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Planning Context and Related Commitments 

Steelhead (Oncorhyncus mykiss) and bull trout (Salvelinus confluentus), despite their declining 
numbers, are still found across a broad geographic area. Habitat areas with threatened or 
endangered steelhead or bull trout have been mapped and divided into management units. 
Threatened and endangered steelhead comprise 15 Evolutionarily Significant Units (ESU’s) in 
Washington, Oregon, Idaho and California, and there are five Distinct Population Segments 
(DPS’s) for threatened and endangered bull trout across five western states. 

The Yakima subbasin is only a portion of the habitat area for the Columbia Basin bull trout DPS 
and the Middle Columbia River steelhead ESU, both of which are comprised of numerous 
distinct populations adapted to local conditions. The geographic area of the Middle Columbia 
River steelhead ESU encompasses much of north-central Oregon and south-central Washington, 
including the Yakima subbasin. The Yakima subbasin contains only 20 percent of the acreage 
and four of the 19 steelhead populations comprising the Middle Columbia River steelhead ESU. 
Similarly, although the subbasin contains 14 populations of bull trout, it represents only one of 
22 recovery units within the Columbia River DPS.  

In addition, planners have limited data for both steelhead and bull trout. As more data are 
acquired, recovery goals may have to be refined. This context is significant for the following 
reasons: 

• Meeting the recovery goals for ESA listed fish populations within the Yakima Basin 
through the implementation of the YSRP will likely take several decades. Cost estimates, 
excluding the largest capital projects (e.g., passage facilities at dams, or new water 
storage facilities) range from 150 to 200 million dollars. Local budgets and economies 
within the basin cannot fund such expenditures. This means that SRP implementation, 
including administrative costs, must be funded largely by the state and federal 
governments, and that the level of funding needs to be sufficient, reliable, and consistent 
over time.    

• Under the ESA successful recovery of steelhead 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. This means that local communities in different 
watersheds/basins across local and state boundaries are dependent upon each other for 
successful de-listing of these species; 

• There are at present numerous uncertainties regarding the relationship of resident 
rainbow trout to anadromous steelhead in the upper Yakima. This means that until these 
uncertainties are resolved with more research, recovery goals for upper Yakima steelhead 
will be uncertain;  

• Of the seven necessary components (shown on Figure A) of an ESA recovery plan for the 
Mid-Columbia ESU, only three are the responsibility of, and within the ability of the 
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YSPB to provide. The other components (e.g., hydropower operations, harvest, 
hatcheries, macro-economics, estuarine conditions), though significant to impacts on 
overall Mid-Columbia steelhead mortality, involve factors that are outside of and cannot 
be directly affected by actions taken within the Yakima Subbasin. This means there must 
be monitoring to measure the increases/decreases in productivity of the target populations 
within the subbasin, before they migrate out of the subbasin. This monitoring must be 
recognized as the means to measure the success of Mid-Columbia steelhead recovery 
actions within the Yakima Subbasin. 

• The USFWS has prepared a draft bull trout recovery plan. The schedule for completion 
and approval of this plan is currently unknown.   The Yakima SRP uses but also 
augments the data and science related to bull trout that is within the USFWS draft plan.  

Stakeholders have questioned the bull trout recovery goals in the draft SRP that were 
provided by the USFWS for some of the tributaries within the basin. Additional research 
will be needed to determine if bull trout recovery goals in the SRP are justified and 
achievable;  

• To the extent possible, the process of preparing the SRP locally has been inclusive and 
transparent, with outreach to engage interested parties and stakeholders. When the locally 
prepared Yakima SRP is transmitted to NMFS in October 2005, it will then be 
augmented with the necessary additional components (Figure A) and  “rolled” up into the 
ESA Recovery Plan for the entire ESU. This will occur at regional and federal venues not 
as accessible to very local interests. As part of its commitment to continuing both its 
cooperative relationship with the YSPB to date, and the transparency of the planning 
process, NMFS has assured the YSPB that its participation will be an integral part of the 
ESU roll-up. This assurance means that the Yakima Subbasin Planning Board will 
continue to represent, inform, and confer with local interests during the ESU roll-up 
process to insure that the substance of its SRP as submitted to the State in October 2005, 
is not changed without local public review, comment, and approval.   

• The YSPB has repeatedly assured basin citizens and stakeholders that the SRP is not a 
regulatory mechanism, and its implementation will not usurp or diminish the existing 
authority under state law or federal treaty, of any government or special district. The 
Board’s vision that implementing the plan will be inclusive, transparent, collaborative, 
cooperative, and voluntary, is borne of the conviction that only a process based on these 
attributes can be successful. These attributes address the socio-political context of salmon 
recovery. This means that while the science and metrics and the overall recovery strategy 
of the SRP must guide what actions should be taken in the riverine ecosystem to increase 
fish productivity, there will often be additional considerations that will determine the 
sequence of actions that are taken, and how the actions would best beimplemented for the 
purposes of moving towards recovery goals and maintaining or improving an atmosphere 
of trust and cooperation. For this reason the organization that fosters implementation of 
the SRP must be flexible and innovative in using its resources and and performing its 
functions as a recovery organization so that broad understanding, support, involvement, 
and enthusiasm for salmon recovery is nurtured.               
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Organization of Plan 
This plan describes a process to remove or minimize the threats to the long-term survival of 
steelhead, and bull trout and reverse their decline in the Yakima subbasin. Actions proposed 
should also benefit other sensitive or at-risk species. 

Chapter 1 (Introduction) 

This chapter briefly discusses the reasons for the recovery plan, definition of a recovery plan, 
overall strategy and goals for this plan, its relationship to other activities in the subbasin, and 
how the public was involved in its development. 

Chapter 2 (Species Status) 

This section briefly describes the current and historical status of Yakima subbasin steelhead and 
bull trout.  

Chapter 3 (Factors for Decline) 

This section describes the major factors that led to the decline of Yakima subbasin steelhead and 
bull trout. The reader should consult the Subbasin Plan prepared for the Northwest Power and 
Conservation Council for a detailed description of factors causing decline of these and other 
species. 

Chapter 4 (Recovery Goals and Criteria) 

This chapter explains the Viable Salmonid Population (VSP) parameters that were used to 
characterize the steelhead and bull trout populations in the subbasin. The chapter outlines desired 
future conditions and recovery targets for recovery of steelhead and bull trout based on those 
parameters (abundance, productivity, spatial structure, and diversity); and identifies a timeframe 
for meeting recovery goals. 

Chapter 5 (Strategy for Recovery) 

This chapter of the plan characterizes each population group for steelhead and bull trout based on 
the VSP parameters and identifies the recommended recovery actions that are necessary to 
achieve the goals and objectives of the plan.  

Chapter 6 (Gap Analysis) 

This chapter identifies the informational and biological gaps for each of the population groups. 

Chapter 7 (Monitoring and Adaptive Management) 

This chapter outlines a monitoring and evaluation program for each species. The plan stresses the 
importance of monitoring and adaptive management1 and provides a mechanism for refining the 
plan over time. 

                                                 
1 Adaptive management applies the concept of experimentation to design and implementation of natural 
resource plans and policies (Lee 1993). It is highly advantageous when policy-makers and managers face 
uncertainty; when the question becomes “how can you know that an action will work?” It is not an excuse 
for implementing shoddy management actions; rather it requires explicit hypotheses about system 
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Chapter 8 (Public Education and Outreach) 

This chapter identifies stakeholder concerns from previous meetings and outlines a program for 
public education and involvement in the recovery plan and its proposed activities. 

Chapter 9 (Plan Implementation) 

Implementation of the Yakima Subbasin Salmon Recovery Plan involves addressing data gaps 
through research, monitoring, and evaluation; establishing schedules; engaging stakeholders, the 
public, and landowners; identifying responsibilities; securing funding; and implementing priority 
actions. Many of these elements are described in this section.  

Appendix A describes existing entities and programs that address salmon recovery issues. 

Appendix B is a technical appendix that shows the analytical methods used to determine 
steelhead population viability. 

Appendix C lists stakeholders that have been involved in development of this plan. 

Appendix D lists acronyms used in this plan. 

Appendix E is EDT background information. 

Appendix F identifies Tables and Figures referenced in this document 

Appendix G is Map Packet 

                                                                                                                                                             
structure, composition, and function, a clear statement of management goals, defined management 
actions, and anticipated ecosystem responses. 
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Executive Summary 
The vision for the Yakima Subbasin Salmon Recovery Plan developed by the Yakima Subbasin 
Fish and Wildlife Planning Board (YSPB) is that within the next 15-20 years: 

Yakima basin communities have restored the Yakima River basin sufficiently to 
support self-sustaining and harvestable populations of indigenous fish and wildlife 
while enhancing the existing customs, cultures, and economies in the basin. Decisions 
that continuously improve the river basin ecosystem are made in an open and 
cooperative process that respects different points of view and varied statutory 
responsibilities and benefits current and future generations. 

The YSPB identified the following guiding principles: 

1. The natural environment including its fish and wildlife resources is the common heritage 
of our diverse human community. The underlying premise of the Vision is to prepare and 
implement a balanced plan of action that plays a key role in the long-term sustainability 
of this common cultural and biological heritage in the Yakima basin. 

2. The quality of water and a near natural timing and quantity of water flow (normative 
hydrograph) are principal indicators of a healthy river ecosystem.  These indicators must 
be improved and monitored. 

3. The continued exercise of the Yakama Nation treaty-reserved and aboriginal rights to 
religious, subsistence, commercial, and recreational use of natural resources. 

4. Planning is based on voluntary incentives.  

5. The processes of plan preparation, implementation, and amendment are open and 
equitable. 

6. The costs of plan actions are estimated in relation to benefits. Alternatives that achieve 
the highest benefit relative to costs are preferred. Costs of habitat and species restoration 
should be mitigated and distributed equitably. 

7. Programs and actions must be monitored and evaluated for effectiveness and may be 
altered as necessary. 

8. Balanced sustainable resource management recognizes these basic precepts:  

• The physical and biological environments are functionally interdependent relative 
to productivity.  

• At any level of function, productivity is finite.  

• Without actions to restore degraded functions, protect, avoid, and mitigate 
impacts to the physical and biological environment, the increasing demands of 
human population growth could reduce productivity to zero, with unacceptable 
costs to the cultures and economies of the Yakima subbasin. 

The Yakima Subbasin Fish and Wildlife Planning Board developed this plan for the recovery of 
the Yakima portion of Middle Columbia River steelhead Oncorhynchus mykiss (listed as 
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threatened on March 25, 1999) and bull trout Salvelinus confluentus (listed as threatened on 
June 10, 1998). A wide variety of other fish and wildlife species will also benefit from the 
ecosystem approach of this recovery plan. This plan is an outgrowth and culmination of several 
conservation efforts in the Yakima subbasin, including current efforts related to the Endangered 
Species Act (ESA), state and tribal-sponsored recovery efforts, subbasin planning, and watershed 
planning. 

Regional Setting 
This recovery plan is intended for implementation within the Yakima subbasin, which includes 
only a portion of the Middle Columbia steelhead Evolutionarily Significant Unit (ESU). The 
Middle Columbia steelhead ESU includes the Columbia River basin and tributaries upstream 
from the Wind River to and including the Yakima River (excluding the Snake River). The 
Yakima subbasin consists of four populations of steelhead (Satus Creek, Toppenish Creek, 
Naches River, and Upper Yakima River steelhead). Together, these populations make up a 
“major population grouping.” These populations are grouped because they share genetic, 
geographic, and habitat characteristics within the ESU. This grouping is only a subset of the 
Middle Columbia steelhead ESU. 

The Yakima subbasin encompasses one bull trout “core” area consisting of 14 extant local 
populations. These local populations include Ahtanum, Upper Yakima mainstem, Rattlesnake 
Creek, North Fork Teanaway River, Upper Cle Elum River, American River, Crow Creek, South 
Fork Tieton River, Indian Creek, North Fork Tieton River, Deep Creek, Box Canyon Creek, 
Upper Kachess River, and Gold Creek. Additionally, this plan intends to establish local 
populations within the Middle Fork Teanaway River and Taneum Creek. 

This plan emphasizes recovery of steelhead in the Yakima subbasin (Satus, Toppenish, Naches, 
and Upper Yakima populations) and recovery of bull trout at the core-area scale within the 
Yakima subbasin. This plan also addresses the importance of connectivity and migratory habitat 
in the mainstem Yakima River.  

Plan Development 
This plan is based on the best scientific information currently available. The process of 
developing this plan began with identification of priority species—steelhead and bull trout—
based on ESA listings. Current and historical conditions of each population were described, and 
limiting factors that led to the decline of each population or local population in the Yakima 
subbasin were identified. Appropriate actions were then selected based on limiting factors 
analysis and analysis of metrics within preliminary guidelines for determining population 
viability (abundance, productivity, spatial structure, and diversity). Recovery actions were 
coordinated with local stakeholders and jurisdictions that determined the feasibility of the 
recommended actions.   

Planning Participants and Public Involvement 
The YSPB led and coordinated the development of this plan. The Board is comprised of 
representatives from Yakima County, Benton County, Yakama Nation, and thirteen cities within 
the subbasin. A variety of partners representing federal agencies, Washington state agencies, 
regional organizations, special-purpose districts, consultants, and members of the public 
participated in the planning process. Participation was achieved through the use of websites, 
work groups, watershed planning units, and public meetings, workshops, and comment periods. 
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Current Status of Listed Populations 
Steelhead 

The life-history pattern of steelhead in the Yakima subbasin is complex. These fish typically 
spend between one and three years in the ocean before returning to natal streams to spawn. The 
returning adults begin passing Prosser Dam in September, later than other major Columbia River 
tributaries, probably because of poor water quality. Movement ceases during the colder parts of 
December and January, and resumes in February, continuing through April. Spawning in the 
mainstem Yakima and tributaries peaks about mid-April (late March to mid-May). Most Yakima 
steelhead are tributary spawners, although the distribution of redds throughout the subbasin is 
highly variable from year to year. Steelhead fry emerge from redds between early May and early 
August. Juveniles spend from one to three years in fresh water before migrating to the ocean 
during April through June. On average, a female steelhead in the Yakima subbasin produces 
5,100 eggs. 

Steelhead can residualize (i.e. become resident rainbow trout) in tributaries and never migrate to 
the sea. Conversely, progeny of resident rainbow trout can migrate to the sea and thereby 
become steelhead. This dynamic expression of life-history characteristics makes O. mykiss very 
challenging to understand and manage. This plan considers all O. mykiss upstream from 
anadromous barriers as rainbow trout and therefore not part of the steelhead ESU.  Uncertainty 
of how resident rainbow trout should be considered within the population goals exists and will 
need to be determined in the near future. 

Satus Population 

Current returns of naturally produced steelhead in Satus Creek average about 471 spawners 
based on redd counts, while current productivity (returns per spawner) is near replacement (close 
to 1.0)2. Steelhead currently spawn in all accessible areas including the two major spawning 
areas, Dry Creek and Satus/Logy Creek.   

When considering all the factors that determine diversity and spatial structure3, the Satus Creek 
steelhead population is currently considered to be at a moderate risk of extinction. Based only on 
abundance and productivity, the Satus steelhead population has a greater than 25% chance of 
extinction over a 100 year time period. In sum, the Satus Creek steelhead population is not 
currently viable and has a moderate risk of extinction. 

Toppenish Population 

Current returns of naturally produced steelhead in Toppenish Creek average about 332 spawners 
based on redd counts, while current productivity (returns per spawner) is substantially less than 

                                                 
2 A productivity value less than 1.0 means that the population is not replacing itself (numbers of spawners 
are decreasing over time); a productivity value of 1.0 means the population is replacing itself; and a 
productivity value greater than 1.0 means the population is growing over time. Recovery requires 
productivity values greater than 1.0. 
3 Factors that determine population diversity and spatial structure include the number and spatial 
arrangement of spawning areas, spatial extent or range of population, gaps between spawning aggregates, 
life-history strategies, phenotypic and genotypic variation, spawner composition, distribution of 
population across habitat types, and changes in natural processes. 
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1.0. Steelhead currently spawn in all accessible areas including the two major spawning areas, 
Upper Toppenish Creek and Simcoe Creek.   

When considering the factors that determine diversity and spatial structure, the Toppenish 
steelhead population is currently considered to be at a moderate risk of extinction. Based only on 
abundance and productivity, the Toppenish steelhead population has a greater than 25% chance 
of extinction over a 100 year time period. In sum, the Toppenish steelhead population is not 
currently viable and has a moderate risk of extinction. 

Naches Population 

Current returns of naturally produced steelhead in Naches River average about 412 spawners 
based on redds, while current productivity (returns per spawner) is substantially less than 1.0. 
Steelhead currently spawn in six of the seven major spawning areas in the Naches watershed; 
however, only about 60% of the historic range is currently used.  

When considering the factors that determine diversity and spatial structure, the Naches steelhead 
population is currently considered to be at a moderate to high risk of extinction. Based only on 
abundance and productivity, the Naches steelhead population is not viable and has a greater than 
25% chance of extinction over a 100 year time period. In sum, the Naches steelhead population 
is not currently viable and has a moderate to high risk of extinction. 

Upper Yakima Population 

Current returns of naturally produced steelhead in the Upper Yakima River average about 83 
spawners based on counts at Roza Dam, while current productivity (returns per spawner) is 
substantially less than 1.0. Steelhead currently spawn in only three of the eleven major spawning 
areas in the Upper Yakima basin. About 24% of their historic range is currently occupied.  

When considering the factors that determine diversity and spatial structure, the Upper Yakima 
steelhead population is currently considered to be at a high risk of extinction. Based on 
abundance and productivity, the Upper Yakima steelhead population has a greater than 25% 
chance of extinction over a 100 year time period. In sum, the Upper Yakima steelhead 
population is not currently viable and has a high risk of extinction. 

Bull Trout 

Bull trout in the Yakima subbasin exhibit both resident and migratory life-history strategies. 
Resident bull trout complete their entire life cycle in the tributary stream in which they spawn 
and rear. Migratory bull trout spawn in tributary streams where juvenile fish rear one to four 
years before migrating to either a lake (adfluvial form) or river (fluvial form). Migrating bull 
trout have been observed within spawning tributaries as early as the end of June, while spawning 
occurs in mid-September to late October/early November. Resident and migratory forms may be 
found together, and either form may give rise to offspring exhibiting either resident or migratory 
behavior.  

The size and age of bull trout at maturity depends upon life-history strategy. Resident fish tend to 
be smaller than migratory fish at maturity and produce fewer eggs. Bull trout usually reach 
sexual maturity in four to seven years and may live longer than 12 years. Bull trout spawn in the 
fall typically in cold, clean, low-gradient streams with loose, clean gravel. Bull trout at all life 
stages are associated with complex forms of cover including large woody debris, undercut banks, 
boulders, and pools.  
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Yakima Core Area 

Abundance and productivity of bull trout in the Yakima core area is based on redd surveys. 
However, redd surveys have changed over time and different streams have different survey 
periods (e.g., Yakima River from 2000 to present, Ahtanum Creek from 1993 to present, Indian 
Creek from 1984 to present, etc.). During the last five years, when spawning surveys have been 
the most consistent throughout the core area, numbers of redds have ranged from 477 to 704 in 
the core area. The highest redd counts occurred within the Indian Creek and South Fork Tieton 
River local populations. All other local populations currently have low redd counts. 

Bull trout currently occur in 14 local population areas:  Ahtanum Creek, Upper Yakima 
mainstem, Rattlesnake Creek, North Fork Teanaway River, Upper Cle Elum River, American 
River, Crow Creek, South Fork Tieton River, Indian Creek, North Fork Tieton River, Deep 
Creek, Box Canyon Creek, Upper Kachess River, and Gold Creek. Bull trout do not presently 
occur within the Middle Fork Teanaway River and Taneum Creek, but conditions appear to be 
suitable for bull trout in both areas.  Adfluvial, fluvial, and resident forms of bull trout exist in 
the Yakima core area. 

For streams with long-term redd counts, numbers of redds have fluctuated over time (e.g., Deep 
Creek) with little apparent trend. There is a fair amount of variability in all the local populations. 
Importantly, numbers of redds in Indian Creek during the past five years have declined 
dramatically.   

Limiting Factors and Threats 
Historic and current human activities and a legacy of governmental policies have negatively 
affected abundance, productivity, spatial structure, and diversity of Yakima steelhead and bull 
trout populations. Historic activities including harvest, irrigated agriculture (including storage 
dams, conveyance, and diversions), hydropower development, urbanization and rural 
development, forestry, and road development have significantly reduced steelhead and bull trout 
populations, resulting in these species being listed under the ESA. Coho and sockeye salmon and 
some local populations of bull trout have been extirpated from the region. Lasting effects from 
some of these early land and water developments may still act to limit fish production in the 
Yakima subbasin. Although significant efforts have been made in the past 20 years to restore 
habitat and passage, human activities continue to pose threats to steelhead and bull trout in the 
subbasin.  

Anadromous populations within the Yakima subbasin were first affected by the intensive 
commercial fisheries in the lower Columbia River. These fisheries began in the latter half of the 
1800s and continued into the 1900s and nearly extirpated many salmon and steelhead stocks. 
These fisheries largely affected the abundance, productivity, and diversity of stocks in the 
subbasin. With time, the construction of dams and diversions, many without passage, blocked 
salmon and steelhead migrations, fragmented bull trout populations, and killed upstream and 
downstream migrating fish. Dams and diversions reduced the abundance and productivity of 
stocks, but also affected their spatial structure by blocking historic spawning and rearing areas.  

Concurrent with these activities, human population growth within the basin was increasing and 
numerous land uses (agriculture, mining, timber harvest, transportation systems, and urban and 
rural development), in many cases encouraged and supported by governmental policy, were 
degrading and polluting spawning and rearing habitat. In addition, exotic (non-native) species 
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were introduced by both public and private interests throughout the region that directly or 
indirectly affected steelhead and bull trout. These activities acting in concert with natural 
disturbances (e.g., drought, floods, landslides, fires, debris flows, and ocean cycles) have 
decreased the abundance, productivity, spatial structure, and diversity of steelhead and bull trout 
in the Yakima subbasin. 

At present, harvest is greatly reduced from historic levels, Columbia River dams and some 
within the Yakima subbasin are being modified to increase passage and reservoir survival, and 
the rate of habitat degradation is being reduced by government-funded and privately-funded 
restoration and preservation projects, voluntary actions of private landowners, improved land-
management practices on public and private lands, and changing regulations. Additional actions 
are needed throughout the distribution of the listed species in order for them to recover.  

A number of threats currently limit the recovery of ESA-listed fish species in the Yakima 
subbasin. These threats can be organized according to five categories as set forth in Section 
4(a)(1) of the ESA: 

1. The present or threatened destruction, modification, or curtailment of its habitat or range. 

2. Overutilization for commercial and recreation. 

3. Disease or predation. 

4. Inadequacy of existing regulatory mechanisms. 

5. Other natural or human-made factors affecting its continued existence. 

Current threats include:  

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or 
Range 

• Although land and water management activities have improved, factors such as storage dams, 
diversions, roads and railways, agriculture (including livestock grazing), residential 
development, and forest management continue to threaten steelhead and bull trout and their 
habitat in the Yakima subbasin. 

• Storage dams and diversion operations have significantly changed flow and temperature 
regimes resulting in reduced spawning, rearing, and migratory habitat quality and quantity. 

• Permanent and seasonal passage impediments have disrupted migrations and fragmented 
populations.   

• Unscreened and inadequately screened diversions entrain and kill juvenile steelhead and bull 
trout.  

• Columbia River hydroelectric system passage mortality and alterations of habitat have 
reduced abundance of migrant steelhead and possibly bull trout.  

• Sedimentation from land and water management activities has caused habitat degradation in 
some streams. 
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• Flow regulation, habitat simplification, and loss of floodplain structure and function from 
land and water management activities have impaired listed fish species and their habitat in 
many locations in the Yakima subbasin. 

Overutilization for Commercial and Recreation 

• Incidental capture of steelhead and bull trout during recreational fisheries may reduce their 
abundance in the Yakima subbasin.  

• Harvest of bull trout because of misidentification continues under existing fishing 
regulations. 

• Incidental mortality in mixed-stock mainstem Columbia River recreational and commercial 
fisheries has contributed to the loss of naturally produced steelhead.  

• Illegal harvest (poaching) continues to threaten listed fish species. 

Disease or Predation 

• The presence of non-native (exotic) species, such as bass and catfish, has resulted in 
increased predator populations that prey on listed fish species.  

• Increased predation by northern pikeminnow (native species) affects the survival of 
downstream migrating steelhead and bull trout.  

• Predation by pinnipeds and birds in the mainstem Columbia River and Columbia River 
estuary and by birds in the Yakima basin is a threat to steelhead. 

Inadequacy of Existing Regulatory Mechanisms 

• The implementation and enforcement of existing Federal and State laws designed to conserve 
fishery resources, maintain water quality, and protect aquatic habitat have not been entirely 
successful in preventing past and ongoing habitat degradation. 

• Although the Washington State Growth Management Act and Shoreline Management Act 
have been significantly changed to improve management, conditions and protection efforts 
for listed species, local regulatory improvements and compliance monitoring (enforcement) 
are not yet complete and will require political support and funding. 

• The extent and distribution of Federal lands and limitations on funding hinder the ability of 
the Northwest Forest Plan and PACFISH/INFISH to achieve its aquatic habitat restoration 
objectives at watershed and river basin scales. 

• The State of Washington Forest Practice Rules address forest habitat conditions and 
functions needed for listed fish, but there is some uncertainty as to the agencies ability to 
enforce these rules to maintain properly functioning habitat for all life stages of listed fish 
species.  Full implementation of adaptive management is key to ensure sufficiency. 

• Implementation of the Federal Clean Water Act has not yet been completely successful in 
protecting listed fish species, particularly with respect to non-point sources of pollution. 
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Other Natural or Human-Made Factors Affecting  Continued Existence of Populations 

• Natural climatic conditions (e.g., fires, floods, droughts, landslides, etc.) can exacerbate the 
problems associated with degraded and altered riverine and estuarine habitats. 

• Reduced returns of anadromous species have decreased marine-derived nutrients, affecting 
overall fish productivity within the subbasin. 

• Drought conditions reduce already limited spawning, rearing, and migration habitat. 

• Poor ocean conditions (e.g., less upwelling, warm surface waters, etc.) negatively affect 
steelhead production. 

• Dispersed recreation (off-road vehicles, recreational dams, camp sites, access roads, etc.) 
increases sedimentation, reduces riparian and floodplain function, and reduces abundance 
and spatial structure of listed species. 

• Past introduction of brook trout continues to threaten bull trout through hybridization, 
competition, and predation. 

Recovery Goals, Objectives, and Criteria 
Recovery of listed populations is based on achieving recovery goals, objectives, and criteria. 
Because steelhead and bull trout have different life-history characteristics, this plan recommends 
different recovery goals for the different species. The specific goal for steelhead is: 

To ensure long-term persistence of viable populations of naturally produced steelhead 
distributed across their native range. 

The specific goal for bull trout is: 

To ensure long-term persistence of self-sustaining, complex, interacting groups of bull trout 
distributed across their native range. 

Recovery requires reducing or eliminating threats to the long-term persistence of fish 
populations, maintaining widely distributed and connected fish populations across diverse 
habitats of their native ranges, and preserving genetic diversity and life-history characteristics. 
To be consistent with the vision and goals of this plan, listed populations must meet specific 
abundance, productivity, spatial structure, and diversity objectives and criteria. This plan 
refers to these parameters as the four “viable salmonid population” parameters. The following 
objectives were developed for recovery of listed species in the Yakima subbasin. 

Steelhead Recovery Objectives 

Steelhead in the Yakima subbasin are currently listed as threatened under the ESA. As noted 
earlier, the Yakima major population group makes up only a portion of the total Middle 
Columbia River steelhead ESU. Therefore, even if the Yakima major population group meets 
recovery objectives and criteria, the ESU may not be de-listed if other populations in the ESU do 
not meet their objectives and criteria.  Recovery objectives for steelhead in the Yakima Basin 
include: 

• Increase the abundance of steelhead spawners within each population in the Yakima subbasin 
to levels consistent with viability. 
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• Increase the productivity (spawner:spawner ratios) of steelhead within each population to 
levels that, together with increased abundance, result in low risk of extinction (less than 5% 
over 100 years). 

• Restore the distribution of steelhead to previously occupied areas (where practical) and 
conserve their genetic and phenotypic diversity. 

Bull Trout Recovery Objectives 
Bull trout in the Yakima core area are currently listed as threatened under the ESA. It is 
important to note that the Yakima core area makes up only a portion of the total Columbia Basin 
population. Therefore, even if the Yakima core population meets recovery objectives and 
criteria, the population may not be de-listed if other core populations throughout the Columbia 
Basin do not meet their objectives and criteria. .  Recovery objectives for bull trout in the 
Yakima Basin include:  

• Increase the abundance of adult bull trout within the Yakima core area to levels that are 
considered self sustaining (>100 spawners annually within each local population). 

• Maintain a stable or increasing trend in abundance of adult bull trout within the Yakima core 
area. 

• Maintain the current distribution of bull trout in all local populations, restore distribution to 
previously occupied areas (where practical), maintain the migratory form within the core 
area, conserve genetic diversity, and provide for genetic exchange. 

Steelhead Recovery Criteria 
The following criteria developed for recovery of steelhead address quantitative and qualitative 
measurements of abundance, productivity, spatial structure, and diversity on a population basis. 

• The 12-year geometric mean for abundance and productivity of naturally produced steelhead 
within the Satus, Toppenish, Naches, Upper Yakima populations must reach levels that 
would have less than a 5% risk of extinction over a 100-year period. 

• At a minimum, the Yakima major population group will maintain at least 5,000 spawners and 
a spawner:spawner ratio greater than 1.0 distributed among the four populations as follows:  

Population Minimum 12-yr GM 
Spawners 

Minimum 12-yr GM 
Spawner:Spawner 

Satus 1,000 1.3 

Toppenish 1,000 1.3 

Naches 1,500 1.2 

Upper Yakima 2,250 1.2 

• Naturally produced steelhead will use currently occupied major spawning areas throughout 
the ESU according to the following population-specific criteria: 
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Satus 

Naturally produced steelhead spawning will occur within both of the major spawning 
areas in the Satus watershed (Satus/Logy and Dry Creek watersheds) and both minor 
spawning areas (Mule-Dry Creek and Poisel Canyon). The minimum number of naturally 
produced steelhead redds within each of the two major spawning areas will be either 25% 
of the total number of redds within the Satus population or at least 100 redds within each 
major area, whichever is greater. 

Toppenish 

Naturally produced steelhead spawning will occur within both of the major spawning 
areas in the Toppenish watershed (upper Toppenish and Simcoe) and both minor 
spawning areas (Agency and Mill creeks). The minimum number of naturally produced 
steelhead redds within each of the two major spawning areas will be either 20% of the 
total number of redds within the Toppenish population or at least 80 redds within each 
major area, whichever is greater. 

Naches 

Naturally produced steelhead spawning will occur within six of the seven major 
spawning areas. Spawning must consistently occur within Naches mainstem, Ahtanum 
Creek, and Rattlesnake Creek to maintain distribution across habitat types and life 
histories. The minimum number of naturally produced steelhead redds within each of the 
major spawning areas will be either 5% of the total number of redds within the Naches 
population or at least 20 redds within each major area, whichever is greater. 

Upper Yakima 

Naturally produced steelhead spawning will occur within eight of the eleven major 
spawning areas. Spawning must consistently occur within at least Yakima mainstem, 
Umtanum Creek, Manastash Creek, Taneum Creek, Teanaway River, and upstream from 
Cle Elum dam. The minimum number of naturally produced steelhead redds within each 
of the major spawning areas will be either 5% of the total number of redds within the 
Upper Yakima population or at least 20 redds within each major area, whichever is 
greater. 

This plan recommends that efforts be taken to recover all four steelhead populations in the 
Yakima subbasin. As such, this plan identifies specific actions that should lead to the recovery of 
steelhead in all four populations. However, it is not necessary that all four populations meet 
recovery criteria listed above. The current guidelines published by the Interior Columbia Basin 
Technical Recovery Team call for the following: 

i. At least half (at least two) of the populations are at recovered abundance levels, 
with the other populations being maintained. 

ii. All major life histories supported historically should be present in the major 
population group. 

iii. The viable populations within a major population group should include proportional 
representation from populations classified as “large” or “intermediate.” 
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iv. Steelhead hatchery programs within each population must be integrated with the 
appropriate Yakima subbasin steelhead stock and will operate in a manner that 
contributes to recovery. 

v. Levels of gene flow from out-of-ESU hatchery stocks into natural steelhead 
populations in the Yakima subbasin should be less than 1%. 

vi. Patterns of straying and gene flow among the natural populations of steelhead 
should be fee from human-caused alterations. 

Bull Trout Recovery Criteria 

• The abundance of Yakima bull trout will increase and maintain a 12-year geometric mean of 
3,350 spawners, with no less than 50 redds (100-140 spawners) within at least 14 local 
populations (must include four local populations upstream of upper Yakima storage 
reservoirs).  

• The trend in numbers of bull trout redds (an index of numbers of spawners) within at least 14 
local populations in the Yakima core area (must include four local populations upstream of 
upper Yakima storage reservoirs) are stable or increasing over a 12-year period. 

• Bull trout will use currently occupied spawning areas and suitable but unoccupied spawning 
areas (e.g., Taneum Creek) throughout the Yakima core area.  

• The migratory form of bull trout and connectivity within the core area (among local 
populations) must be present and expanded within the core area. 

Strategy for Recovery 
This plan recommends recovery actions that will be implemented at different spatial scales 
within the Yakima subbasin. These actions are designed to address threats that affect the long-
term survival of steelhead and bull trout in the Yakima subbasin. Some of the actions 
recommended in this plan were developed in other forums or processes (e.g., Subbasin Plans, 
Watershed Plans, U.S. Fish and Wildlife Service Bull Trout Draft Recovery Plan, etc.) and are 
incorporated with little or no modification. Several have already been implemented to the benefit 
of one or more of the viable salmonid population parameters (abundance, productivity, spatial 
structure, and diversity) of populations in the Yakima subbasin. Actions already implemented 
must be continued, monitored, refined, and expanded depending on new information derived 
from monitoring and evaluation and evolving science. However, it is clear that additional actions 
are necessary to achieve recovery of these populations. 

The actions recommended in this plan have the following characteristics: 

• They are discrete and action oriented. 

• They are watershed and reach-specific. 

• They are feasible and fundable. 

• They are described with sensitivity and discretion. 

• They include both short-term (completed within 15 years) and long-term (those that take 
longer than 15 years) actions. 
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This plan identified 153 specific recovery actions to be implemented within the Yakima 
subbasin. These actions can be grouped under a shorter list of more general objectives, which is 
presented below. The objectives are organized at two spatial scales: subbasin scale and 
population scale. Within each spatial grouping, objectives are subdivided by time frame for “on-
the ground” objectives, and also into administrative/institutional and research/monitoring 
subgroups. 

Subbasin Scale 
Actions recommended at the subbasin scale are intended to address factors that limit steelhead 
and bull trout population parameters throughout the entire Yakima subbasin. These actions 
primarily address factors such as stream flows, water quality (high temperatures), and 
connectivity. The primary threats at this scale include dams and diversions, agricultural 
activities, residential development, and forest management.  

The following objectives are consistent with subbasin plans, watershed plans, and the Bull Trout 
Draft Recovery Plan. These objectives will be accomplished in a manner that honors existing 
land and water rights.  

Short-Term Objectives 

• Protect4 existing areas where high ecological integrity and natural ecosystem processes 
persist. 

• Establish, restore, and protect stream flows (within the natural hydrologic regime and 
existing water rights) suitable for spawning, rearing, and migration. 

• Restore connectivity (access) throughout the historic range where feasible and practical for 
each listed species. 

• Protect and restore water quality where feasible and practical within natural constraints. 

Long-Term Objectives 

• Protect areas with high ecological integrity and natural ecosystem processes. 

• Maintain connectivity through the range of the listed species where feasible and practical. 

• Restore and maintain suitable stream flows (within natural hydrologic regimes and existing 
water rights) for spawning, rearing, and migration.  

• Protect and restore water quality where feasible and practical within natural constraints. 

Administrative/Institutional Objectives 

• Ensure compliance with Federal, State, and local regulatory mechanisms designed to 
conserve fishery resources, maintain water quality, and protect aquatic habitat. 

• Establish a framework in consultation with local stakeholders that achieves high rates of 
compliance with land and water regulations. 

                                                 
4 Protect or protection in this plan refers to all actions that safeguard required habitat features of listed 
species. 
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• Consider recovery needs of steelhead and bull trout in comprehensive land-use planning 
processes. 

• Provide information to the public on the importance of “healthy”5 streams and the potential 
effects of land and water management activities on the habitat requirements of listed species.  

• Until recovery is achieved, improve or streamline the permitting process for conducting 
research and monitoring on ESA-listed species and for implementing restoration actions. 

Research and Monitoring Objectives 

• Monitor the effectiveness of actions that are intended to improve stream flows, water quality, 
and connectivity within the Yakima subbasin. 

• Monitor trends in abundance, productivity, spatial structure, and diversity at the population 
and core area scale. 

• Identify and assess sources of life-stage specific mortality of listed species. 

• Examine fluvial geomorphic processes within the subbasin to assess how these processes 
affect habitat creation and loss. 

• Examine relationships between habitat and biological parameters at coarse (landscape) 
scales. 

• Inventory and assess fish passage barriers and screens throughout the subbasin. 

• Conduct hydrologic assessments to better understand water balance and surface/groundwater 
relations within the subbasin. 

• Evaluate Rainbow/steelhead interaction and determine a healthy ratio between the resident 
and anadromous forms. 

Population Scale 
The following objectives for habitat restoration apply to all streams or stream reaches that 
currently support or may support (in a restored condition) steelhead and bull trout in the Yakima 
subbasin. These objectives address limiting factors, such as habitat diversity and quantity, 
riparian habitat, floodplain and off-channel habitat conditions, nutrients, and fish community 
structure (including exotics and missing native species) at spatial scales smaller than the 
subbasin.  The primary threats at smaller spatial scales include agriculture, timber management, 
residential development, roads, channelization, recreational activities, and floodplain revetments.  

The following objectives are consistent with subbasin plans, watershed plans, and the Bull Trout 
Draft Recovery Plan, and are intended to reduce threats to the habitat needs of the listed species. 
As with objectives implemented at the subbasin scale, these objectives will be accomplished in a 
manner that honors existing land and water rights. 

                                                 
5 “Healthy” is a relative term and is used in this plan to mean the habitat conditions necessary to sustain 
the listed species indefinitely.  
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Short-Term Objectives 

• Protect and restore riparian habitat along spawning and rearing streams and identify long-
term opportunities for riparian habitat enhancement. 

• Improve riparian structure by regenerating and maintaining native vegetation. 

• Increase habitat diversity in the short term by protecting or adding instream structures (e.g., 
large woody debris, rocks, etc.) where appropriate.6 

• Protect and restore floodplain function, off-channel habitat, and channel migration processes 
where appropriate and identify long-term opportunities for enhancing these conditions. 

• Replenish marine-derived nutrients and prey base in tributaries that formerly were brought by 
salmon returning from the sea. 

• Reduce the abundance and distribution of exotic species that compete and interbreed with or 
prey on listed species in spawning, rearing, and migration areas. 

• Re-establish native species and populations (e.g., sockeye salmon and beaver) that can 
facilitate recovery of listed species, where appropriate and feasible. 

 Long-Term Objectives 

• Protect and restore off-channel and riparian habitat. 

• Increase and maintain natural habitat forming processes.  

• Where natural processes are not possible, increase habitat diversity by rebuilding, 
maintaining, and adding instream structures (e.g., large woody debris, rocks, etc.). 

• Reduce the abundance and distribution of exotic species that compete and interbreed with or 
prey on listed species in spawning, rearing, and migration areas.  

Administrative/Institutional Objectives 

• Maximize restoration efficiency by concentrating habitat actions in currently productive 
areas with significant scope for improvement and areas where listed species will benefit. 

• Develop incentive and collaborative programs with local stakeholders and land owners to 
enhance and restore habitat within productive areas. 

• Encourage local governments to implement and monitor critical area ordinances. 

Research and Monitoring Objectives 

• Monitor the effectiveness of habitat actions on listed species and their ecological community. 

                                                 
6 This plan recommends the use of instream structures (such as boulders and LWD) only as an immediate, 
short-term action to increase habitat diversity. These structures can be used while other actions are 
implemented to restore proper channel and riparian function. The manual addition of instream structures 
is not a long-term recovery action and should not be used in place of riparian or other restoration activities 
that promote reestablishment of natural stream function. 
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• Implement current monitoring protocols and continue to develop standardized monitoring 
methods. 

• Examine relationships between habitat and biological parameters at fine (stream/reach) 
scales. 

• Examine the effects of exotics species on listed species. 

• Examine effects of pesticides on salmonid swimming performance, homing, survival, and 
productivity (including behavior and avoidance). 

• Assess abundance and consumption rates of exotic fish that feed on listed species. 

All the recommended recovery objectives and actions identified in this plan may be modified in 
response to monitoring, research, and adaptive management. The objectives and actions will be 
implemented within natural, social, and economic constraints. 

Integration of Actions 
Although there have not yet been formal, integrated efforts to analyze the sufficiency of recovery 
actions, the actions recommended in this plan should significantly improve the abundance and 
productivity of steelhead and bull trout in the Yakima subbasin. In addition, recommended 
actions should improve the spatial structure and habitat quality within major spawning areas, 
allowing the populations to meet spatial structure and diversity requirements. Therefore, it is 
highly probable that the recommended actions, including actions within the lower Columbia 
River and estuary for steelhead, would result in the recovery of listed fish species in the Yakima 
subbasin. This assumes the actions recommended in this plan are implemented and monitored. 

Social/Economic Considerations 
Washington State is one of the most biologically diverse states in the country. This diversity is 
the heart of the economic strength of the state, making Washington one of the most desirable 
places to live and work. However, the rapid human population growth in the state threatens the 
natural diversity that supports the economic strength of the state. The rapid rate of habitat 
fragmentation, degradation, and conversion threaten the ecosystems that sustain the web of life 
in Washington.   

Native species, such as steelhead and bull trout, are indicators of natural ecosystem health. The 
loss of native species indicates that natural ecosystems are impaired. These natural ecosystems 
provide many benefits including sustaining natural resource industries that produce food, fiber, 
fuel, building materials, and medicines. They also sustain a commercial fishing industry and its 
natural beauty draws recreationists and tourists from around the world who support Yakima 
communities. Fish and wildlife are important to the regional economy in at least three ways: 

• They are important to the cultural, physical, and economic health of the Yakama Nation 
and other communities in the Yakima Subbasin 

• They are an important part of outdoor recreation for regional residents and non-residents 
who spend money in the subbasin. 

• They provide quality of life values, and non-use values, for regional residents, and they 
help to attract and keep a productive workforce in the region. 
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Without actions to restore degraded ecosystem functions and to protect properly functioning 
ecosystems, the increasing demands of human population growth will reduce productivity to near 
zero, with unacceptable costs to the cultures and economies of the Yakima subbasin. This plan 
stresses the need to build on and better coordinate the many beneficial efforts already underway 
to restore and protect existing natural ecosystems. This plan also highlights the necessary 
contribution of the full array of individuals and organizations in the Yakima subbasin and 
throughout the state in conserving these natural systems. Finally, this plan allows many different 
landowners to contribute to the stewardship of valuable resources in the Yakima subbasin. 

Economic and social benefits associated with recovery of steelhead and bull trout may meet or 
exceed the costs of recovery. Many forms of investment and economic benefits are associated 
with steelhead and bull trout recovery, including fishing and its associated ancillary 
expenditures. In fact, there are more than 40 categories of direct economic benefits to local 
economies associated with healthy (recovered) fish populations.  

Economic studies demonstrate that restoring healthy runs of naturally produced fish will benefit 
the regional economy through direct and indirect dollars derived from tourism-related activities. 
In addition, a host of intrinsic benefits, such as increased property values and benefits emanating 
from reduced regulatory burden adds to the economics equation in tangible ways. Recovery can 
be viewed not as only a cost, but as an investment and opportunity to derive, diversify, and 
strengthen the economy.  

The preliminary estimated cost of recovery of steelhead and bull trout in the Yakima subbasin is 
from 150 to 200 million dollars.7 Total costs include estimates of expenditures by local, Tribal, 
State, and Federal governments and private business and individuals. The estimate includes 
recovery actions as well as research needs. Although these costs are attributed to steelhead and 
bull trout conservation, other species will also benefit. The cost estimate does not include 
expenses associated major capital facilities projects within the Yakima Basin (e.g., new water 
storage facilities, fish passage on major storage dams, pump exchange etc.) or with implementing 
actions within the main stem Columbia River, in the estuary, or within the Federal Columbia 
River Power System.   

Funding Strategy 
At this time it is uncertain exactly how recovery will be funded in the Yakima subbasin. Funding 
from the following sources will be required to implement this recovery plan.  

• The Washington Salmon Recovery Funding Board. 

• The Bonneville Power Administration Fish and Wildlife Program. 

• Funds through the Federal Columbia River Power System Biological Opinion. 

• Appropriations from the Washington State Legislature for state agency budgets (e.g., 
Washington Department of Fish and Wildlife, Washington Department of Ecology, 

                                                 
7 The cost of this plan is based on very preliminary calculations of expenses associated with passage 
structures, habitat restoration, and land and water acquisition from willing sellers. The estimate does not 
include expenses associated with new storage and associated distribution systems. The estimate will be 
refined over the next few months.   
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Washington Department of Natural Resources, Washington Department of 
Transportation, and the Conservation Commission). 

• Appropriations from the U.S. Congress for federal agency budgets (e.g., U.S. Fish and 
Wildlife Service, National Marine Fisheries Service, U.S. Bureau of Reclamation, U.S. 
Army Corp of Engineers, Bureau of Indian Affairs, U.S. Forest Service, Bureau of Land 
Management, Natural Resource Conservation Service, U.S. Department of 
Transportation, and the U.S. Army). 

• Local government mechanisms funded through state and local appropriations and 
permitting processes. 

• Assessments on property through local improvement districts for projects that benefit 
those properties, subject to local approval. 

• Other nongovernmental organizations such as the National Fish and Wildlife Foundation, 
Washington Trout, Trout Unlimited, Washington Farm Bureau, Ducks Unlimited, The 
Nature Conservancy, Trust for Public Land, Regional Fishery Enhancement Groups, and 
the Bonneville Environmental Foundation. 

• Private industry funds for voluntary projects at selected industrial facilities and private 
forest lands, supplemented by public funds where possible. 

• Voluntary projects at selected sites by private entities, supplemented by public funds 
where possible. 

Because of limited resources, recommended actions will be funded according to a prioritization 
framework that is based on a balance between biological benefit of the action, and the cost and 
feasibility of implementing the action. Projects that address primary limiting factors, have high 
biological benefit, are cost-effective, and are feasible to implement should receive highest 
funding priority. 

Implementation 
The beneficial actions identified in this plan are believed to represent a sound approach based on 
available information and tools, and they address the range of known threats. However, 
uncertainty exists for many actions because of insufficient information. This plan does not 
assume risk-free actions with perfectly predictable results. Therefore, this plan will monitor8 or 
assess the outcomes of different recovery actions. The plan is “adaptive” in the sense that it will 
take this information, combined with cost and benefit estimates, and re-evaluate priorities and 
reasonable actions. The intent is to use the information as a means of selecting what actions will 
be sufficient for recovery. This plan is a “living document” that will be updated as new 
information becomes available. 

Because the factors that limit steelhead and bull trout in the Yakima subbasin have long been 
recognized, several entities and programs have been developed to implement actions that reduce 
or eliminate threats and limiting factors. Existing entities include, but are not limited to, the 

                                                 
8 Monitoring will include implementation monitoring, status/trend monitoring, and effectiveness 
monitoring.  
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Yakima Klickitat Fisheries Project, the Yakima Tributaries and Habitat Program, the Yakima 
Basin Salmon Recovery Board, the Yakima Subbasin Fish and Wildlife Planning Board, , the 
Systems Operation Advisory Committee, and the Yakima Basin Joint Board. Current studies that 
will contribute to a better understanding of the subbasin and habitat conditions include, but are 
not limited to, the Bureau of Reclamation Storage Study, the Ahtanum Watershed Restoration 
Study, and several Total Maximum Daily Load studies being conducted by the Department of 
Ecology. 

This plan will use existing Federal, State, tribal, or local government programs to implement 
recovery actions within the Yakima subbasin. This plan will rely on entities that have existing 
funding sources, a history of successfully implementing management actions, and are composed 
of, or advised by, inter-jurisdictional or interagency bodies. Existing entities provide a valuable 
resource and have the infrastructure for implementing recovery actions. Many of these entities 
are currently implementing projects and have strategic plans of their own for sequencing and 
prioritizing recovery projects. These entities should continue with their programs and, if 
necessary, update them to conform to this recovery plan.   

Coordination 
This plan assumes a Policy Forum9, made up of representatives from various Federal and State 
agencies, Yakama Nation, counties, and stakeholders, that will coordinate discussions associated 
with recovery actions. This forum will be involved in all issues related to recovery actions, and 
will work within the framework of the Regional Recovery Organizations as established in the 
Salmon Recovery Act and RCW 77.85, U.S. v Oregon, and the Treaty of 1855 with the Yakama 
Nation. If necessary, the Policy Forum will establish technical committees made up of managers 
and scientists to provide advice to the forum, review monitoring and research actions associated 
with recovery actions, and identify gaps and additional research needs. 

Estimated Date of Recovery 
The time necessary to achieve recovery of steelhead and bull trout in the Yakima subbasin 
depends on the status of the fish species, factors affecting their viability, implementation and 
effectiveness of recovery actions, and the physical and biological responses to recovery actions. 
A large amount of work is needed throughout the subbasin to recover the species. If the actions 
recommended in this plan (and those in the mainstem Columbia River and estuary) are 
implemented, recovery for the two species should occur within 10 to 30 years. 

                                                 
9 At this time the Policy Forum has not been created.  
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1 Introduction 
1.1 Definition of a Recovery Plan 1.4 Overall Strategy to Recovery 

1.2 Vision and Guiding Principles 1.5 Relationship to Other Recovery Activities 

1.3 Federal Statutory Guidance 1.6 Coordination and Public Involvement 

On March 25, 1999, the National Oceanographic Atmospheric Administration Fisheries (NOAA 
Fisheries) issued a final rule listing Middle Columbia River Steelhead (Oncorhynchus mykiss) as 
threatened under the Endangered Species Act (ESA) (64 FR 14517). The Middle Columbia River 
Steelhead Evolutionarily Significant Unit (ESU) occupies the Columbia River Basin and 
tributaries from above the Wind River in Washington and the Hood River in Oregon (exclusive), 
upstream to, and including, the Yakima River, in Washington. Steelhead of the Snake River 
Basin are excluded. This recovery plan addresses the recovery of Middle Columbia River 
steelhead in the Yakima subbasin. 

The U.S. Fish and Wildlife Service (USFWS) issued a final rule listing the Columbia River and 
Klamath River populations of bull trout (Salvelinus confluentus) as threatened under the ESA on 
June 10, 1998 (63 FR 31647). The USFWS considers the Columbia River population as one of 
five distinct population segments10. This recovery plan also addresses the recovery of bull trout 
in the Yakima River subbasin. This geographic area is referred to as the Middle Columbia 
Recovery Unit in the Bull Trout Draft Recovery Plan (USFWS 2002). Bull trout in the Middle 
Columbia constitute one portion of the total Columbia River population.  

The overall goal of this plan is to outline a strategy for the recovery of threatened steelhead and 
bull trout in the Yakima subbasin. The policy basis of the plan is the Endangered Species Act, 
which requires the Services to develop recovery plans (section 4(f)); and the Washington State 
Salmon Recovery Act (RCW 77.85), which encourages the development of regional recovery 
plans based on the geographic extent of evolutionarily significant units (ESUs) or distinct 
population segments (DPSs), which form the basis for the listings under the Endangered Species 
Act. The Salmon Recovery Act states that the fish and wildlife resources of the state are 
currently managed by state resource agencies, and that it is in the interest of the citizens of the 
State of Washington to retain management responsibility for these resources. Accordingly, 
recovery plans are to be developed by local organizations, in cooperation with the state and 
federal governments, to accelerate the required recovery planning process and to ensure that 
local expertise and concerns are considered in the preparation and approval of recovery plans by 
the Services. 

This plan is an outgrowth of several conservation efforts in the Yakima including efforts related 
to the ESA, state-sponsored recovery efforts, subbasin and watershed planning (and coordinated 
efforts), and Yakama Nation restoration projects. 

The Northwest Power and Conservation Council (formerly the Northwest Power Planning 
Council) adopted a revised Fish and Wildlife Program for the Columbia River Basin with the 
intent that the program will be more comprehensive than, but complementary to, regional, state, 

                                                 
10 They meet the joint policy of the USFWS and NOAA Fisheries regarding the recognition of distinct 
vertebrate populations. 
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county, and tribal efforts. Their revised program called for an ecosystem-based approach for 
planning and implementing mitigation of impacts to Columbia Basin fish and wildlife from the 
Columbia Basin hydroelectric system. This effort resulted in the Yakima Subbasin Plan, which is 
the basis of much of the information contained in this recovery plan. Other species, including 
resident, migrant, and anadromous species, should also benefit from this plan. 

1.1 Definition of a Recovery Plan 
A recovery plan is a road map for the recovery of a threatened or endangered species and its 
habitats. The recovery plan describes a process to remove the threats to the long-term survival 
and reverse the decline of a listed species. In this plan, recovery is generally defined as the 
restoration of listed species such that they become viable11 components of their ecosystem. A 
recovery plan is a guidance document, intended to provide information that Federal Agencies 
(NOAA Fisheries and the U.S. Fish and Wildlife Service) have 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.  

1.2 Vision and Guiding Principles 
The recovery plan is integrated with the Yakima Subbasin Fish and Wildlife Planning Board’s 
(YSPB) Vision 2020 and its Guiding Principles (stated below; also see Yakima Subbasin Plan). 
Vision 2020 describes in general terms the desired future conditions of fish and wildlife habitats 
and populations in the Yakima basin. The Guiding Principles set the direction for the recovery 
plan by taking into account local economic and social conditions and concerns, generally 
accepted biological assumptions, treaty rights, and other applicable laws and policies. Vision 
2020 states: 

“Yakima River basin communities have restored the Yakima River basin sufficiently to 
support self-sustaining and harvestable populations of indigenous fish and wildlife while 
enhancing the existing customs, cultures, and economies in the basin. Decisions that 
continuously improve the river basin ecosystem are made in an open and cooperative 
process that respects different points of view and varied statutory responsibilities and 
benefits current and future generations.” 

The following set of Guiding Principles was developed by the YSPB for the subbasin planning 
process: 

1. The natural environment including its fish and wildlife resources is the common heritage 
of our diverse human community. The underlying premise of the Vision is to prepare and 
implement a balanced plan of action that plays a key role in the long-term sustainability 
of this common cultural and biological heritage in the Yakima basin. 

                                                 
11 A “viable” population is defined as an independent population that has negligible risk of extinction due 
to threats from demographic variation, local environmental variation, and genetic diversity changes over a 
100-year timeframe (ICBTRT 2004). 
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2. The quality of water and a near natural timing and quantity of water flow (normative 
hydrograph) are principal indicators of a healthy river ecosystem. These indicators must 
be improved and monitored. 

3. The continued exercise of the Yakama Nation treaty-reserved and aboriginal rights to 
religious, subsistence, commercial, and recreational use of natural resources. 

4. Planning is based on voluntary incentives.  

5. The processes of plan preparation, implementation, and amendment are open and 
equitable. 

6. The costs of plan actions are estimated in relation to benefits. Alternatives that achieve 
the highest benefit relative to costs are preferred. Costs of habitat and species restoration 
should be mitigated and distributed equitably. 

7. Programs and actions must be monitored and evaluated for effectiveness and may be 
altered as necessary. 

8. Balanced sustainable resource management recognizes these basic precepts:  

• The physical and biological environments are functionally interdependent relative 
to productivity.  

• At any level of function, productivity is finite.  

• Without actions to restore degraded functions, protect, avoid, and mitigate 
impacts to the physical and biological environment, the increasing demands of 
human population growth could reduce productivity to zero, with unacceptable 
costs to the cultures and economies of the Yakima subbasin. 

This plan is primarily directed towards “recovery”of listed species to a level that those species no 
longer require protection under the Endangered Species Act. In order to meet the goals of the 
Yakima Subbasin Fish and Wildlife Planning Board, actions beyond the scope of this plan may 
be necessary.  In order to reach the goals set for by the Board, recovery of the listed species is a 
necessary “first step”, once the goal of this recovery plan is met, continued action to meet the 
harvestability goals of the Board will likely be necessary. 

1.3 Federal Statutory Guidance 
Although there are no specific regulations regarding recovery, the statutory language of the ESA 
offers some guidance in recovery planning. Section 4(f) of the ESA addresses the development 
and implementation of recovery plans. The following are the key provisions of the Act: 

• 4(f)(1) – Recovery plans shall be developed and implemented for listed species unless the 
Secretary “…finds that such a plan will not promote the conservation of the species.” 

• 4(f)(1)(A) – Priority is to be given, to the maximum extent practicable, to “…species, 
without regard to taxonomic classification, that are most likely to benefit from such 
plans, particularly those species that are, or may be, in conflict with construction or other 
forms of economic activity.” 
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• 4(f)(1)(B) – Each plan must include, to the maximum extent practicable, “(i) a 
description of site-specific management actions as may be necessary to achieve the plan’s 
goal for the conservation and survival of the species; (ii) objective, measurable criteria 
which, when met, would result in a determination…that the species be removed from the 
list; and, (iii) estimates of the time required and the cost to carry out those measures 
needed to achieve the plan’s goal and to achieve intermediate steps toward that goal.” 

Within existing statutory and policy guidance, planners have developed what we believe is an 
effective and practical recovery plan for steelhead and bull trout in the Yakima subbasin. 

1.4 Overall Strategy to Recovery 
1.4.1 Process used to develop plan 
Recovery planners took the information contained in other documents and plans, including the 
Yakima Subbasin Plan, expanded some of the analyses, and built this recovery plan for steelhead 
and bull trout. See Section 1.5 and Appendix A for a description of other processes that relate to 
this recovery plan. 

Specifically, the plan was developed as follows:  

• “Independent” and “core” populations were identified based on the work of the Interior 
Columbia Basin Technical Recovery Team (ICTRT) 
(http://www.nwfsc.noaa.gov/trt/trt_pop_id.htm) and the U.S. Fish and Wildlife Service 
(USFWS 2002). See Section 2.3.1 for definition of these terms. 

• Current and historical conditions of each population were described, with emphasis on 
four general Viable Salmonid Population (VSP) parameters: abundance, productivity, 
spatial structure, and diversity (McElhany et al. 2000). 

• Limiting factors that led to the decline of each population in the Yakima subbasin were 
identified. Limiting factors were identified in the Yakima Subbasin Plan; these factors 
were based on Ecosystem Diagnosis and Treatment (EDT) model runs specific to 
steelhead, other watershed assessment documents and plans, species management 
programs by the Yakama Nation (YN) and Washington Department of Fish and Wildlife 
(WDFW), and recent research on habitat conditions and populations. 

• Specific recovery actions were selected from those listed in the subbasin plan, and 
additional actions were identified. Actions relating to education and enforcement were 
generated to be consistent with “An Outline for Salmon Recovery Plans”, (WDFW, 
2003). Actions to respond to extinction risks consistent with the Preliminary Guidelines 
for Population-level Abundance, Productivity, Spatial Structure, and Diversity 
Supporting Viable Salmonid Populations: An Update (ICTRT, 2004); and actions based 
on threats identified by stakeholders or actions stakeholders were willing to 
undertake;appear in this Recovery Plan for the first time.  

• The benefits, practicability, and relative cost of actions for each population were 
assessed.  

• A suite of reasonable and implementable actions that should provide the greatest benefit 
to the listed species (and other species) was selected.  

http://www.nwfsc.noaa.gov/trt/trt_pop_id.htm
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Planners believe that the proposed actions are sound. The actions address the range of threats as 
they are understood at this time. However, outcomes of most actions are uncertain because of a 
lack of comprehensive knowledge of the ecological and social processes that affect fish—
random, unpredictable events will continue to affect these processes. Therefore, the plan calls for 
monitoring and evaluation to assess the outcomes from implementing a management action. The 
plan is “adaptive” in the sense that participants will take this information, combined with cost 
estimates, and re-evaluate priorities and reasonable actions. The intent is to use the information 
as a means of refining the actions sufficient for recovery. This plan will be updated as new 
information becomes available. 

1.4.2 Desired outcome 
This plan defines recovery as the restoration of steelhead and bull trout populations such that 
they become viable components of their ecosystem. For both species, recovery requires reducing 
threats to the long-term persistence of populations, maintaining widely distributed populations 
across diverse habitats of their native ranges, and preserving genetic diversity and life-history 
characteristics. It is the goal of this plan that populations meet specific criteria associated with 
each VSP parameter. Specific recovery criteria associated with each parameter are identified in 
Section 4. VSP parameters and their importance to recovery are briefly described below. 

Abundance 
This plan identifies actions that if implemented should result in population abundances sufficient 
to have a high probability of surviving environmental variation observed in the past and expected 
in the future, to be resilient to environmental and anthropogenic disturbances, to maintain genetic 
diversity, and to support or provide ecosystem functions. Overall steelhead abundance can be 
determined from counts at Prosser Dam, although redd counts will be used as the primary 
indicator of population abundance for both species. 

Productivity 
This plan envisions that steelhead will support a net replacement rate of 1:1 or higher, expressed 
as the twelve-year geometric mean recruits per spawner. Productivity rates at relatively low 
numbers of spawners will need to be considerably higher than 1.0 to allow the populations to 
rapidly return to abundance target levels. Because of incomplete information on the population 
dynamics of bull trout in the Yakima subbasin, productivity will be estimated from temporal 
trends in redd counts. Recovery is expressed as a stable or increasing trend over a twelve-year 
period. 

Spatial Structure 
This plan identifies actions that, if implemented, should ensure widespread or complex spatial 
structures of steelhead and bull trout in the Yakima subbasin. This will be accomplished by 1) 
maintaining a balance between the loss of habitat patches (i.e some suitable habitat that are 
currently unoccupied should be miantained or expanded); by maintaining access and use of the 
extreme ranges of habitat (high elevation, low elevation, high temperatures, low temperature); by 
maintaining or restoring natural rates of straying and gene flow,  by maintaining and increasing 
source populations, by removing human-made (artificial) barriers to fish migration and 
movement, and by maintaining and enhancing other ecosystem attributes upon which these 
species depend. 



  6

Diversity 
Actions implemented under this plan will maintain both phenotypic (morphology, behavior, and 
life-history traits) and genotypic diversity. This will be accomplished by carefully managing 
and/or minimizing factors (e.g., introduction of exotic species, artificial propagation, and harvest 
pressures) that alter variation in traits such as run timing, age structure, size, fecundity, 
morphology, behavior, and molecular genetic characteristics. 

1.5 Relationship to Other Recovery Activities 
A number of conservation efforts in varying stages of development and implementation directly 
or indirectly protect or improve the viability of steelhead and bull trout in the Yakima subbasin. 
These efforts each have unique attributes, but may not meet all statutory requirements for the 
contents of recovery plans, as described in section 4(f)(1)(B) of the ESA (see Section 1.3).   

Some of the efforts currently being developed or implemented in the basin include the USFWS 
Bull Trout Draft Recovery Plan; subbasin plans; Watershed Planning under House Bill (HB) 
2514; the Lead Entity process under HB 2496; local comprehensive and shoreline management 
plans and their respective regulatory functions; monitoring and restoration projects in the Satus, 
Toppenish, and Ahtanum watersheds; and a steelhead Master Plan being developed by the 
Yakima-Klickitat Fisheries Project. This plan builds upon the foundation established by these 
efforts and adopts portions of those plans where appropriate. See Appendix A for a detailed 
description of agencies and programs in the Yakima subbasin that target salmon. 

1.6 Coordination and Public Involvement 
The public participation process for the preparation of Salmon Recovery Plan was a continuation 
of the process carried out for the Subbasin Plan. The contact list developed during the Subbasin 
Plan process was used and updated to keep interested parties informed and involved in the 
progression of the draft salmon recovery plan. The Yakima Subbasin Fish and Wildlife Planning 
Board’s website remained active and updated, the media were kept informed, and there was a 
public comment period on each agenda of the advertised Board meetings. Board staff continued 
to give presentations and updates to various interested groups. During the preparation of the 
Salmon Recovery Plan, however, public participation activities emphasized involving 
“stakeholders,” who are agencies, special districts, non-profits, economic interests, local 
government departments, and others that are daily engaged in consumptive use, management, or 
acquisition of resources that directly or indirectly affect salmon and salmon habitat. These 
entities include irrigation districts, conservation districts, state and federal agencies (e.g., Bureau 
of Reclamation, U.S. Forest Service, Washington Department of Transportation), greenways and 
land trusts, and city and county and planning and public works departments. These stakeholders 
might or might not commit to the changes in their operations and programs identified in the draft 
Recovery Plan as necessary to restore salmon habitat, depending upon their resource abilities and 
constraints, legal authorities, constituent interests, and internal policy.  

Within the salmon recovery planning process, the interaction with stakeholders is called the 
“Policy Forum.” Stakeholders were consulted in person-to-person meetings during the months of 
March, April, and early May, beginning with a well-attended workshop held at the Yakima 
Convention Center on March 2, 2005. The List of Policy Forum stakeholders is shown in 
Appendix C. Section 8 of this document is the Information and Outreach Element of the Salmon 
Recovery Plan. It contains a discussion of the outcomes of the Policy Forum meetings. With the 
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draft of the plan complete, it is the intent of the Yakima Subbasin Fish and Wildlife Planning 
Board over the summer/fall of 2005 to revisit the stakeholders in order to refine the product of 
the meetings held with them, and to engage the general public at the local level in a review of the 
draft salmon recovery plan and the various means of implementing it. 
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2 Species Status 
2.1 Regional Setting 2.4 Description of VSP Parameters  

2.2 General Life Histories of Priority Species 2.5 Population Characteristics and Life Histories 

2.3 Levels of Population Structure  

This section briefly describes the Yakima subbasin’s geographic context, and current and historical 
population structure and life histories of steelhead and bull trout in the Yakima subbasin.  

2.1 Regional Setting 
The Yakima Basin occupies two physiographic provinces (the Columbia Plateau and Cascade 
Mountains), and 3 major ecoregions, Cascades, Eastern Cascades Slopes and Foothills, and 
Columbia Basin (Omernik 1987). The Yakima River and its tributaries derive streamflow from a 
mixture of landforms and vegetative ecotypes typified by the forested, mountainous terrain of the 
Cascades, and the dry, shrub-steppe hills of the Columbia Basin and Eastern Cascade Slopes and 
Foothills. Consequently, climate, topography, precipitation, and vegetative cover are highly variable 
across the basin. This intermontane region includes some of the driest areas of the Pacific Northwest, 
generally receiving less than 40 centimeters of precipitation annually (Jackson 1993).  

Map 1 shows the major rivers and streams in the Yakima subbasin that are discussed in this recovery 
plan. 
Map 1.  Yakima subbasin (See attached map packet) 

Basin physiography and geology dictate the cross-sectional shape and planform of rivers in the 
Yakima Basin. At the highest elevations in the tributaries of the Naches and Upper Yakima River, 
wide glacially carved valleys contain stream channels and the natural glacial lakes that existed prior 
to the construction of reservoirs. At lower elevations, and in other tributaries, stream channels have 
incised narrow canyons into bedrock Columbia River Basalt and rocks of the Cascade Mountains. In 
portions of these canyons floodplain development and resource extraction has constricted functional 
floodplain area, and degraded river, floodplain, and riparian function. Valley floors near the towns of 
Ellensburg, Selah, Yakima, and Wapato contain relict braided and revetment-simplified river 
channels held by deep alluvial floodplains composed of glacial outwash materials separated by 
geologic nickpoints consisting of bedrock outcroppings or anticlinal basalt ridges (e.g., Manastash, 
Umtanum, Yakima, and Ahtanum Ridges). Below the town of Granger, WA, the Yakima River 
assumes a meandering planform atop broad floodplains composed of wind-blown soils and 
lacustrine silts from the Missoula Floods of the late Pleistocene (Bretz 1969).  

The longitudinal profiles of anadromous salmonid streams of the Yakima Basin respond to these 
physiographic and geologic factors, with stream gradients ranging from greather than 15% in the 
upper reaches of tributaries to the Naches River to less than 0.1% in meandering reaches of the 
Lower Yakima River. Floodplain rivers, once a complex network of braided channels covered by 
dense riparian forests, have been reduced to simplified conduits confined by transportation 
infrastructure and levees. Further, anthropogenic activities in the floodplains rivers and streams 
across the subbasin, including railway and highway construction, have leveed, armored, realigned, 
and shortened the historic channel, severely diminishing natural river-floodplain interactions. 
Primary land uses in the subbasin include irrigated agriculture, municipal and urban development, 
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floodplain gravel mining, and transportation infrastructure. Secondary land uses include recreation 
and grazing. 

Steelhead and bull trout share the aquatic environment with many other native and non-native fish 
species in the Yakima subbasin. At least 46 other fish species have been reported in the subbasin 
according to a survey of resource managers conducted by WDFW in 1998 (NPPC 2001). Three 
salmonid species (brook trout, Salvelinus fontinalis; lake trout S. namaycush; brown trout, Salmo 
trutta) have been introduced, along with a variety of sunfish, perch, catfish, and minnow species. 
Before the introduction of exotics, northern pikeminnow (Ptychocheilus oregonensis), sculpin 
(Cottus spp.), bull trout, rainbow trout, cutthroat trout, and burbot (Lota lota) were the primary 
piscivores in the subbasin. 

The decline of salmon and steelhead in the Yakima Basin occurred in two major phases. During the 
first phase, covering the years 1850 through roughly 1900, Yakima runs decline about 90% from 
historical values (Davidson 1953; Tuck 1995; Lichatowich 1996). In the second phase, covering the 
years 1900 to the present, native sockeye (O. nerka), coho (O. kisutch), and summer chinook were 
extirpated and the abundance of the other stocks fell to small fractions of historical values. The 
major cause of decline in the catastrophic first phase was clearly diversion of instream flows into 
unscreened water courses for irrigation (Tuck 1995; Lichatowich 1996), although over-harvest in 
early mainstem fisheries also played a role in the extirpation of summer chinook. The construction of 
five storage reservoirs without fish passage early in the twentieth century blocked off many miles of 
spawning and rearing habitat to salmon and steelhead, and led to the extinction of native sockeye 
salmon. More than 100 years of water development for irrigated agriculture has altered flow regimes 
and severely affected native fish habitat. Similarly, floodplain development for municipalities, gravel 
mines, and transportation infrastructure has transformed floodplains and riparian areas, destroying 
miles of formerly productive salmon and steelhead habitat. 

2.2 General Life Histories of Priority Species  
2.2.1 Steelhead 
Yakima subbasin steelhead typically spend between one and three years in the ocean before 
returning to natal streams to spawn. Yakima River steelhead adults begin passing Prosser Dam in 
September, later than other major Columbia River tributaries, probably due to low flows and high 
temperatures in the lower river during the summer. Movement ceases during the colder parts of 
December and January, and migration resumes in February, continuing through April.  

Most fall migrants overwinter in reaches of the Yakima River with deep holes and low velocity. The 
final migration to the spawning grounds begins between January and May, with fish that will spawn 
in lower elevation tributaries generally beginning to move earlier. 

Rainbow trout and steelhead spawn timing throughout the subbasin is likely triggered by a 
combination of environmental cues including flow and temperature. Spawning in the mainstem 
Yakima and tributaries peaks about mid-April (late March to mid-May), with a patchy distribution of 
redds. Most Yakima steelhead are tributary spawners, although the distribution of redds throughout 
the subbasin is highly variable from year to year. 

Yakima steelhead have a relatively high fecundity in spite of their small size. Broodstock collected 
for species interaction experiments in brood years from 1986 to 1993 carried an average of 5,100 
eggs (NPPC 2001). 
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Steelhead fry emerge from redds between early May and early August, and juveniles spend from one 
to three years in fresh water before migrating to the Pacific Ocean. Pre-smolts can begin leaving 
rearing areas in late fall, continuing their out-migration through May. At Prosser Dam, there is a 
small out-migration peak in late winter, but most downstream movement occurs from April through 
June. 

Steelhead can residualize in tributaries and never migrate to sea, thereby becoming resident rainbow 
trout. Conversely, progeny of resident rainbow trout can migrate to the sea and thereby become 
steelhead. This dynamic expression of life-history characteristic makes O. mykiss very challenging to 
understand and manage. This plan classifies all O. mykiss upstream from anadromous barriers as 
rainbow trout, which therefore are not part of the steelhead ESU. 

2.2.2 Bull trout 
Bull trout in the Yakima subbasin exhibit resident, fluvial and adfluvial life-history strategies. 
Resident bull trout complete their entire life cycle in the tributary stream in which they spawn and 
rear. Migratory bull trout spawn in tributary streams, where juvenile fish rear one to four years 
before migrating to either a lake (adfluvial form) or river (fluvial form). Resident and migratory 
forms may be found together, and either form may give rise to offspring exhibiting either resident or 
migratory behavior (Rieman and McIntyre 1993). The size and age of bull trout at maturity depend 
upon life-history strategy. Resident fish tend to be smaller than migratory fish at maturity and 
produce fewer eggs.  

2.2.3 Other species of importance 

Other species of importance within the Yakima subbasin include spring and fall chinook salmon, 
reintroduced coho salmon, Pacific lamprey (Lampetra tridentata), and westslope cutthroat trout (O. 
clarki lewisi). Kokanee (O. nerka) exist in five upper-subbasin storage reservoirs, and four of the 
populations may be descended in part from sockeye salmon present before dam construction. 
Currently, Pacific lamprey and westslope cutthroat are designated as species of concern by USFWS. 
The USFWS reviewed the status of westslope cutthroat and determined that they were not warranted 
for listing (68 CFR 46989); however, they are still designated as species of concern. Recovery 
actions identified under this plan should benefit all these species, as well as steelhead and bull trout. 

2.3 Levels of Population Structure 
Various terms have been used to define levels of population structure or ecological types. Brannon et 
al. (2002) stated that population structure is defined by the life-history strategies that have evolved to 
maximize fitness under varying environmental conditions within geographic ranges. Identified 
below are the levels of population structure used in this plan. 
Distinct Population Segment 

As amended in 1978, the ESA allows listing of distinct population segments (DPS) of vertebrates as 
well as named species and subspecies. However, the ESA did not provide specific guidance on what 
constituted a DPS, and thus created some ambiguity. However, currently a DPS is considered to be 
synonymous with an ESU (see below). 
Evolutionarily Significant Units 

Waples (1991) defined ESUs as the determining population structure for delineating whether 
“species” should be listed under the ESA. An ESU is a population (or group of populations) that (1) 
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is reproductively isolated from other conspecific population units and (2) represents an important 
component in the evolutionary legacy of the species. ESUs may contain multiple populations that are 
connected by some degree of migration, and hence may have broad geographic areas, transcending 
political borders. Determining the evolutionary significance of a population may be difficult. 
Major Population Groupings  

The ICTRT defined Major Population Groups (MPG) as groups of populations that share similarities 
within the ESU. They are defined on the basis of genetic, geographic (hydrographic), and habitat 
considerations (McClure et al. 2003). These major population groupings are analogous to “strata” as 
defined by the Lower Columbia-Upper Willamette TRT and “geographic regions” described by the 
Puget Sound TRT. MPGs are subsets of ESUs; the four steelhead populations identified by the 
ICTRT in the Yakima Watershed (i.e., Satus, Toppenish, Naches, and Upper Yakima) constitute a 
MPG. 
Core Areas 

The USFWS (2002) defined a core area as an area that reflects the metapopulation structure of bull 
trout. That is, core areas consist of “local” populations that function as one demographic unit. Thus, 
a core area may consist of one or more local populations of bull trout. Core areas are not necessarily 
synonymous with independent populations. 

As noted earlier, this recovery plan will focus on actions that, if implemented, should improve the 
VSP parameters of ESA-listed species at the “population” and “core area” levels. 
Independent Populations 

Following McElhany et al. (2000), the ICTRT (2003) defined independent populations, as: 

 “…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. For our purposes, not interbreeding to a 
‘substantial degree’ means that two 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.” 

2.4 Description of VSP Parameters 
The ICTRT supplied local recovery planners with the document, “Preliminary Guidelines for 
Population-level Abundance, Productivity, Spatial Structure, and Diversity Supporting Viable 
Salmonid Populations: An Update” (ICTRT, 2004). The Preliminary Guidelines lay out a set of 
“factors and metrics” that Recovery Planners can use to assess “extinction risk” for individual 
populations or population groups, this assessment is termed the VSP analysis in this document. This 
document forms the basis for characterization of the steelhead populations within the Yakima 
subbasin, and, in order to have a consistent method of analysis in the Recovery Plan for the Yakima 
subbasin, was modified to apply to bull trout as well.  

Each factor suggested in the Preliminary Guidelines should be considered independently of other 
factors. There is currently no quantitative method to “add” factors together and judge the health or 
risk of extinction of one population versus another. In addition, the ICTRT recognizes that data will 
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not be available to evaluate each factor for each population within the interior Columbia basin, so 
recovery planners must make their best efforts to apply the guidelines to the extent that available 
data allow and to consider the underlying data reliability, quality, and applicability to the priority 
populations. Therefore, based on existing studies and professional judgment, each VSP factor was 
assessed as having a Very Low, Low, Moderate, or High extinction risk for each target population, 
according to the Preliminary Guidelines. 

2.4.1 Abundance and productivity 
Population abundance needs to be large enough to have a high probability of surviving 
environmental variation observed in the past and expected in the future, to be resilient to 
environmental and anthropogenic disturbances, to maintain genetic diversity, and to support or 
provide ecosystem functions. Population levels below 5,000 across a large geographic area are at 
increased risk of loss of evolutionary potential (the ability to adapt as the environment changes). 
Populations below 500 are at risk of genetic change and loss of adaptability due to gene fixation and 
loss. This population level is generally considered to be the minimum size of a population or group 
of populations that would be viable over the long term. Population levels below 50 dramatically 
increase extinction risks due to:  

1) Genetic Effects  
• Inbreeding depression – lowered reproductive success due to increased expression of 

deleterious genes 
• Genetic drift – small populations may undergo rapid genetic change due to a restricted 

gene pool, resulting in loss of fitness or adaptation to their environment. 
2) Demographic Effects  

• Random sexual disequilibrium – at small population sizes, male to female sex ratios will 
vary randomly: too few females or males in a given generation may limit reproductive 
success, depressing the population further over time. 

• Variance in population abundance – Salmonids naturally exhibit high variability in 
population numbers in response to variation in environmental conditions. Low abundance 
levels increase the chance that this normal variation will result in years with very low or 
zero reproduction. 

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 (a.k.a., returns per 
spawner or recruits per spawner), annual population growth rate, or trends in abundance. This plan 
uses spawner:spawner ratios as an index of productivity for steelhead and trends in redd counts for 
bull trout. There is currently no information available to estimate spawner:spawner ratios for bull 
trout. Spawner:spawner ratios for steelhead will be expressed as the twelve-year geometric mean 
(GM) recruits per spawner12. 

Abundance and productivity are closely linked. That is, intrinsic productivity (i.e., the rate at which a 
population can respond after an environmental event has reduced abundance) at relatively low 

                                                 
12 Current steelhead data sets are only recently developed and are so far insufficient for tracking individual 
broods or determining 12-year means of spawner:spawner ratios.  Spawner:spawner ratios are based on 
survival rate estimates averaged from 2 to 4 years of juvenile data, and 1 to 2 years of adult data. 
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abundance should, on average, be sufficiently greater than 1.013 to allow the population to rapidly 
return to abundance target levels. In contrast, productivity rates can be closer to 1.0 when population 
abundance is at target levels. The relationship between productivity and abundance (called a viability 
curve) for steelhead in the Yakima subbasin is shown in Figure 2.1.. Note that the area above the 
viability curves indicates that the populations are at a low risk of extinction, while areas below the 
curves represent high risk. For basic populations, the curves level off at a minimum of 500 spawners, 
because a population with less than 500 spawners is not considered viable, regardless of its 
productivity (ICTRT 2004). For intermediate, large and very large populations, the thresholds are 
higher. Viability curves for the Middle Columbia River steelhead ESU (which includes populations 
in theYakima subbasin) are shown in detail in Appendix B. 

For bull trout, no analogous mechanism for characterization of abundance and productivity is 
currently available. The USFWS does provide guidance for abundance for both individual local 
populations and “core units” or related population groups in Appendix 3: (Effective Population Size 
and Recovery Planning), a portion of the Draft Bull Trout Recovery Plan (USFWS 2002). This 
guidance calls for population levels of bull trout to have a minimum of 50-100 spawners to prevent 
the genetic effects outlined above, and 500-1000 spawners in a “core unit” which, in this case, is the 
Yakima subbasin as a whole, to prevent long-term loss or fixation of genes in multiple populations. 
Only populations that are capable of having gene flow between them (i.e., “linked” or “connected”) 
populations can be considered to be functioning as part of the “core unit.” Data for this factor are 
based on redd survey data collected in various parts of the subbasin since 1984. Currently the data 
cover all known bull trout spawning aggregations. In some cases, spawning has not been detected in 
recent years due to low populations, or lack of continuity or reduced effort in some locations. As a 
result, this factor cannot be adequately characterized for some bull trout populations such as Cle 
Elum Lake, NF Teanaway, and Upper Yakima River. 

                                                 
13 A productivity rate of 1.0 indicates that the population is replacing itself and is stable. A rate less than 1.0 
indicates that the population is not replacing itself and is declining. A rate greater than 1.0 indicates that the 
population is more than replacing itself and is growing. 
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Figure 2.1  Viability Curves for Middle Columbia River steelhead Populations.  

1% and 5% risk curves modified to incorporate minimum abundance threshold for BASIC  sized steelhead populations 
(estimated population size of 500-1000 based on historical intrinsic potential analysis).  

A) Spawner/Spawner metric, Hockey Stick production function. Variance: 0.34 ; autocorr coefficient (lag 1): 0.67; brood 
year age structure(3,4,5,6): 22%, 46%, 28%, 4%.  

B) Population Growth rate metric. Variance (running sum method): 0.17. 
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2.4.2 Spatial structure and diversity 
Spatial structure concerns the geographic distribution of a population and the processes that affect 
the distribution. Populations with restricted distributions and few spawning areas are at a higher risk 
of extinction due to catastrophic environmental events (e.g., a single landslide) than populations with 
more widespread and complex spatial structures. A population with complex spatial structure will 
include multiple spawning areas and will allow the expression of natural patterns of gene flow and 
life-history characteristics. Populations with a naturally simple spatial structure have an inherently 
higher risk of extinction. It is important to note that this plan does not “force” spatial structure where 
it did not exist historically. 

Population diversity concerns the phenotypic (morphology, behavior, and life-history traits) and 
genotypic (DNA) characteristics of populations, and certain aspects of their distribution. Because 
environments continually change due to natural process (e.g., fires, landslides, volcanism, etc.) and 
anthropogenic influences, populations exhibiting greater diversity are more resilient to both short- 
and long-term changes. Phenotypic diversity allows more diverse populations to use a wider array of 
environments and protects populations against short-term temporal and spatial environmental 
changes. Genotypic diversity, on the other hand, provides populations with the ability to survive 
long-term changes in the environment. More diverse populations are better able to respond and adapt 
to environmental changes, regardless of the rate of environmental change. 

Spatial structure and diversity are also closely related. Because spatial structure is the process that 
drives diversity, the two (spatial structure and diversity) are very difficult to separate (ICTRT 2004a, 
2004b). Within these categories of spatial structure and diversity, the ICTRT guidelines identified a 
number of sub-factors that may affect the risk of extinction of a population. Recovery planners 
selected those that seemed to be most applicable to populations targeted by this plan. These factors 
include: 
Number and distribution of spawning areas  

This factor compares current distribution of breeding habitat to the historical distribution. ICTRT 
performed a GIS analysis of potential steelhead spawning habitats, and supplied this information to 
recovery planners. Based on comparison of those data with locally derived data from the Subbasin 
Plan, the ICTRT data were generally accurate at the basin scale. The ICTRT also defined Major 
Spawning Areas (MSAs) and Minor Spawning Areas (mSAs). Major Spawning Areas were modeled 
as being capable of supporting a minimum of 500 spawners (roughly minimum viable population 
size over time as discussed above); minor spawning areas are where ICTRT modeling showed the 
habitat capable of supporting fewer than 500 spawners. Because the 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. Therefore, the 
metrics are based on the location, current occupancy, and MSAs. 

Bull trout populations were delineated at a much finer geographic scale. For the VSP analysis, 
individual populations of bull trout were considered to be analogous to the ICTRT’s major spawning 
aggregations for steelhead. Little is known about the historical distribution of bull trout in the 
subbasin, but the 14 present populations probably do not encompass the historic spawning range, and 
restriction of their migratory range by blockages and habitat modification is a near certainty. Study 
of habitat suitability at a finer scale in these areas is a research need (see Section 6). 
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Spatial extent or range of population 

Similar to the factor above, this compares the extent or proportion of spawning habitat currently used 
to potential spawning habitat. For steelhead, the maps used for this analysis compared current 
spawning habitat and potential historic spawning habitat based on professional judgment, historic 
information, and knowledge of natural blockages to anadromous migration. For bull trout, maps of 
historic spawning habitat at all locations are not currently available. Where current populations exist 
and spawning aggregations are known, habitat capable of supporting spawning was delineated in 
cooperation with the Yakima Core Area Interagency Bull Trout Team (IBT) (see Appendix A). 
Those data were used in this analysis. 
Increase or decrease in gaps between spawning aggregates 

Since salmonids have strong homing instincts, increases in the distance between spawning locations 
can be expected to decrease or eliminate gene flow between populations. Gaps are difficult to 
measure where redd counts are low overall, as in the Naches and upper Yakima, although absence of 
spawning in an entire MSA (e.g., Cowiche and Manastash creeks) would create an obvious gap.     

This metric applies to bull trout in two different ways. There are locations, such as Ahtanum Creek 
and the American River, where gaps have developed within a population. Based on guidance 
supplied by USFWS in their Bull Trout Recovery Plan, recovery planners also applied this metric to 
gaps between bull trout populations, which are similar in geographic extent to steelhead MSAs, and 
considered physical obstructions to be similar to gaps. Reservoir inundation can also decrease gaps 
between populations in different reservoir tributaries, as is thought to have occurred in Rimrock 
Lake. 
Distribution of populations across habitat types  

The ICTRT Preliminary Guidelines stated that this factor was still under development. After 
consultation with the TRT, recovery planners were directed to examine the current and historic range 
of the species, the relative distribution of the species in tributaries and the mainstem, historic flow 
regimes, or loss of access to unique habitats or eco-regions. Recovery planners analyzed these 
factors using information on species distribution in the Subbasin Plan, input from local technical 
committees, and various data sources such as topographic maps and thermographs of the river 
system. For bull trout, this metric ranked high as a factor potentially contributing to extinction, as all 
populations (with the exception of Indian Creek) have currently lost access to at least one, and in 
some cases two eco-regions within the entire range of their life histories. 
Major life history strategies 

Life history pathways can be described in several ways such as: 

• Spawning migration and spawning timing variability. 
• Juvenile pathways such as the duration and location of rearing in the tributaries or 

mainstem. 
• Major life history strategies. 

o Anadromous – Spawning in freshwater and maturing in salt water. 
o Resident– Spawning and rearing in a local area. 
o Fluvial – Spawning in tributaries, maturation in larger rivers. 
o Adfluvial – Spawning in tributaries, maturation in lakes or reservoirs. 
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For steelhead, some data exist for historic life histories in the Yakima subbasin. Much of this 
information was used to formulate the historic life history trajectories in the EDT model. For bull 
trout, direct evidence of life histories is available from historic catch and presence records in the 
basin. Indirect but strong evidence of historic life histories is available by comparison of the historic 
habitat conditions in the subbasin with similar existing habitat conditions and resulting life histories 
in other basins, as well as genetic work performed on the Yakima bull trout populations by Reiss 
(2003). 
Phenotypic variation  

Phenotype refers to a large variety of measurable or numerically definable characteristics of the 
population. Such characteristics can include: 

• Age – age at sexual maturity, age at migration, average age of a population. 
• Size – body length, body weight, difference in sizes between sexes.  
• Fecundity – number of sperm/eggs produced, size of eggs produced. 
• Timing – means and variability of spawning date, migration dates for juveniles and adults.  

Data on Yakima subbasin steelhead are summarized in the Subbasin Plan and later in this section. 
There is not enough information to detect trends in any biological parameter besides abundance, 
especially at the level of individual populations. The Yakima Klickitat Fisheries Project (YKFP) is 
in the process of developing a Steelhead Master Plan for the Yakima subbasin, which will outline the 
research needs and management goals for steelhead populations. Monitoring phenotypic change will 
be a major component of the steelhead program and its master plan.  

Very few records relating to historic phenotypic characteristics exist for most bull trout populations 
in the Yakima subbasin. This factor was not used in characterization of bull trout populations. To a 
large degree, changes in phenotypic characteristics would have a strong relationship to life history 
strategies (resident fish are smaller than adfluvial fish at maturity) for bull trout and are reflected in 
that factor. 
Genetic variation  

As environmental conditions change over time, populations respond to this environmental variation. 
Adaptive changes to environmental conditions are stored in the “gene pool” within the population. 
The diversity and distribution of the genetic material in a population determines many of the 
phenotypic characteristics described above, as well as underpinning the fitness of the population to 
the environment, and ultimately productivity or growth rate. Loss of genes within a population may 
reduce fitness and increase the risk of extinction over time. Changes in the distribution of genes may 
affect age structure, growth rate, life history diversity or expression of other traits (i.e., resistance to 
high temperatures or disease) that have allowed the population to persist in a given environment or 
continue to exhibit a given life history. Small populations may undergo inbreeding depression, 
which lowers productivity/fecundity as a result of increase expression of traits (i.e., albinism, 
blindness) that were formerly rare in the population. Change in the number, distribution, or type of 
genes in a population as a result of breeding with non-local or distantly related populations may also 
lead to outbreeding depression, which usually takes the form of abnormal embryo development, 
decreasing survival at this life stage. Finally, introduction of non-local genetic material into a 
population can directly reduce adaptability of a population by substitution of locally adaptive traits 
for traits that are not adapted to local conditions (i.e., resistance to diseases that do not occur 
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locally), or expression of traits that are maladapted to the environment (i.e., fry emergence before 
food is available for fry). 

Several studies of steelhead genetics and genetic population structure are available (Loxterman and 
Young 2003; Phelps et al. 2000). Reiss (2003) provides the most comprehensive study of Yakima 
subbasin bull trout genetic and population structure available at the time of this writing. 
Change in natural process and impacts 

This factor is centered on selective effects, or conditions within the watershed that have caused shifts 
(loss, reduction, or change in variation) in phenotypic, genetic, life history, or other population 
characteristics of the population as a whole. Of specific interest in this factor are selection effects 
that are the result of human activity such as harvest, hatcheries, change in migration timing due to 
changes in the environment, etc. These selective effects must occur over a long enough time period 
that the actual distribution and variation of traits within a population have changed, not simply 
decreased abundance and productivity. Such selective changes have an effect on the evolutionary 
potential of a population as well as its phenotypic and genotypic characteristics. If a trait has been 
lost, planners might not be able to reasonably conclude that restoring conditions that existed 
historically would actually result in recovery or population response. This factor is the most difficult 
of the factors and metrics provided in the Preliminary Guidelines to assess. While the document 
provides guidance on a “scoring system” for these effects, the individual score applied to each 
potential selection effect is left to the reasonableness of recovery planners for each population. 
Evaluation of the selective effects on each population is a highly subjective exercise.  
Factors eliminated or modified from the ICTRT Preliminary Guidelines 

Two additional factors in the Preliminary Guidelines focused on the risk of hatchery management on 
steelhead populations. The first factor, Spawner Composition, evaluated the effect of local-origin 
hatchery spawners on naturally producing populations. The current absence of traditional hatchery 
programs for either bull trout or steelhead led planners to eliminate this factor as a risk for either 
species. Other genetic metrics indicate the effect of past hatchery programs on the current genetic 
structure of steelhead in the Yakima subbasin and apply best to hatcheries that used both local- and 
non-local-origin stocks. 

The other factor, “spawner composition, non-local origin hatchery strays with similar spawn timing” 
was designed to evaluate the risk of non-local genetic introgression from hatchery strays. Based on 
counts at Prosser Dam shown in Table 2.1, approximately 1.5% of the steelhead that return to the 
Yakima Basin are hatchery steelhead. Recovery planners are unaware of any existing data to 
characterize the contribution of these non-local spawners to individual populations or the Major 
Population Grouping in the Yakima subbasin as a whole. The low proportion of these non-local 
spawners would rank as a “low” risk of extinction in the ICTRT Preliminary Guidelines, if spawn 
timing for hatchery and wild stocks were similar.  

While there are no hatchery programs for bull trout within the subbasin, genetic introgression of 
brook trout into bull trout populations is a serious concern. For bull trout, this factor was modified to 
“proportion of spawners that are brook trout.” The degree of ongoing brook trout introgression is 
currently unknown, but both first and second generation bull trout X brook trout crosses have been 
observed in the basin. Some critically low abundance populations, such as the North Fork Tieton, 
appear to be severely compromised by introgression of brook trout genes into the population. The 
extent of brook trout introgression, along with a better understanding of brook trout distribution and 
abundance, are considered research needs. 
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In evaluation of the VSP parameters for each population, assigning limiting factors related to those 
parameters, and actions to address the limiting factors, there is a strong relationship between this 
plan and the Yakima Subbasin Plan. In order to maintain this recovery plan document at a 
reasonable length, the vast majority of the assessment in the subbasin plan is omitted, and readers are 
encouraged to refer to that document for more information regarding assessment units within the 
subbasin, and the factors that limit productivity and abundance. In addition, readers are encouraged 
to review the Bull Trout Draft Recovery Plan (USFWS 2002), especially Chapter 1, “Strategy for 
Recovery” and Chapter 21, “Middle Columbia Recovery Unit,” for additional information on overall 
bull trout recovery actions across the Columbia Basin, and the relationship of the Yakima subbasin 
population to the larger Distinct Population Segment.  

The process for development of the limiting factors within the Subbasin Plan is of importance to 
readers of this document. In development of the Subbasin Plan, various sources such as the 
Watershed Plan, Yakima Watershed Limiting Factors Analysis, research studies including the 
analysis by Stanford and Snyder, and results of Ecosystem Diagnosis and Treatment (EDT) models 
were compared at similar geographic scales. High levels of confidence were assigned to limiting 
factors and causal mechanisms on which the sources agreed. Where there was disagreement among 
sources on limiting factors and causal mechanisms, they were described as “key uncertainties” 
requiring further analysis. Information not covered by these sources, much of it related to bull trout, 
was also considered in developing limiting factors for the Subbasin Plan. 

Where several limiting factors with high degree of certainty were known within a given geographic 
area or population, and those limiting factors were considered in the EDT model, the EDT model 
was used for steelhead to determine the relative impact of a given limiting factor at various scales. A 
sample of this analysis for steelhead is included in Appendix E. Only the limiting factors from the 
Subbasin Plan that had a “high” degree of certainty are contained in this Recovery Plan.  

Several actions or limiting factors were not included in the Subbasin Plan, but arose from the VSP 
analysis contained in this document. Umtanum Creek, for example, deserves more emphasis for its 
potential contribution to Upper Yakima habitat diversity and connectivity than for its contribution to 
overall steelhead abundance, and is more prominent in the recovery context, which gives more 
weight to spatial structure and diversity factors. 

2.5 Population Characteristics and Life Histories 
2.5.1 Yakima subbasin steelhead  
This section describes Yakima subbasin steelhead based on recent studies. Population characteristics 
based on the VSP parameters are also discussed in this section, providing the reader with the 
necessary baseline information needed to understand the potential effects of the proposed recovery 
actions listed in Section 5.   

The portion of the Middle Columbia River Steelhead ESU within the Yakima subbasin includes four 
extant populations according to the ICBTRT (2005 [in draft]):  Satus Creek, Toppenish Creek, 
Naches River, and Upper Yakima River. Estimates of the size of the historical Yakima Subbasin 
steelhead run range from 20,800 (Kreeger and McNeil 1993) to 100,000 (Smoker 1956, cited in 
WDF/WDW 1992 Appendix 3). At the time of listing (1999), population sizes were substantially 
lower than historic levels. Trends in natural escapement in the Yakima River had been highly 
variable since the mid-late 1970s, ranging from abundances that indicate relatively healthy runs to 
those that are cause for concern (i.e., from 2,000 to 3,000 steelhead during peaks to approximately 
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500 fish during the low points). Populations in the Yakima River subbasin were at a small fraction of 
historical levels, with the majority of production believed to be coming from a single, largely 
unregulated tributary wholly within the Yakama Reservation (Satus Creek). Since 1999, adult 
steelhead counts have increased in the Yakima subbasin (Prosser Dam) from an average of 843 wild 
adults for the four populations preceding listing to an average of 2,805 wild adults for the four 
populations since listing (counts compiled from reports in ykfp.org/docs). Upstream dam, redd and 
smolt trap counts have also revealed a somewhat wider distribution of steelhead in the Yakima 
subbasin than was recognized in 1999.  

Adult steelhead are counted at Prosser Dam (rkm 74), which is downstream from all known 
spawning aggregations, and at Roza Dam, downstream from the area occupied by the Upper Yakima 
population. There are some data available to help apportion this run among Satus, Toppenish, 
Naches, and upper Yakima populations. The mean percentage over all three brood years of 105 
radio-tagged fish that spawned in Satus Creek, Toppenish Creek, the Naches River and the upper 
Yakima River from 1992 to 1995 (brood years 1990-1992) was 48.0%, 31.6%, 13.3% and 7.1%, 
respectively (Hockersmith et al. 1995). The mean sex ratio of returning adults over the 1990-1992 
brood years (the only dataset in which both sexes were accounted for) was 68.5% female and 31.5% 
male. 

Adult steelhead migration into the Yakima subbasin usually has two peaks in mid-autumn and late 
winter, and a lull in early winter coinciding with low water temperature and flow in the lower 
Yakima River (Berg and Fast 2001). Most adult steelhead returning to the Yakima River pause 
between Prosser and Sunnyside dams before moving upstream into tributary or mainstem spawning 
areas (Hockersmith et al. 1995). 

Steelhead spawn in different areas and at different times in the Yakima subbasin, although the 
current spatial distribution is significantly decreased from historic conditions. Spawning locations 
include intermittent streams, mainstems and side-channels of larger rivers, and perennial streams up 
to relatively steep gradients (Hockersmith et al. 1995; Pearsons et al. 1996).  

Based on radio-tagging (Hockersmith et al. 1995) and redd surveys, most spawning is completed 
between late January and mid-May. Figure 2.2 shows, by tributary, spawning dates for the 86 
Yakima River tributary spawners that were determined to have spawned in a specific location 
according to the Hockersmith study. In Satus Creek and its tributaries, the median spawning date 
was more than a month earlier than in any of the other tributaries, including the adjacent Toppenish 
Creek. 
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Figure 2.2.  Individual (diamond) and median (dash) dates for steelhead spawning initiation in the 
Yakima subbasin, 1990-1992  Adapted from Hockersmith et al. (1995).  

Out-migration of kelts from the upper subbasin may be especially hazardous because later spawning 
dates combine with increased travel distance as the river warms and flow declines. Steelhead kelts 
and smolts have been observed at the Chandler Juvenile Enumeration Facility (RM 47.1) into the 
middle of July, but water temperature approaches lethality by that time even in normal water years. 
Temperatures do not return to safe levels until early autumn (Berg and Fast 2001). 

Spawning ground surveys have been conducted in the Satus Creek watershed since 1998, in 
Toppenish Creek and its tributaries since 1999, in Ahtanum Creek since 2000, and in seven Naches 
River tributaries since 2004. Assuming the sex ratio of 68.5 females to 31.5 males cited above and 
1.2 females per redd (Freymond and Foley 1985)14, redd counts can be multiplied by 1.75 to 
estimate spawner abundance.  

                                                 
14 Source of 1.2 redds per female as reported in Freymond and Foley 1985.  Watson (1990) cites Thompson 
(1984) for 1.2 redds per female but there is no corresponding bibliographic entry.. 
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Except where noted in Table 2.1, redd surveys in Satus, Toppenish and Ahtanum Creek covered all 
reaches accessible to anadromous fish. In the Naches River system, the mainstem and Bumping 
River are both difficult to survey, but most other accessible waters were surveyed in 2004 and nearly 
all had multiple survey passes in 2005. Despite these efforts, extrapolated redd counts rarely 
approach the total adult count at Prosser Dam. Steelhead redds are often undercounted in tributaries 
because of the likelihood of high flow and turbid water during the spawning period, and mainstem 
spawning is much less likely to be observed. Radiotracking studies by Karp et al. (2003, 2005) 
indicated that more than a third of steelhead spawning in the upper Yakima River may be occurring 
in the mainstem. 

Despite the limitations of redd counts, Satus Creek spawning ground surveys provide the best 
opportunity to observe trends in abundance at the population level. In the 14 years with complete 
surveys, the average redd count was 203, the minimum was 76 in 1997, and the highest count was 
445 in 1988. This survey period encompasses a pronounced downward trend in the first three years, 
an apparent recovery in 2002 and 2003, but a 2004 count that was second lowest of all 14 years with 
complete surveys. These results are not strongly correlated with overall run size at Prosser Dam 
(Table 2.1). 
Table 2.1.  Adult Counts At Dams vs. Redd Counts, 1985 - 2004 

 Ladder Counts (July 1 to June 30) Redd Counts 
Year 

Ending 
Prosser 

Wild 
Prosser 

Hatchery 
Roza 
Wild 

Roza 
Hatchery Satus Toppenish Ahtanum

Naches 
Tribs 

1985 2191 0 6 0 * * * * 
1986 2230 0 3 0 * * * * 
1987 2424 41 0 0 * * * * 
1988 2601 239 0 0 445 * * * 
1989 1066 96 0 0 404 45 * * 
1990 727 87 0 0 289 26 * * 
1991 730 104 0 0 125 * * * 
1992 2012 251 107 9 * * * * 
1993 1104 80 15 0 73** * * * 
1994 540 14 28 0 114 * * * 
1995 838 87 22 1 85*** * * * 
1996 450 54 90 2 148 * * * 
1997 961 145 22 0 76 5** * * 
1998 948 165 51 0 190 13** * * 
1999 1018 52 14 0 130 78 * * 
2000 1571 40 14 0 169 185 11 * 
2001 3032 57 133 7 102 355 8 * 
2002 4491 34 236 2 240 111*** 13*** * 
2003 2190 45 128 6 319 161*** 16*** * 
2004 2739 16 211 2 93 56*** 12*** 94 
2005 3377 74 224 0 108 99 16 140 

*   No survey       
**  Partial survey        
*** Survey affected by poor redd 
visibility       

Juvenile steelhead use tributary and mainstem reaches throughout the Yakima subbasin as rearing 
habitat, until they begin to smolt and leave the basin. Juvenile emigration begins in November, 
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peaking between mid-April and May. Downstream passage of juvenile steelhead from all sources 
combined is estimated at Prosser Dam, based on a relationship, developed from recaptures of marked 
fish, between percentage diversion into Chandler Canal and percentage entrainment of juvenile 
steelhead. The Yakama Nation operates screw traps in Satus, Toppenish and Ahtanum creeks, but 
passage estimation at these locations is hampered by widely fluctuating flows and heavy debris loads 
during the out-migration period. However, Toppenish Creek steelhead have been PIT tagged since 
the 2001-02 out-migration season, giving an opportunity to estimate downstream survival and return 
rates of tag groups. PIT tagging at the Ahtanum Creek and Satus Creek traps began in the 2003-04 
season. 

Downstream survival rate of PIT-tagged juvenile steelhead to Prosser Dam can be estimated by 
dividing Prosser detections by Prosser entrainment rate on the date of each detection (using the 
aforementioned diversion-entrainment relationship), and also by using PIT tag detections at the 
McNary Dam juvenile bypass to calculate the Prosser entrainment rate. PIT tag detectors installed in 
McNary Dam ladders allow calculation of adult return rates. 

Results of tagging and survival rate calculations are shown in Table 2.2. PIT tag groups for the first 
two seasons were not aged, precluding return rate calculations on a brood year basis. 

The 2003-04 data in Table 2.2 appear to support the assumption that steelhead smolt survival rate to 
Prosser is related to travel distance. Fish from the Satus Creek trap, which is closest to Prosser Dam, 
survived best, while estimated survival rates from the Toppenish Creek and Ahtanum Creek traps 
were both lower, and much lower from Toppenish Creek in the drought year of 2005. Within 
Toppenish Creek, survival rates were lower for upstream releases, especially in the 2001-02 season. 
Releases began earlier at the upstream site, and when the upstream releases before February 1 were 
eliminated (italicized data), the upstream/downstream survival differences were less. 
Table 2.2  Survival Rates Of Tributary Steelhead, Yakima Subbasin    

Tagging Dates 
Est. Survival Rate to 

Prosser Dam (%) 

Season 
Inves-
tigator Stream Km

Km To 
Prosser Begin End 

Number 
Tagged 

Diversion-
Based 

Downstream-
Based** 

2001-02 YN Toppenish 48 102 12/5/01 5/23/02 929 18 31 
2001-02* YN Toppenish 48 102 2/1/02 5/23/02 306 30 57 
2001-02 USGS Toppenish 20 74 2/21/02 5/24/02 274 52 57 
2002-03 YN Toppenish 48 102 11/12/02 3/3/03 586 43 43 
2002-03 USGS Toppenish 20 74 3/30/03 5/19/03 225 63 56 
2003-04 YN Toppenish 48 102 12/10/03 5/5/04 467 47 47 
2003-04 YN Ahtanum 5 101 1/16/04 5/5/04 248 56 44 
2003-04 YN Satus 2 38 1/13/04 5/5/04 61 74 69 
2004-05 YN Toppenish 48 102 12/13/04 5/26/05 1149 14 16 
2004-05 YN Ahtanum 5 101 12/14/04 5/10/05 267 33 48 
2004-05 YN Satus 2 38 12/17/04 4/24/05 159 40 68* 
*February-May subset of 2001-02 YN results, for comparison with 2001-02 USGS results 
**using McNary, John Day and Bonneville detections 

A few (13) of the Toppenish Creek steelhead tagged upstream in 2001-02 and 2002-03 were 
recaptured at the downstream tagging site. The five recaptures that had first been tagged prior to 
March 1 were recaptured an average of 85 days later only 28 km downstream, and had tripled their 
average weight, indicating the potential significance of lower Toppenish Creek for pre-smolt rearing, 
despite substrate too fine for spawning and water temperatures that preclude summer use. 
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A series of PIT tag groups used for entrainment rate studies at Prosser Dam in the relatively high-
flow year of 1999 were used to estimate juvenile steelhead survival rate of 0.798 to McNary Dam by 
Williams et al. (2005). Subsequent years’ survival estimates to McNary Dam by the authors were 
lower (0.314 in 2002 and 0.394 in 2003), were likely derived from the 2001-02 and 2002-03 
Toppenish Creek releases described above, and thus had a point of origin well upstream from 
Prosser Dam. 

Steelhead tagged in Satus Creek in the 2003-04 and 2004-05 seasons arrived earlier at Prosser Dam 
than Toppenish Creek or Ahtanum Creek fish (Table 2.3). The dates shown in Table 2.3 do not 
necessarily represent overall juvenile run timing, but both the survival (Table 2.2) and travel time 
data suggest that the downstream location of Satus Creek in the Yakima subbasin is advantageous 
for out-migration under present conditions. 
Table 2.3.  Steelhead Travel Times From Tributary Tagging Locations To Prosser Dam 

Mean Dates 
Release Year Trap Location Release Prosser Travel Days 

2003-04 Toppenish 2/10/04 4/24/04 73 
2003-04 Ahtanum 4/8/04 5/8/04 30 
2003-04 Satus 3/25/04 4/20/04 27 
2004-05 Toppenish 3/12/05 4/25/05 43 
2004-05 Ahtanum 3/25/05 5/5/05 30 
2004-05 Satus 2/27/05 4/7/05 39 

Total age information is available from a 99-fish sample of adults collected from 1990 to 1992 at 
Prosser Dam (Tables 2.4 and 2.5). These fish were radio-tagged and tracked to determine where they 
spawned (Hockersmith et al. 1995). Age determination of summer-run steelhead generally does not 
account for the period of up to one year between return to freshwater and spawning. 
Table 2.4.  Sex-Specific Ocean Ages, Yakima Subbasin Summer Steelhead Collected At Prosser Dam, 
Brood Years 1990 – 1992 (All Stocks) 

Brood Year And Ages 

Fraction 
of Males 
That Are 
Age X 

Fraction 
of Females 
That Are 
Age X 

Fraction 
of All Fish 
That Are  
Age X Males 

Fraction 
of All Fish 
That Are  
Age X Females 

Fraction 
of All Fish 
That Are  
Age X 

1 year 66.7% 62.5% 18.2% 45.5% 63.6% 
2 years 16.7% 37.5% 4.5% 27.3% 31.8% 
3 years 16.7% 0.0% 4.5% 0.0% 4.5% 

1990  

Total 100.0% 100.0% 27.3% 72.7% 100.0% 
1 year 50.0% 30.0% 10.5% 23.7% 34.2% 
2 years 50.0% 63.3% 10.5% 50.0% 60.5% 
3 years 0.0% 6.7% 0.0% 5.3% 5.3% 

1991 

Total 100.0% 100.0% 21.1% 78.9% 100.0% 
1 year 74.4% 56.5% 26.9% 36.1% 63.0% 
2 years 23.1% 40.6% 8.3% 25.9% 34.3% 
3 years 2.6% 2.9% 0.9% 1.9% 2.8% 

1992 

Total 100.0% 100.0% 36.1% 63.9% 100.0% 
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Table 2.5.  Sex-Specific Total Ages, Yakima Subbasin Summer Steelhead Collected At Prosser Dam, 
Brood years 1990 – 1992 (All Stocks) 

Brood Year And Ages 

Fraction 
Of Males 
That Are 
Age X 

Fraction 
Of Females 
That Are 
Age X 

Fraction 
Of All Fish 
That Are  
Age X Males 

Fraction 
Of All Fish 
That Are  
Age X Females 

Fraction 
Of All Fish 
That Are  
Age X 

Total age 3 0.0% 6.3% 0.0% 4.5% 4.5% 
Total age 4 66.7% 56.3% 18.2% 40.9% 59.1% 
Total age 5 16.7% 37.5% 4.5% 27.3% 31.8% 
Total age 6 16.7% 0.0% 4.5% 0.0% 4.5% 
Total age 7 0.0% 0.0% 0.0% 0.0% 0.0% 

1990  

Total 100.0% 100.0% 27.3% 72.7% 100.0% 
Total age 3 25.0% 13.3% 5.3% 10.5% 15.8% 
Total age 4 25.0% 23.3% 5.3% 18.4% 23.7% 
Total age 5 50.0% 56.7% 10.5% 44.7% 55.3% 
Total age 6 0.0% 3.3% 0.0% 2.6% 2.6% 
Total age 7 0.0% 3.3% 0.0% 2.6% 2.6% 

1991  

Total 100.0% 100.0% 21.1% 78.9% 100.0% 
Total age 3 15.4% 7.2% 5.6% 4.6% 10.2% 
Total age 4 66.7% 63.8% 24.1% 40.7% 64.8% 
Total age 5 15.4% 26.1% 5.6% 16.7% 22.2% 
Total age 6 2.6% 2.9% 0.9% 1.9% 2.8% 
Total age 7 0.0% 0.0% 0.0% 0.0% 0.0% 

 
1992  

Total 100.0% 100.0% 36.1% 63.9% 100.0% 

The most striking observation from Tables 2.4 and 2.5 is the high percentage of females. Males in 
the sample also returned at slightly younger ages on average. Based on summary tables in 
Hockersmith et al. (1995), there was a very weak inverse correlation between freshwater age and 
saltwater age for the sample as a whole, i.e., younger smolts returned at slightly older average ocean 
age.  

Age distribution appeared to differ somewhat among populations. Seventy of the 99 known-age 
adults were tracked to spawning locations, which are grouped below in Table 2.6 according to 
population. In this sample, known-age Satus spawners had younger freshwater ages than the other 3 
groups, and younger saltwater ages than the Naches and Toppenish groups. The 5 Yakima River 
spawners were not confined to the upper Yakima; 3 of them spawned downstream from Roza Dam.  
Table 2.6  Spawning Locations Of Known-Age Steelhead 

Satus Spawners 
Naches 

Spawners 
Toppenish 
Spawners 

Yakima 
Spawners Total Aged Fish 

Total Age No. % No. % No. % No. % No. % 
1.1 3 7.9  0.0  0.0  0.0 5 5.1 
1.2 10 26.3 2 10.5  0.0 1 20.0 24 24.2 
1.3  0.0  0.0  0.0  0.0 1 1.0 
2.1 10 26.3 4 21.1 1 12.5 2 40.0 20 20.2 
2.2 15 39.5 11 57.9 6 75.0 2 40.0 45 45.5 
2.3  0.0 2 10.5 1 12.5  0.0 3 3.0 
4.1   0.0   0.0   0.0   0.0 1 1.0 

Totals 38 100 19 100 8 100 5 100 99 100 
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Steelhead smolt ages at Prosser Dam are shown in Figure 2.3 below, which is derived from a total of 
more than 9,000 age determinations from 1988 through 2004. Overall, 39% of the sample were age 
1, 58% were age 2 and 3% were age 3. 
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Figure 2.3.  Steelhead Smolt Ages At Prosser Dam 

Samples of juvenile steelhead trapped by the Yakama Nation in Satus, Toppenish, and Ahtanum 
creeks during the 2001-02 and 2003-04 out-migration seasons were also predominantly ages 1 and 2, 
with small percentages of age-3 fish in the 2001-02 Toppenish Creek sample and the 2003-04 Satus 
Creek sample. These scale samples were taken primarily to determine size ranges at age, and were 
not sufficiently representative of the out-migration to estimate overall age distribution. However, age 
1 appeared to be more prevalent than age 2 in Satus and Toppenish creeks. In each of the three 
creeks, size ranges of age classes heavily overlapped, partly because sampling took place through the 
spring months when juvenile steelhead are growing. Juvenile steelhead from Ahtanum Creek were 
substantially larger in each age class in both seasons. This higher growth rate may be related to 
lower rearing density and more favorable discharge and temperature for growth in late summer. 

In summary, adult counts at Prosser Dam show that steelhead populations are greatly depressed from 
likely historic levels. Based on spawning ground counts and radio-tagging of upstream migrants, 
steelhead have persisted in greatest numbers in the two lowermost tributaries of the Yakima River. 
When out-migration data from the three lowermost tributaries are compared, out-migration is later 
with increasing upstream distance, and the survival rate of out-migrants is lower. Out-migration data 
are not available for the Naches and upper Yakima populations, but it is not unreasonable to 
conclude that greater migration distance takes an additional toll on migrants to and from these 
locations, depressing population abundance and productivity. The migration advantage of Satus 
Creek and Toppenish Creek steelhead is compounded by the fact that half or more smolt at age 1, 
avoiding the mortality risk of long freshwater residence. 
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2.5.2 Characterization of steelhead VSP parameters 
Satus Creek Steelhead 

Abundance and Productivity 
Redd counts in the Satus Creek watershed averaged 172 from 2001 through 2005 (Table 2.1). 
Undercounts were assumed for all populations, although survey conditions are more often favorable 
in the Satus Creek watershed than other portions of the subbasin where redd counts are relied on to 
estimate abundance. Applying the expansions and survival rates shown in Table 2.2 results in an 
estimate of 454 spawners in the Satus Creek population, producing an average of 471 spawners, a 
ratio of 1.04. This is the only population with an estimated spawner-to-spawner ratio of 1.0 or 
greater, but these abundance and productivity estimates fall short of the 5% extinction risk threshold 
(Figure 2.4).  The slope (lambda) of a line fitted to 4-year running mean spawner counts extrapolated 
from redd counts (Preliminary Guidelines paper; T. Cooney, personal comm. 2005) is negative 
(Figure 2.5), due mainly to an unexpectedly low redd count in 2004, despite favorable juvenile 
survival parameters compared to Toppenish and Ahtanum creeks (Table 2.2). This factor rates as a 
moderate level of risk for this population. 
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Figure 2.4.  Spawner Per Spawner Viability Curve For Four Yakima Subbasin Steelhead Populations. 
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Figure 2.5.  Lambda Viability Curve For The Satus Creek Steelhead Population. 

Spatial structure and diversity 
Number and arrangement of major spawning areas – This population essentially mirrors historic 
population distribution at this scale. With two major spawning areas (MSAs) in a non-linear 
configuration, this factor rates as a low level of risk for this population. 

Population range – There has been some reduction or loss in spawning habitat in the lower reaches 
of the Satus mainstem, and Shinando Creek has been blocked to adult passage by a culvert on US 97. 
However, the percentage loss is under 20% of the total habitat, and this factor rates as a low risk of 
extinction. 

Increase or decrease in gaps in spawning areas – The gap between the Dry Creek and Satus/Logy 
MSAs would be increased by any trend toward flashiness in the annual hydrograph. Observed 
changes in Satus Creek channel width and riparian composition since the first aerial photographs in 
1949 indicate such a trend. This factor rates as a moderate risk of extinction. 

Distribution across habitat types – Satus Creek steelhead spawn within the “Pleistocene Lake 
Basins” and “Yakima Folds” Level IV ecoregions 
(http://www.ecy.wa.gov/apps/watersheds/maps/state/level3_ecoregions.html). Natural falls upstream 
and a combination of low gradient, natural fine sediment and agricultural practices downstream, 
somewhat limit the range of habitat elevations. Natural flow conditions combined with upstream 
falls limit the accessible range of stream orders. Steelhead nevertheless use a fairly wide range of 
hydrologic regimes, locations within the drainage network, and stream widths within the watershed. 
This factor ranks as a low risk of extinction.  

Major life history patterns – Residency does not appear to be a life history option for O. mykiss in 
the Satus Creek watershed. Harsh summer rearing conditions have been present throughout the 

http://www.ecy.wa.gov/apps/watersheds/maps/state/level3_ecoregions.html
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Holocene in much of the Satus Creek watershed. Portions of most tributaries normally went dry in 
summer, although the geology of the Logy Creek subwatershed is conducive to stable base flow. 
Upper tributaries are inaccessible due to falls, further limiting the residency option. Summer and 
early fall temperature and water quality delay adult entry of all four populations into the lower 
Yakima River past the normal entry date for summer steelhead. The implications of this delay are 
unclear, but could include higher mortality or straying rate of earlier migrants. This factor rates as a 
low risk of extinction. 

Phenotypic characteristics – Currently, life histories of Satus Creek steelhead are geared toward 
rapid out-migration at an early age. Climatic or man-caused factors that accentuate peak flows or 
decrease base flows, coupled with degradation of the reach of Satus Creek within the Wapato 
Irrigation Project, may further limit the possible variations in freshwater life history. Loss of 
mainstem habitats described above may have reduced the proportion of juveniles that reared for 
more extensive periods in the mainstem. This factor rates as a low risk of extinction. 

Genetic variation – No change has been detected in the genetic structure of the Satus Creek 
population, although the first genetic samples were collected in 1989. This factor rates as a very low 
risk of extinction. 

Change in natural processes and impacts – The major “selective” change acting on the Satus 
steelhead population is a shortened out-migration window and a shift in the adult in-migration 
timing, both due to elevated temperatures in the lower river. The loss of lower Satus/mainstem 
habitat can also be expected to have a minor change in population characteristics. This factor is rated 
as a moderate risk of extinction. 

Final population-level risk rating – If abundance and productivity risks are greater than 5%, a 
population is not considered viable, regardless of spatial structure and diversity risks (ICTRT, 2005). 
Therefore, the Satus Creek steelhead population would not be considered viable  

Toppenish Creek Steelhead 
Abundance and productivity  

Redd counts in the Toppenish Creek watershed averaged 156 from 2001 through 2005 (Table 2.1). 
Significant undercounting was assumed for this population because of frequent inaccessibility or low 
visibility of redds. Applying the expansions and survival rates from Toppenish Creek shown in 
Table 2.2 results in an estimate of 549 spawners in the Toppenish Creek population, producing an 
average of 332 spawners, a ratio of 0.60. These abundance and productivity estimates fall far short 
of the 5% extinction risk threshold (Figure 2.4). The productivity estimate is lower than that of the 
Satus Creek population because fewer Toppenish Creek steelhead survive the migration downstream 
from Prosser Dam.  

Spatial structure and diversity 
Number and arrangement of major spawning areas – This population mirrors the historic population 
distribution at this scale, with the exception of spawning, which now occurs in Marion Drain, an 
artificial channel system with high groundwater input and irrigation return flows. With only two 
MSAs, this factor rates as a low level of risk for this population. 

Population range – Since listing of the ESU in 1999, problems with adult passage, juvenile 
entrainment and instream flow have been addressed in part through several restoration projects and 
flow regulation in the agricultural portion of the Toppenish Creek watershed. However, seepage 
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losses (which may be partly of human origin) combine in dry years with agricultural diversions to 
restrict passage to and from the most important spawning and rearing areas. Summer rearing is also 
precluded in lower Toppenish and Simcoe creeks. Eggs and fry in Marion and Harrah drains, a new 
spawning area, are unlikely to survive due to poor habitat and to irrigation spills during the 
emergence period. The percentage loss may exceed 20% of the total habitat, and this factor rates as a 
low to moderate risk of extinction.15 

Distribution across habitat types – Steelhead currently spawn in all accessible habitats in the upper 
Toppenish Creek watershed, primarily within the “Yakima Folds” and “Yakima Plateau & Slopes” 
ecoregions. Spawning in the long reach of Toppenish Creek lying within the “Pleistocene Lake 
Basins” ecoregion is likely to have been limited by low gradient and fine sediment since the 
Missoula Floods (Bretz 1969) or earlier. At present, irrigation diversions and returns and degraded 
riparian/floodplain conditions also make lower Toppenish Creek inhospitable to juveniles from late 
spring to early fall. The hydrographs of Marion and Harrah drains are the reverse of Toppenish 
Creek, but water quality and habitat conditions negate any potential value of high summer flow. This 
factor ranks as a moderate risk of extinction.  

Major life history patterns – Residency is a more viable option in the upper Toppenish Creek 
watershed, where headwater accessibility is less sharply truncated than in the Satus Creek watershed. 
There is no indication of change in the small resident population. Alteration of habitat in Lower 
Toppenish Creek and its relationship with the Yakima mainstem has likely resulted in loss of 
juvenile rearing space, changing juvenile spatial structure and age at migration. Juvenile trapping 
results suggest that refugia and rearing habitat in the lower creek may be critical to survival of 
juveniles displaced from upstream reaches by winter floods. Summer and early fall temperatures and 
water quality delay adult entry of all four populations into the lower Yakima River past the normal 
entry date for summer steelhead. The implications of this delay are unclear, but may include higher 
mortality or straying rates of earlier migrants. This factor rates as a moderate risk of extinction. 

Phenotypic characteristics – Reduced flow on the mainstem alluvial fan and in other portions of the 
basin have likely changed spawning migration timing earlier in the year. Loss of lower Toppenish 
and mainstem habitats described above may have reduced the proportion of juveniles that reared for 
more extensive periods in the mainstem. This factor rates as a moderate risk of extinction. 

Genetic variation – Work by Loxterman and Young (2003) indicate lower levels of heterozygosity in 
this population compared to the Satus Creek population. These lower levels could be the result of 
natural and manmade blockages of adult and juvenile migration, or might reflect a naturally lower 
level of heterozygosity in this population. There has been no known genetic introgression into this 
population as a result of historic stocking of non-indigenous populations of O. mykiss. This factor 
rates as a low risk of extinction. 

Change in natural processes and impacts – The major “selective” change acting on the Toppenish 
steelhead population is a shortened out-migration window, and a shift in the adult in-migration 
timing, both due to elevated temperatures in the lower river. The loss of large areas of historically 

                                                 

15 This ranking carries high uncertainty, because the Preliminary Guidelines did not address specifically the 
risks associated with spawning aggregates that develop in artificial habitats. More study is needed to 
understand the risk. 
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suitable rearing habitats in lower Toppenish/mainstem habitat can also be expected to result in a 
change in population characteristics. This factor is rated as a moderate risk of extinction. 

Final population-level risk rating – If abundance and productivity risks are greater than 5%, a 
population is not considered viable, regardless of spatial structure and diversity risks (ICTRT, 2005). 
Therefore, the Toppenish Creek steelhead population would not be considered viable  

Naches River Steelhead 
Abundance and Productivity 

Redd counts in Naches River tributaries began in 2004, with a count of 94 redds in 9 tributaries 
(Table 2.1). Significant undercounting was assumed, with no mainstem counts and single surveys in 
several tributaries. Coverage increased somewhat in 2005, with a count of 140 redds, although many 
redds were believed to have been missed, especially in the mainstem and Bumping River. There 
have been no PIT tagging studies with this population, but applying the expansions to 2004 
abundance data results in an estimate of 412 spawners in the Naches River population, producing an 
average of 237 spawners and a spawner to spawner ratio of 0.58. These abundance and productivity 
estimates fall far short of the 5% extinction risk threshold (Figure 2.4), but this is based on very little 
empirical information. This factor is rated as a high risk. 

Spatial structure and diversity 
Number and arrangement of major spawning areas – Based on the ICTRT Major Spawning Area 
maps, 6 of the 7 MSAs remain occupied by spawning aggregations of steelhead. The unoccupied 
MSA is the upper Tieton River. Cowiche Creek is currently occupied at very low abundance in the 
accessible portions of that watershed, but the majority and highest quality habitats are not currently 
occupied. Minor spawning areas in the lower Tieton (Oak Creek), mainstem Naches upstream from 
the Tieton confluence and Nile Creek are occupied as well. Based on the ICTRT metrics (four or 
more MSAs in a non-linear configuration separated by more than two confluences), this factor rates 
as a very low risk. 

Population range – About 63% of historic spawning habitat as mapped in the Subbasin Plan is 
currently occupied. The major difference between the ICTRT and maps in the Subbasin Plan is that 
large areas of the mainstem Naches are shown in the Subbasin Plan as suitable for spawning. The 
American River is not shown as steelhead habitat in the Subbasin Plan because steelhead were not 
found in the American River until 2005, and the Subbasin plan map shows generally smaller ranges 
in NF Cowiche, Ahtanum Creek, and the Little Naches basins. Recent (2005) information documents 
the presence of at least four steelhead redds in the American River, warranting further surveys for 
steelhead in this drainage. If the mainstem is excluded, about 80% of the historic habitat is occupied. 
Based on the current distribution of steelhead, this factor rates as a low to moderate risk.  

Increase or decrease in gaps in spawning areas – Based on currently available data, development of 
gaps is believed to be limited in the population range. A lack of data on this population may bias this 
metric toward underestimating gaps in the spawning distribution. This factor rates as a very low risk, 
but requires more study, especially in the Naches mainstem. 

Distribution across habitat types –Steelhead currently occupy four Level IV ecoregions, and could 
have utilized two more to a minor extent prior to storage dam construction, which blocked several 
major mid- and high-elevation tributaries. Steelhead continue to spawn in several undammed 
tributaries of the Naches River at elevations similar to the habitats blocked by Bumping and Tieton 
dams.   
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The mainstem Naches and possibly the mainstem Yakima in the Union Gap reach represent the 
current lower extent of spawning habitat. The lower extent of summer rearing habitat for this 
population has been markedly reduced, as rearing could have occurred into the Wapato Reach of the 
Yakima River downstream to or including the confluence with lower Toppenish Creek. With 
substantial change in occupancy of two out of four historical ecoregions, this factor ranks as a 
moderate risk of extinction to this population.  

Major life history patterns – Based on limited historic data, there has been a reduction in older age 
juveniles in this population, reflecting a reduction in mainstem rearing habitats (WDFW historic 
files). Historically, the Tieton MSA may have contained unique life histories because of its position 
in the watershed, large size, and migratory condition within the long, confined channel of the lower 
Tieton. Loss of this MSA likely resulted in the loss of life history diversity. This factor rates as a 
moderate risk. 

Phenotypic characteristics – Loss of longer-rearing juveniles would also result in phenotypic change 
to the age structure of the population. The major change is the change in migration timing associated 
with all steelhead populations. The effects of flow modification on out-migration timing in the 
Naches population are similar to those for the Upper Yakima. While the upper portion of the 
watershed has substantially normative16 flow conditions (with the exception of the Bumping River) 
from the Naches/Tieton confluence downstream, flows during the out-migration period have been 
significantly reduced. This factor rates as a moderate risk. 

Genetic variation – At least two studies (Loxterman and Young 2003; Phelps et al. 2000) indicate 
some genetic introgression into this population from planted resident (Goldendale) rainbow, and 
Skamania steelhead. Limited facilities or opportunities for sampling of adults and juveniles have 
limited the genetic studies and data available for this population. The study by Loxterman and 
Young (2003) also indicates a high degree of uniqueness in the Ahtanum MSA compared to other 
populations in the subbasin. This population has been at very low abundance for a number of 
generations, and these results may reflect genetic drift, but more study is needed. Genetic 
introgression, high uniqueness of the Ahtanum population, combined with the loss of one (the upper 
Tieton) of seven MSAs results in this factor rating as a high risk of extinction for this population.  

Hatchery influences – These metrics are designed to examine risks associated with ongoing hatchery 
programs where genetic data show no genetic change or genetic data are unavailable. The stocking 
of non-indigenous hatchery fish, or supplementation of the population with juveniles from within the 
basin has not occurred since the late 1980s. Based on current practices, this factor rates as a very low 
risk. 

Change in natural processes and impacts – A major “selective” change acting on the Naches 
steelhead population is a reduction in the out-migration window, and a shift in the adult in-migration 
timing, both due to elevated temperatures in the lower river. This population is also affected by a 
reduction in flows in the early migration season. The long distance the fish must travel to reach the 
lower river combined with slower rates of migration may make this population especially susceptible 

                                                 
16 “Normative flow” in this document is derived from the “normative river” concept explained as follows in 
Williams et al. (1996):  “The Normative River is defined in terms of the norms or standards that describe a set 
of conditions for a fully functional river ecosystem and are based on modern ecological science and measures.  
The pre-development river, which is poorly understood or described, is not attainable due to irreversible 
ecological changes, such as large-scale habitat changes and species introductions.” 
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to reduced habitat quality in the lower river. The flip-flop flow characteristics in the lower Naches 
mainstem (see Section 3.4.5), combined with confinement of the river channel, has reduced rearing 
habitat availability and survival, selecting for rearing in tributaries as opposed to the more 
historically productive and extensive habitats in the mainstem. Steelhead that spawn in Ahtanum 
Creek have had similar reductions in habitat availability in the mainstem by similar causes, 
combined with poor passage conditions in the mainstem and reduction in available rearing habitat in 
the watershed as well. This factor rates as a high risk. 

Final population-level risk rating – If abundance and productivity risks are greater than 5%, a 
population is not considered viable, regardless of spatial structure and diversity risks (ICTRT, 2005). 
Therefore, the Naches River steelhead population would not be considered viable  

Upper Yakima River Steelhead 
Abundance and productivity 

Wild adult steelhead passage over Roza Dam averaged 144 from 2000 through 2004, with a rapid 
increase in 2001 and 2002 and fluctuating counts in 2003 and 2004 (Table 2.1). There have been no 
PIT tagging studies with this population, but applying juvenile survival and adult return rates similar 
to those for Toppenish Creek (Table 2.2) results in an average of 83 returning spawners and a ratio 
of 0.58. These abundance and productivity estimates fall far short of the 5% extinction risk threshold 
(Figure 2.6).  

The trend in counts at Roza Dam since 1985 is positive (Table 2.1). The slope (lambda) of a line 
fitted to 4-year running mean counts (Preliminary Guidelines paper; T. Cooney, personal comm. 
2005) is 1.51. One possible explanation for the discrepancy in estimated productivity between the 
two methods is that recent counts at Roza Dam are mostly the result of straying as the subbasin run 
size has increased. Nevertheless, neither method produces an abundance/productivity plot even close 
to the 5% extinction risk threshold (Figures 2.4 and 2.6). 
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Figure 2.6.  Lambda Viability Curve For The Upper Yakima River Steelhead Population. 

 

Karp et al. (2003) radiotagged and successfully tracked 85 wild and 11 hatchery adult steelhead 
(hatchery source unknown) from Roza Dam during the 2002-03 season. Thirty-four were presumed 
to have spawned in the Yakima River and two in the lower Naches River. The remaining fish 
spawned in the Teanaway drainage (24), Swauk Creek (9), and three other upper Yakima tributaries 
(5). The same investigators (2005) tracked 98 wild steelhead from Roza Dam during the 2003-04 
season. Mainstem (40) and Teanaway drainage (38) spawners again predominated, with the 
remainder spawning in Swauk Creek (9), Taneum Creek (7) and three other upper Yakima 
tributaries (3). 

Abundance of the resident life history form in the historic range of this population is high, 
numbering approximately 40,000 adults and sub-adults; productivity of the resident population is 
relatively low (Pearsons et al. 2004). There have been observations of interbreeding between the two 
life-history forms at several locations in the field. Competitive effects between resident O. mykiss 
and juvenile steelhead are assumed to be severe based on the relative amount of biomass present in 
the two life-history forms. Current flow management in the Yakima mainstem may favor resident 
life histories as a result of increased flow and decreased temperature regimes compared to historic 
conditions. This factor is rated as a high risk of extinction for this population. 

Spatial structure and diversity 

Number and arrangement of major spawning areas – Based on the ICTRT Major Spawning Area 
maps, only 3 of 11 MSAs are currently occupied. There is some uncertainty regarding the upper 
range of steelhead distribution in the Upper Yakima. Temperature conditions in the Cle Elum River 
are within the temperature ranges for steelhead, but streams above Kachess and Keechelus reservoirs 
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may not have been suitable habitats. At the lower end of the distribution, Selah Creek and two other 
unnamed tributaries are shown as suitable habitat in the ICTRT maps, but certainly these streams are 
unsuitable for spawning since they drain areas of extremely low rainfall and are ephemeral. 
Lmumma (shown as Squaw Creek) may provide limited spawning and incubation habitat because of 
very low stream flows, but it may provide rearing habitat for juvenile steelhead. Even with these 
uncertainties and corrections to the ICTRT map, this factor rates as a high risk of extinction for this 
population. 

Population range – About 24% of historic spawning habitat as mapped in the Subbasin Plan is 
currently occupied. The major difference between the ICTRT generated maps and the Subbasin Plan 
maps is that large areas of the mainstem Yakima are shown as suitable for spawning in the Subbasin 
Plan, but are not shown in ICTRT maps. If the mainstem is excluded, about 40% of the historic 
habitat is occupied based on the Subbasin Plan maps. Even with the uncertainties associated with 
historic spawning range, this factor rates as a high risk of extinction for this population. 

Increase or decrease in gaps in spawning areas – Gaps between spawning aggregations have 
increased significantly across all current spawning areas. The increase in gaps makes this factor rate 
as a high risk of extinction.  

Distribution across habitat types –As in the Naches drainage, steelhead utilize four Level IV 
ecoregions in the Upper Yakima, and would have made significant use of a fifth ecoregion prior to 
storage dam construction. Some higher-elevation habitats remain accessible, but storage dams have 
blocked a higher percentage of habitat in the upper Yakima than in the Naches. The lowest-elevation 
tributary, which has the highest water temperatures and smallest influence from snowmelt runoff, is 
Umtanum Creek. The creek still supports low numbers of steelhead spawners, but entry into 
Umtanum can be problematic during low water years. Although a large proportion of steelhead 
appear to be spawning in the mainstem down to Roza Dam, and a few below the dam (Karp et al., 
2003, 2005), juvenile steelhead have reduced access to rearing habitats in the mainstem because of 
changes in flow and confinement of the Upper Yakima, confinement of the mainstem and loss of 
side channel habitats in the Selah and Union Gap reaches, and loss of side channels and increased 
temperatures in historically available habitats downstream. Blockage of spawning upstream from 
storage dams, and loss of access to rearing habitats both in middle reaches and downstream, makes 
this factor rank as a high risk of extinction to this population.  

Major life history patterns – The reduction in the anadromous life history and increase in resident 
life history make this factor rate as a high risk of extinction for this population. 

Phenotypic characteristics – The change in body length, weight, age at sexual maturity, and 
fecundity associated with the reduction of the anadromous life history make this factor rate as a high 
risk for extinction of this population.  

Genetic variation – Several studies (Loxterman and Young 2003, Phelps et al. 2000) indicate 
significant genetic introgression into this population from planted resident (Goldendale) rainbow, 
mixed Columbia stock steelhead, and Skamania steelhead. Possibly related is and increase in 
heterozygosity compared to other populations in the subbasin. A significant proportion of these data 
is the result of sampling of resident fish in the Upper Yakima, but introgression of non-indigenous 
steelhead genes into the resident population, and observation of interbreeding between the two life 
histories make it highly probable that genetic introgression has also occurred into that portion of the 
population that still exhibits anadromy. This factor rates as a high risk of extinction for this 
population. 
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Hatchery influences – The stocking of non-indigenous hatchery fish, or supplementation of the 
population with juveniles from within the basin has not occurred since the late 1980s. This factor 
rates as a very low risk of extinction for this population. 

Change in natural processes and impacts – A major “selective” change acting on the Upper Yakima 
steelhead population is a reduction in the out-migration window, and a shift in the adult in-migration 
timing, both due to elevated temperatures in the lower river, similar to the other populations in the 
basin. In addition, this population is affected by a reduction in flows in the early migration season, 
and further delayed by out-migration conditions at Roza Dam. The long distance that must be 
traveled to get to the lower river combined with slower rates of migration may make this population 
especially susceptible to reduced habitat quality in the lower river. In addition, the current flow 
regime, historic passage impediments at Roza Dam, and introduction on non-indigenous stocks have 
had major selective effects on migration timing, life-history diversity, and interspecific competition. 
This factor is rated as a high risk of extinction. 

Final population-level risk rating – If abundance and productivity risks are greater than 5%, a 
population is not considered viable, regardless of spatial structure and diversity risks (ICTRT, 2005). 
Therefore, the Upper Yakima River steelhead population would not be considered viable  

2.5.3 Yakima subbasin bull trout  
In the final listing rule (63 FR 31647), the U.S. Fish and Wildlife Service identified eight bull trout 
populations in the Yakima River basin (U.S. Fish and Wildlife Service (USFWS) 1998). These 
populations included Ahtanum Creek, Naches River, Rimrock Lake, Bumping Lake, North Fork 
Teanaway River, Cle Elum Lake, Kachess Lake, and Keechelus Lake. At the time of listing (June 
1998), only the Rimrock Lake populations were considered stable. The remaining populations were 
classified as depressed and declining. The population status for the Naches River population was 
classified as unknown. With the exceptions of the Rimrock Lake and Naches River, the remaining 
subpopulations were considered to be at risk of extirpation. Bull trout were believed to have been 
extirpated from Satus Creek and Nile Creek. 

In its draft recovery plan, the USFWS (2002) identified 13 “local” populations within a single core 
area encompassing the Yakima subbasin17:  the mainstem Yakima River (Keechelus to Easton 
Reach); Ahtanum Creek (North, South, and Middle forks); Naches River tributaries (American 
River, Rattlesnake Creek, and Crow Creek); Rimrock Lake tributaries (South Fork Tieton River and 
Indian Creek); Bumping Lake (Deep Creek); North Fork Teanaway River; Kachess Lake tributaries 
(Box Canyon Creek and the upper Kachess River); Keechelus Lake (Gold Creek); and the Upper Cle 
Elum River. Since 2002, two new populations have been added based on presence/absence surveys, 
the North Fork Tieton River and Bumping River upstream from Bumping Lake. In addition, The 
USFWS has established a recovery abundance goal for Taneum Creek (Upper Yakima), even though 
this population does not currently exist. This drainage has a relatively large area of suitable but 
unoccupied habitat. As a result, this Recovery Plan addresses 16local populations of bull trout within 
the Yakima Core Area. These populations are shown in Map 2. (See attached maps) 

There are no estimates of the historical abundance or productivity of bull trout in the Yakima Core 
Area, but it is reasonable to assume that bull trout historically maintained stable trends over time. 

                                                 
17 This area is the same as the Middle Columbia Recovery Unit, which is one of 22 recovery units designated 
for bull trout in the Columbia River Distinct Population Segment.   
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Population spatial structure and diversity are not documented, but historically the Yakima subbasin 
consisted of an interconnected system of lentic (still water) and lotic (flowing water) environments 
through which bull trout freely moved. Fluvial bull trout in the Middle Columbia Recovery Unit may 
have migrated seasonally from spawning tributaries downstream into the lower Yakima and 
Columbia rivers to overwinter and feed. In sum, the current spawning distribution of bull trout is 
likely similar to the historic spawning distribution, with the possible exception of Taneum Creek and 
other tributaries that could have supported small populations of bull trout.  Within each population’s 
spawning range the proportion of range which is currently occupied is based on estimates of habitat 
suitability, which are in turn based on existing habitat conditions where fish are found spawning.  It 
is possible that historically there were additional spawning habitat types which are currently 
unknown and unaccounted for in this assessment.  The distribution of bull trout within the watershed 
as a whole throughout their life history is significantly different. Bull trout have been isolated above 
storage dams, migratory and maturation habitat has been reduced or eliminated by changes in basin 
hydrology, migratory blockages and reduction in the abundance of prey species, or competition and 
interbreeding with non-native brook trout. Bull trout no longer have access to the full range of 
migratory habitat, or have no prey species in areas of the basin which they formerly ocuupied to 
during feeding and maturation. 

Estimating VSP parameters for bull trout is somewhat different than for steelhead, because there are 
differences in life histories and genetic risks between the two species, and USFWS recovery 
planning guidance considers only population abundance, with no defined means of assessing 
population productivity. For example, bull trout abundance is based entirely on numbers of redds, 
and spawners are not directly censused. Number of spawners is estimated based on an assumed 
average of two spawners per redd. Table 2.7 shows redd counts for known populations within the 
subbasin. Over the last 5 years (since 1999) the data are more reliable because of relatively stable 
spawning index area over this period of time. 

Because of a lack of specific information, diversity is expressed in terms of general life-history 
characteristics of bull trout (resident, fluvial, and adfluvial) within the subbasin. It is believed that all 
life histories which were present historically are present within the Core Unit, but certain life 
histories (fluvial foraging and maturation) are much reduced in extent. Unfortunately, the life history 
(and in some locations the scarcity) of BT make impossible to collect the same “rigorous” 
parameters used to evaluate ST status. Although these parameters are less rigorous than the 
parameters used to estimate status of steelhead, they provide relative indices of abundance, 
productivity, spatial distribution and diversity. What follows is a description of these characteristics 
for each local population within the Yakima Core Area.  

2.5.4 Characterization of bull trout VSP parameters 
Gold Creek/Lake Keechelus Local Populations 
Abundance – The estimated average run size (only spawning adults are counted) for Gold Creek 
over the last 5 years is 38. This is a high risk factor.  

Proportion of historic range – Bull trout have access to, and currently use, all of the assumed historic 
spawning range in Gold Creek, although at very low densities. Use of this area is quite variable 
because of flow conditions in the creek that vary annually. In some years, low flows prevent access 
to the upper portion of spawning habitat. This is a low risk factor.  
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Major life history change – The loss of access to habitats downstream of Keechelus dam has resulted 
in the loss of the fluvial life history (foraging and maturing in rivers, returning to headwaters to 
spawn and rear) from this local population. This is a high risk factor. 

Genetic Variation – Based on studies by Reiss (2003), expected heterozygosities are within the 
normal range for bull trout populations, but low abundance indicates a risk of genetic drift or 
inbreeding depression in the future. This is a low risk factor. 

Development of gaps – Because this local population spawns in a single linear stream system, the 
risk of extinction is rated as naturally moderate for this population. 

Distribution across habitat types – The impassable dam at the lake outlet has drastically reduced 
distribution of this local population. This is a high risk factor. 

Change in natural processes and impacts – Loss of prey base, loss of access to diverse habitats, and 
changes in management of the lake environments, including entrainment of bull trout by dam 
releases, has affected the spatial structure and diversity of the local populations. This is a high risk 
factor. 

Box Canyon and Kachees River Local Populations 
Abundance – The average run size in Box Canyon Creek over the last 5 years is 26; the average run 
size in Kachess River over the last 5 years is 21. Low abundance is somewhat mitigated by the 
closeness of these populations to each other, but genetic studies by Reiss (2003) indicate that the 
level of genetic exchange between these populations is low, likely due to differences in spawn 
timing between the two populations. This is a high risk factor.  

Proportion of historic range – Bull trout have access to, and currently use, all of the assumed historic 
spawning range in these systems. Although bull trout in portions of both spawning areas are subject 
to significant harassment and poaching, this is a low risk factor. 

Major life history change – The loss of access to habitats downstream of Kachess Dam has resulted 
in this local population losing its fluvial life history (foraging and maturing in rivers and returning to 
headwaters to spawn and rear). This is a high risk factor. 

The characterizations for the VSP factors of genetic variation (low risk), development of gaps 
(moderate risk), distribution across habitat types (high risk), and change in natural processes and 
impacts (high risk) are the same as for the Gold Creek/Keechelus local populations. 

Cle Elum River and Lake Local Population 
Abundance and productivity – There have been consistent reports of bull trout at several locations 
within the Cle Elum River basin, (Waptus Lake and Cooper Lake), but no spawning aggregates or 
juveniles have been found. Abundance of this population is unknown and additional research and 
monitoring is needed. This is a high risk factor.  

Major life history change – The loss of access to habitats downstream of Cle Elum Dam has resulted 
in the loss of the fluvial life history from this local population. If this local population is still extant it 
has a high risk of extinction. 

Genetic variation – Development of gaps and distribution across habitat types cannot be 
characterized because spawning distribution and other information on this population is unknown.  
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Change in natural processes and impacts – Loss of prey base, introduction of brown trout and lake 
trout, loss of access to diverse habitats, and changes in management of the lake environments, 
including entrainment of bull trout by dam releases, has affected the spatial structure and diversity of 
this local population. If this population is still extant, it has a high risk of extinction. 

Teanaway Local Population 
Abundance – Redds in the Teanaway River have not been detected in the last five years, indicating 
that this population is at a high risk of extinction.  

Proportion of historic range – Bull trout currently occupy only a small proportion (8%) of their 
assumed historic range in this system, based on surveys and index areas. This is a high risk factor. 

Major life history change – The loss of access to habitats in the mainstem Yakima River has resulted 
in the reduction of the fluvial life history from this population. Determining the current life history 
diversity of this stock is a research need. This is a high risk factor. 

Genetic variation – Based on studies by Reiss (2003), this local population appears to have a lost 
some genetic diversity (reduced number of alleles) compared to other populations in the subbasin. 
This factor rates as a moderate risk for extinction. 

Development of gaps – Due to loss of spawning activity in the majority of the range, isolation of this 
local population has increased, making this a high risk factor. 

Distribution across habitat types – Low flows and thermal barriers have drastically reduced the 
distribution of the local population. This factor rates as a high risk for extinction. 

Change in natural processes and impacts – Loss of prey base, loss of access to diverse habitats, and 
changes in the flow regime within the Teanaway itself affect the spatial structure and diversity of the 
local population. This factor rates as high risk for extinction. 

American River Local Population 
Abundance – The average run size in the American River over the last 5 years is 71, making this 
factor a moderate risk for extinction. 

Proportion of historic range – Bull trout currently occupy about half of their assumed historic 
spawning range in this system, based on surveys and index areas. This lack of occupancy appears to 
be related to decreases in abundance and to the fish selecting the best habitat. The unoccupied 
portion of the spawning range appears to remain suitable for spawning (see “distribution across 
habitat types” below). This factor is a moderate risk of extinction. 

Major life history change – The reduction of range for the fluvial life history component of this local 
population may have resulted in some modification of relative life histories. This is a low risk factor. 

Genetic Variation – Based on studies by Reiss (2003), expected heterozygosities are within the 
normal range for bull trout populations, but low abundance indicates a risk of genetic drift or 
inbreeding depression in the future. This is a low risk factor 

Development of gaps – Due to loss of spawning activity in the majority of the range, isolation of this 
local population has increased, this factor ranks as a moderate risk of extinction. 

Distribution across habitat types – Flow and thermal barriers has drastically reduced distribution of 
this local population within the Yakima subbasin. This factor rates as a high risk for extinction  
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Change in natural processes and impacts – Loss of prey base, possible reduction of range, and 
changes in the flow regime within the Naches and mainstem Yakima have affected the spatial 
structure and diversity of this local population. This is a high risk factor for this local population.  

Crow Creek Local Population 
Abundance – The average run size in Crow Creek over the last 5 years is 22. This factor rates as a 
moderate risk for extinction.  

The remainder of the VSP factor characterization is the same as that for the American River local 
population.  

Rattlesnake Creek Local Population 
Abundance – The average run size in Rattlesnake Creek over the last 5 years is 103, a low risk factor 
for this local population. 

Proportion of historic range – Bull trout currently occupy most of their assumed historic spawning 
range in this system, based on surveys and index areas. This factor is a low risk factor.  

The remainder of the VSP factor characterization for this population is the same as for the American 
River local population. 

Deep Creek Local Population 
Abundance – The average run size in Deep Creek over the last 5 years is 189, a low risk factor. 

Proportion of historic range – Bull trout have access to, and currently use, the majority of the 
assumed historic spawning range in Deep Creek, although some has been lost to inundation by 
expansion of Bumping Lake. This is a low risk factor. 

Major life history change – The loss of access to habitats downstream of Bumping Dam has resulted 
in the loss of the fluvial life-history strategy. This is a high risk factor. 

Genetic variation – Based on studies by Reiss (2003), this population shows reduced heterozygosity 
and number of alleles compared to other bull trout populations in the Core Area. This is a high risk 
factor. 

Development of gaps – Because this population spawns in a single linear stream system, the risk of 
extinction is rated as naturally moderate for this population. 

Change in natural processes and impacts – Loss of prey base, loss of access to diverse habitats, and 
changes in management of the lake environments, including entrainment of bull trout by dam 
releases, has affected the spatial structure and diversity of the local populations. This is a high risk 
factor. 

Distribution across habitat types is the same as the American River local population. 

South Fork Tieton Local Population 
Abundance – The average run size in the South Fork Tieton River over the last 5 years is 325, a 
moderate risk for this population. 

Proportion of historic range – Bull trout currently occupy approximately 60% of their assumed 
historic spawning range in this system, based on surveys and index areas. This reduction in 
occupancy maybe related to decreases in abundance and to the fish selecting for the best habitat, or 
impacts from the Blue Slide (glaciolacustrine sediments) resulting in high levels of fine sediments in 
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portions of the South Fork Tieton. The unoccupied portion of the spawning range remains suitable 
for spawning. This is a moderate risk factor.  

Major life history change – This local population has converted from a fluvial life history to an 
adfluvial life history. Some habitat exists for remnant fluvial life histories to be expressed in the 
South Fork Tieton River itself. This factor is a low risk of extinction. 

Genetic variation – Based on studies by Reiss (2003), expected heterozygosities are within the 
normal range for bull trout populations. This factor rates as a very low risk for extinction. 

Change in natural processes and impacts – Loss of prey base, loss of access to diverse habitats, and 
changes in management of the lake environments, including entrainment of bull trout by dam 
releases, has affected the spatial structure and diversity of the local populations. This is a high risk 
factor. 

Development of gaps and distribution across habitat types, are the same as for the American River 
local population. 

Indian Creek Local Population 
Abundance – The average run size in Indian Creek over the last 5 years is 238, a moderate risk of 
extinction for this population. 

Proportion of historic range – Bull trout currently occupy about all of their assumed historic 
spawning range in this system, based on surveys and index areas. A small portion of this habitat has 
been lost because of inundation by Rimrock Reservoir. Since this population spawns in a single 
linear tributary, the risk of extinction is moderate for this factor. 

Major life history change – This local population has potentially been converted from a resident life 
history form to an adfluvial life history. Evidence for this possible change is based on genetic 
studies, the Central Washington Univeristy (CWU) tagging studies, and habitat conditions in the 
creek (springs) that would created suitable habitats for resident bull trout. Some habitat exists for 
remnant fluvial life histories to be expressed. This factor is a low risk of extinction. 

Genetic variation – Based on studies by Reiss (2003), expected heterozygosities are within the 
normal range for bull trout populations. This factor rates as a very low risk for extinction. 

Development of gaps – This local population currently has increased its connection with adjacent 
populations, compared with historic conditions. Therefore, this is a low risk factor. 

Distribution across habitat types – This local population has access to a wider diversity of habitat 
types than under historic conditions. This factor rates as a very low risk. 

Change in natural processes and impacts – Increase in range and introduction of lacustrine habitat 
into that range has likely had an affect on this populations diversity characteristics. This factor rates 
as moderate risk of extinction for this population. 

North Fork Tieton Local Population 
Status of the North Fork Tieton local population remains unknown.  

Ahtanum Creek Local Population 
The Ahtanum Bull Trout local population has 3 spawning tributaries, North Fork, Middle Fork, and 
South Fork Ahtanum. They were evaluated jointly.  
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Abundance – Over the last five years, the average run size in the North Fork Ahtanum Creek was 27, 
14 in the Middle Fork, and 18 in the South Fork. Total average runs size was 60. This is a moderate 
risk factor for these populations. 

Proportion of historic range – Bull trout have access to, and currently use, 33% of the assumed 
historic spawning range in the Ahtanum system, at very low densities. This is a high risk factor. 

Major life history change – The loss of access to mainstem Yakima River habitats has changed the 
fluvial life history of this local population to a resident life history. This is a high risk factor. 

Genetic variation – Based on studies by Reiss (2003), expected heterozygosities are within the 
normal range for bull trout populations, but low abundance indicates a risk of genetic drift or 
inbreeding depression in the future. This is a low risk factor. 

Development of gaps – Large gaps between spawning aggregations have developed in this system, 
representing a high risk factor. 

Distribution across habitat types – The loss of access to the Yakima mainstem has drastically 
reduced their distribution. This is a high risk factor.  

Change in natural processes and impacts – Loss of prey base, loss of access to diverse habitats, and 
changes in management of the lake environments, including entrainment of bull trout by dam 
releases, has affected the spatial structure and diversity of the local populations. This is a high risk 
factor. 
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Table 2.7. Summary Of Bull Trout Spawning Surveys (Redd Counts) In Index Areas 0f The Yakima Subbasin, 1984-2004  ( F=Fluvial, F/R=Fluvial/Resident, AD=adfluvial). 
WDFW Files, Yakima, WA. 

 Population 
                                            

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Arith 
Mean

 
Est. 

Spawners 

Kachess Lake (AD)                        

Box Canyon Cr. 5 4 3 0.01 0.01 0.01 5 9 5 4 11 4 8 10 16 17 10 14 15 8 19 13.2 26.4 

Kachess R (upper) *                0  15 14 0.01 16 8 10.6 21.2 
Keechelus Lake  (AD)                        
Gold Cr. 2 2 21 15 12 3 11 16 14 11 16 13 51 31 36 40 19 15 31 9 20 18.8 37.6 

Cle Elum Lake  (AD)                        

Cle Elum R. (upper) *                   0 0 0 0   Undet 

Yakima River (F)                         

Keechelus to Easton Reach *                 2 1 0 0    

NF Teanaway/DeRoux Cr. * (F/R)             2 0 0  0 0 0    Undet 
Naches River (F)                        
Rattlesnake Cr. *  (L.Wildcat Cr., Shell Cr.)       2    4 26 38 46 53 44 45 57 69 54 32 51.4 103 

American R. (Union Cr., Kettle Cr.)             25 24 31 30 44 36 27 30 40 35.4 70.8 

Crow Cr.                19 26 6 9 9 6 11.2 22.4 
Bumping Lake (AD)                        

Deep Cr. *      17 15 84 78 45 12 101 46 126 98 107 147 51 120 57 97 94.4 189 

Rimrock Lake (AD)                        

S.F. Tieton R. *   (Bear Cr.)       32   38 167 95 233 177 142 161 144 158 141 190 180 163 325 

Indian Cr. * 29 69 16 35 25 39 69 123 142 140 179 201 193 193 212 205 226 117 100 101 50 119 238 

 NF Tieton                  1.0  

Ahtanum Creek (F/R)                        

N.F. Ahtanum Cr. (Shellneck Cr.)          9 14 6 5 7 5 7 11 20 17 12 8 13.6 27.2 
M.F. Ahtanum Cr. *             1 1  0 10 1 6 8 11 7.2 14.4 

S.F. Ahtanum Cr. *                 5 14 13 7 5 8.8 17.6 

Summary 36 75 40 50 37 59 134 232 239 247 403 446 602 615 593 630 704 504 548 501 477 547 1094 

                                              
*  Incomplete survey; index area not fully defined or adequately monitored:  Yakima R. 2000-2001,  M.F. Ahtanum 1996-2001,  S.F. Ahtanum 2000,  
    Rattlesnake 1990-1995,  S.F. Tieton 1990-1993,  Indian 1984-1987,  Deep 1989-1990,   N.F. Teanaway 1996-2002,  Kachess 1998, Cle Elum 2000-2001. 
                   
Redds in small tribs (parenthesis) included in total stream count. 
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3  Factors for Decline 
3.1 Social, Cultural, and Economic Factors 3.7 Hydropower  

3.2 Public Policy 3.8 Ecological Factors 

3.3 Management Actions 3.9 Factors Outside the Subbasin 

3.4 Habitat 3.10 Interaction of Factors 

3.5 Harvest 3.11 Current Threats 

3.6 Hatcheries 3.12 Uncertainties 

Historic and current human activities have negatively affected abundance, productivity, spatial 
structure, and diversity (parameters that define a Viable Salmonid Population) of Yakima subbasin 
steelhead and bull trout populations. Historic activities, including harvest, water diversions, 
hydropower development, hatchery practices, urbanization and rural development, forestry, and 
agriculture have significantly reduced steelhead and bull trout populations, resulting in these species 
being listed under the ESA. Coho and sockeye salmon and some populations of bull trout have been 
extirpated from the subbasin. Threats from current activities are also present in nearly all portions of 
the Yakima subbasin. 

What follows is a general discussion of factors that limit the abundance, productivity, spatial 
structure, or diversity of steelhead and bull trout in the Yakima subbasin. A more detailed discussion 
of factors that depressed bull trout populations in the Yakima subbasin can be found in the Bull 
Trout Draft Recovery Plan (USFWS 2002). Some of the factors that affected steelhead also affected 
bull trout in the Yakima subbasin (e.g., changes in habitat conditions and connectivity). Readers 
should consult watershed and subbasin plans for a detailed description of factors that affected the 
abundance and spatial structure of both species. 

3.1 Social, Cultural, and Economic Factors 
Humans, salmon, and trout colonized and expanded their range in the Columbia River Basin after 
the most-recent Ice Age (10,000-15,000 years Before Present [BP]). Native Americans developed a 
culture that relied extensively upon anadromous fish for sustenance in some portions of the area 
(Craig and Hacker 1940). Their catches increased as their populations rose and techniques of fishing 
developed. Native Americans captured large numbers of fish for both sustenance and trade, 
particularly at partial obstacles for fish passage. Their religion, heritage, and economy centered on 
salmon.  

Native Americans had access to an abundant fish resource comprised of spring, summer, and fall 
runs of chinook salmon, coho, chum, and sockeye salmon, and steelhead, as well as bull trout, 
cutthroat trout, Pacific lamprey, and white sturgeon. Estimates of pre-development (late 1700s) 
abundance of Columbia River salmon and steelhead ranged from about 8 million (Chapman 1986) to 
14 million (NPPC 1986) fish. Estimates of pre-development salmon and steelhead numbers were 
based on maximum catches in the latter part of the 1800s and assumed catch rates by all fishing gear. 
Inherent in such calculations is the assumption that fish populations in the 1800s represented a 
reasonable expression of average effects of cyclic variation in freshwater and ocean habitat 
conditions. It is quite certain that salmon and steelhead have declined to a small fraction of their 
former abundance and distribution (Figure 3-2 in NRC 1996). Peak catches in the 1800s by all 
fishers may have included 3-4 million salmon and steelhead (Chapman 1986). Total run size for all 
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salmon and steelhead recently has ranged from 1 to 2 million fish. About three-quarters of recent 
spring chinook and summer steelhead runs have consisted of fish cultured to smolt size in hatcheries. 

Bull trout have also experienced a reduction in abundance and distribution throughout their historical 
range in the coterminous United States (USFWS 2002). Throughout their historic range there have 
been local extirpations (e.g., Coeur d’Alene River Basin). They were also extirpated from the 
southernmost portion of their historic range, the McCloud River in California. Even in the absence 
of reliable historical population estimates, it is reasonable to assume that bull trout in the Yakima 
subbasin are less abundant today than they were historically. 

Several social/economic factors depressed numbers of steelhead and bull trout sufficiently to lead to 
ESA listing. With regard to salmon and steelhead, Lackey (2001) wrote: 

“The depressed abundance of wild stocks was caused by a well known but poorly 
understood combination of factors, including unfavorable ocean or climatic 
conditions; excessive commercial, recreational, and subsistence fishing; various 
farming and ranching practices; dams built for electricity generation, flood 
control, and irrigation, as well as many other purposes; water diversions for 
agricultural, municipal, or commercial requirements; hatchery production to 
supplement diminished runs or produce salmon for the retail market; degraded 
spawning and rearing habitat; predation by marine mammals, birds, and other fish 
species; competition, especially with exotic fish species; diseases and parasites; 
and many others.” 

Described briefly below are the major factors that most likely led to the depressed status of steelhead 
and bull trout populations in the Yakima subbasin. 

3.2 Public Policy 
Public policy is a course of governmental action or inaction in response to social and environmental 
problems. It is expressed in goals articulated by political leaders; in formal statutes, rules, and 
regulations; and in the practices of administrative agencies and courts charged with implementing or 
overseeing programs. Policy states intent to achieve certain goals and objectives through a conscious 
choice of means, usually within some specified period of time. Some policies can result in human 
actions that have negative effects on the survival of salmon, steelhead, and bull trout. For example, 
early efforts by the Corp of Engineers to minimize the effects of floods included diking, 
channelization, and removal of woody debris. These efforts reduced habitat diversity and species 
productivity. Another example included the directed bull trout fishery (reduction program) by the 
Washington Department of Game (WDG) in the region. 

The Marine Mammal Protection Act of 1976 afforded pinnipeds (seals and sea lions) complete 
protection from killing by humans. These animals increased sharply in abundance thereafter (Fresh 
1996). The National Research Council (NRC 1996) discussed the potential for effects on salmon and 
steelhead. They concluded that such predation was “probably not a major factor in the current 
decline of salmon in general.” However, in some years, about 50% of the salmon and steelhead in 
the Snake River show pinniped markings or scars. Although pinnipeds and salmon coexisted long 
before man interfered ecologically, human alterations and management practices throughout the 
species’ ranges have resulted in a reduction in salmon and steelhead abundance to the point that 
increased or targeted predation can have more significant effects on population viability.  
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As another example, the Corps of Engineers dredges shipping channels in the lower Columbia River 
and has created artificial islands with the spoils. Caspian terns have exponentially increased in the 
Columbia River estuary after dredge spoils created near-ideal nesting sites within the boundaries of a 
USFWS refuge. Many PIT tags have been found on artificial island sites, demonstrating that terns 
may be very important predators on smolts that must pass through the estuary to reach the sea.  

Public policy clearly has more ubiquitous influences, both direct and indirect, than the foregoing 
examples (NRC 1996). Mainstem dams (Bonneville, Dalles, John Day and McNary) are a direct 
outgrowth of public policy, constructed by the federal government.  

Human population growth in the Pacific Northwest places more pressure every year on populations 
of salmon, steelhead, and bull trout and their habitat. Lackey (1999, 2001) eloquently described the 
ramifications for salmon of human population growth and public policies and decisions. He noted 
that the Pacific Northwest has a population increase rate that rivals many developing third-world 
nations. Public policies affect water diversions, instream flows, water temperature, dam operations, 
manufacturing, urban development, national defense, fishing, hatchery outputs, and transportation of 
people and goods. All of these factors and more, some of greater influence than others, have 
depressed salmon, steelhead, and bull trout abundance, productivity, spatial structure, and diversity. 

3.3 Management Actions 
Management actions or programs are usually implemented to benefit an identified person or group. 
To say that one can manage anything implies that some knowledge can be applied to direct what will 
happen. For example, in order to manage a fishery, a manager must understand its components. A 
fishery comprises the fish, the other organisms, the environment in which the fish live, and the 
people that catch the fish. It is a system, and managers manage by influencing, as best they can, 
some or all parts of the system. One of the major problems of past management practices is that 
management was not viewed as a system and consequently some of the components of the system 
inherently failed. 

A management practice that deserves to be highlighted is the introduction of exotic fish species into 
the Yakima subbasin. Of the 48 fish species listed in the 2001 Yakima Subbasin Summary (Berg and 
Fast 2001), 16 are exotics (see Section 2.4). One species, brook trout, threatens the viability of bull 
trout in the Yakima Core Area. 

Middle Columbia River steelhead, as well as other native fish stocks across the Columbia River 
Basin, have been negatively affected by a combination of habitat alteration and hatchery 
management practices. The four dams downstream on the Columbia are a significant cause of 
reduced abundance and productivity for this ESU. The dams act as a partial barrier to passage, kill 
out-migrating smolts and kelts in their turbines, raise temperatures throughout the river system, and 
have created habitat for native and exotic predators. In addition to power dams, irrigation systems 
(storage reservoirs and diversion dams) have had a major impact by diverting large quantities of 
water, stranding and/or entraining fish, and acting as barriers to passage. Irrigation drains have had a 
major impact on water quality in some tributaries and in the lower Yakima River, although the most 
visible components of some irrigation effluents have been reduced. Other major habitat degradation 
has occurred through urbanization (especially in alluvial floodplains) and livestock grazing practices 
(WDFW 1993; Busby et al. 1996 and 1999; NMFS 1996b; 63 FR 11798). 
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3.4 Habitat 
3.4.1 General 
The National Research Council Committee on Protection and Management of Pacific Northwest 
Anadromous Salmonids identified habitat problems as a primary cause of declines in wild salmon 
runs (NRCC 1996). They identified the fragmentation and loss of available spawning and rearing 
habitat, migration delays, degradation of water quality, removal of riparian vegetation, decline of 
habitat complexity, alteration of streamflows and streambank and channel morphology, alteration of 
ambient stream water temperatures, sedimentation, and loss of spawning gravel, pool habitat and 
large woody debris.  

The National Marine Fisheries Service (1996) listed six factors affecting Middle Columbia River 
steelhead ESU, which led to the 1999 listing. They included water diversion, hydropower 
development, agriculture, hatchery introgression, predation and harvest. 

All of these impacts are present in habitat used by steelhead and bull trout in the Yakima subbasin. 
The 2004 Yakima Subbasin Plan and its antecedent documents describe, in some detail, the array of  
habitat modifications that currently affect the quantity and quality of salmonid habitat within the 
Yakima subbasin. The most prominent and deleterious changes are the results of flow regulation and 
irrigation, and development in floodplain, riparian, and upland areas. Generally, land management 
and water development have: (1) reduced connectivity (i.e., the flow of energy, organisms, and 
materials) between streams and adjacent riparian areas, floodplains, and uplands; (2) elevated fine 
sediment yields, degrading spawning and rearing habitat; (3) reduced large woody material that traps 
sediment, stabilizes streambanks, and helps form pools; (4) reduced vegetative canopy that 
minimizes solar heating of streams; (5) modified streams to become straighter, wider, and shallower, 
reducing rearing habitat and increasing water temperature fluctuations; (6) altered peak flow volume 
and timing, leading to channel changes and potentially altering fish migration behavior; and (7) 
altered floodplain function, water tables and base flows (Henjum et al. 1994; McIntosh et al. 1994; 
Rhodes et al. 1994; Wissmar et al. 1994; National Research Council 1996; Spence et al. 1996; and 
Lee et al. 1997). Specifically, irrigation and development have had the following effects on the 
environmental baseline: (1) adversely affected water quality, (2) adversely affected instream flows, 
(3) degraded floodplain and channel morphology and function, and (4) detached portions of the 
Yakima River and its tributaries from their historical floodplains creating impaired floodplain 
function (5) loss of access to habitats due to physical obstruction, reduced flow or elevated 
temperature regimes in migration, spawning and rearing habitats. 

The Yakima, Cle Elum, Tieton, Bumping, and Naches rivers are manipulated to maximize winter 
reservoir storage and summer irrigation deliveries according to the seasonal needs of irrigators. 
These operations result in streamflows across the subbasin that are mostly out of phase with the life-
history requirements of native salmonids. Reservoir operations combined with diversions across the 
Yakima Basin have inverted and truncated the natural pattern of streamflow so that river systems are 
now spatially and temporally discordant with their surrounding watersheds. The biota of these 
systems have also suffered because flow regulation patterns are, at best, less than optimal for native 
salmonids (Fast et al. 1991; Stanford et al. 2002) and floodplain riparian species (Braatne and 
Jamieson 2001) 

Water quality conditions throughout the Yakima subbasin, largely because of flow regulation, 
irrigated agriculture, and general floodplain development, are severely impaired along many reaches 
of the Yakima River and its tributaries (Rinella et al. 1992a; 1992b; Morace et al. 1999). The 
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Washington State Department of Ecology (WDOE) has placed 72 watercourse segments throughout 
the Yakima Basin on the most recent 303(d) list (1998) of threatened and impaired waterbodies 
(WDOE 1998). Primary impairments leading to these listings included increased temperatures, high 
agricultural pollutant concentrations (e.g., 4,4'-DDE, DDT, dieldrin, 4,4'-DDD, chlorpyrifos, 
endosulfan, and PCB), dissolved oxygen deficits, and a host of other water quality constituents (e.g., 
arsenic, mercury, silver, fecal coliform, pH, ammonia, chlorine, turbidity, and phosphorous) that are 
generally detrimental to fish health and persistence (Johnson et al. 1986; Rinella et al. 1993; 1999; 
Morace et al. 1999).  

Throughout the irrigation season, the lower Yakima River (downstream from Granger, RM 82) 
receives large volumes of warm, sediment- and pollutant-laden water from irrigation effluents 
(Johnson et al. 1986; Rinella et al. 1992a; 1992b). Diminished instream flows in the Lower Yakima 
and Naches rivers during the irrigation season, combined with high air temperatures, degraded 
riparian vegetation, and floodplain development, contribute to extended river reaches with water 
temperatures that exceed the physiological tolerances of native salmonids. These conditions are well 
tolerated by native and non-native predatory fish and serve to increase their efficiency. Additionally, 
poor water quality conditions in the Lower Yakima River can lead to increased mortality rates in 
steelhead and other native anadromous smolts from water-borne pathogens (BPA 1990; Thomas and 
Pearsons 2001). High water temperatures persist in the lower Yakima River throughout the irrigation 
season. Migrating adult steelhead must hold on the Columbia River near the mouth of the Yakima 
River until irrigation diversions and effluents cease and the river cools.   

Passage impediments challenge native salmonids across the Yakima subbasin. Access to upstream 
tributary habitats can be blocked by constructed barriers such as road or pipeline crossings and 
diversion dams, or by depleted stream flow below diversions. At some diversions with fish ladders 
(Roza, Sunnyside, and Prosser dams), seasonal operations at can hinder adult upstream movement 
during critical migration periods, or completely block access when upstream storage is predicted to 
be insufficient (Easton Dam). Furthermore, hydropower wasteways such as Roza Power Plant 
Wasteway, and irrigation drainage features such as Sulphur Creek Wasteway, Moxee and Granger 
Drains, which are connected to the Yakima River and its tributaries, discharge false attraction flows 
that can entrain or confuse migrating adult steelhead. Exposure to adverse water quality constituents 
for fish entrained into these watercourses might significantly decrease their chances of spawning 
successfully later (Scholz et al. 2000; Brewer et al. 2001). 

Forest practices, agriculture, urbanization, flow regulation, along with diking and streambank 
protection have simplified stream channels, damaged riparian habitat, and impaired the ability of 
streams to interact with their floodplains and aquifers across the Yakima subbasin. Gravel resources 
have been mined up to the river’s edge, urban development has encroached into the river corridor, 
and floodplain and riparian habitat has become tracts of agricultural land.  

Faced with these negative impacts, several programs that regulate land-use activities on public and 
private lands have improved habitat conditions over the last decade in the Yakima subbasin. For 
example, the counties continue to protect and restore salmon and trout habitat through the Growth 
Management Act and the Shoreline Management Act and their associated administrative codes. The 
Forest Service manages spawning and rearing streams on federal forest lands through several 
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programs including the Northwest Forest Plan and PACFISH/INFISH18 Biological Opinions. 
Nevertheless, habitat conditions in many streams remain degraded and habitat improvements are 
needed to sustain populations of listed species. 

3.4.2 Satus Creek 
With a drainage are area of 612 square miles, Satus Creek comprises 10% of the Yakima subbasin 
area (Johnson 1964). Many of the headwater streams in the Satus Creek watershed flow across 
plateaus bordered by wet meadows. As they flow generally eastward the headwater streams cascade 
through narrow canyons toward the relatively broad Satus Creek canyon. Satus Creek exits the 
canyon at RM 12.5 and flows eastward across the Yakima River floodplain to the confluence with 
the Yakima River.  

Streamflow in Satus Creek is significantly less regulated than in most other watersheds of the 
Yakima subbasin. Four irrigation diversions present on Satus Creek in 1980 were shut down by 
1991, mainly because of concerns about instream flow and fish protection. In dry years the creek 
can, however, still dry up for several miles from July through September within the alluvial reach 
upstream from the Logy Creek confluence at mile 23.6.  

Other problems persist. While cattle grazing has been controlled to a large extent, wild horses have a 
heavy impact on wide areas of the watershed. Tributary wet meadow systems have become incised 
through loss of stabilizing vegetation and woody debris, and lower beaver population size and 
activity. Riparian roads parallel several tributaries and have become efficient alternative drainage 
systems. State Route 97 crosses Satus Creek five times and confines it for several miles. In the lower 
reach of Satus Creek the channel has been simplified and confined to increase agricultural acreage. 
Although excavation and filling essentially ceased in the late 1980s, impacts to channel morphology 
and function remain in the form of channel instability and erosion (Ringer et al. 1998).  

Most of the Satus Creek watershed is undeveloped and is not exposed to agricultural, industrial or 
domestic effluents, but because of riparian impacts and low flow, maximum weekly average 
temperatures can exceed 26oC in the reach of Satus Creek between Logy Creek and Wilson Charley 
Creek (RM 39.3). Logy Creek cools Satus Creek for a few miles downstream from their confluence. 
Water quality suffers (although water quantity increases) as Satus Creek flows through the Wapato 
Irrigation Project (WIP) in its lower 8 miles. The relatively young and rapid steelhead out-migration 
from Satus Creek described in an earlier section appears to be a population response to harsh 
summer conditions. 

3.4.3 Toppenish Creek 
The Toppenish Creek watershed, at 625 square miles (Johnson 1964), is similar in size to the Satus 
Creek watershed. Upper Toppenish Creek consists of three forks along with several smaller 
tributaries draining the Cascade foothills between Toppenish and Ahtanum ridges. All have high 
gradient and are confined to narrow basalt canyons. Anadromous access limits are not sharply 
defined by falls as in Satus Creek and its tributaries, but by steadily increasing gradient and 
coarsening substrate. Agency, Wahtum, Simcoe and South Medicine creeks join Toppenish Creek at 
low elevation, and Toppenish Creek flows fairly unconfined for its lower 25 miles. 

                                                 
18 PACFISH is the Interim Strategy for Managing Anadromous Fish-producing Watersheds in Eastern Oregon and 
Washington, and Portions of California. INFISH is the Interim Strategy for Managing Fish-producing Watersheds in 
Eastern Oregon and Washington, Idaho, Western Montana, and Portions of Nevada. 
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Relative to valley reaches, channel conditions upstream of the mouth of Toppenish Canyon are 
thought to be good, although the influence of riparian roads associated with timber harvest, and the 
loss of beaver dams have resulted in straightening, widening and incision. Rapid deposition of gravel 
behind new channel grade controls just below the canyon indicates more rapid erosion upstream than 
managers had assumed. Below the canyon, beginning at RM 45, diking, channel manipulation and 
low-capacity crossings have caused alternating deep incision and heavy deposition as the creek 
traverses its alluvial fan toward the Simcoe Creek confluence (RM 32.7). 

A few miles downstream of the Simcoe Creek confluence, the Toppenish Creek channel historically 
assumed an anabranched appearance and flowed through an extensive network of wetlands for 
nearly 30 miles to the Yakima River. This system has been simplified to facilitate agriculture and 
grazing, but stream gradient remains below 0.1% and there is frequent overbank flooding. 

Roads are the major negative influence on riparian conditions in the canyon portion of the 
watershed. The lower 45 miles of Toppenish Creek are poorly vegetated due to incision, draining, 
grazing and clearing for agriculture. 

The Toppenish Lateral Canal (TLC) at RM 44.2 historically has taken the entire creek flow from 
mid-June to mid-October. Despite a 10-cfs minimum flow below the TLC, natural seepage up to 18 
cfs into the Toppenish Creek/Mill Creek alluvial fan results in a dry reach for several miles 
downstream from the 3-way Diversion by late summer. Most of the seepage does not reappear 
downstream before WIP return flows enter Toppenish Creek. A portion of the loss appears to seep 
into Simcoe Creek, which wraps around the toe of the fan, although seepage from the creek and from 
the TLC cannot be easily distinguished at this location. Other possible sinks are Harrah and Marion 
Drains and large irrigation wells in the underlying basalt, which may be in communication with the 
fan. Despite this loss, the perennial section of stream downstream from the dam provides summer 
habitat for about 2,000 juvenile steelhead. 

Two irrigation diversions downstream from the TLC supply Unit 2 and the Satus Area of the WIP, 
primarily using return flows routed into Toppenish Creek via Mud Lake and Marion drains. Marion 
Drain, which is much deeper than Toppenish Creek for much of its length, intercepts subsurface 
flows that once entered the creek from the north. 

The North Fork of Simcoe Creek provides the majority of flow in the Simcoe Creek watershed. Four 
private diversions and a WIP diversion (Simcoe Feeder Canal) historically took most of the base 
flow of Simcoe Creek. Since 2002, the Yakama Nation has worked to maintain minimum instream 
flows below all five Simcoe Creek diversions. However, three of these diversions remain 
unscreened. 

Water quality in lower Toppenish, Simcoe and Agency creeks is compromised by return flow within 
the WIP, primarily from Mud Lake Drain. As in Satus Creek, stream temperatures increase with 
proximity to the mouth of Toppenish Creek, with the highest weekly average temperature among 
four stations in 2004 approaching 24 degrees Celsius at a point 10 miles above the mouth. High 
temperatures are due to diversion of annual spring flooding, draining of wetlands, riparian 
degradation, and the large volume of warm irrigation returns routed from WIP down Simcoe and 
Toppenish creeks. Temperatures in Marion Drain are about 6°C cooler in the summer and 5°C 
warmer in the winter than temperatures in the mainstem. This thermal moderation is attributable to 
the large proportion of groundwater in the drain. 
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3.4.4 Ahtanum Creek 
The small steelhead subpopulation in Ahtanum Creek was mostly ignored through a century of over-
appropriation, but appears to be responding to recent efforts to maintain a summer flow of 10 cfs 
throughout the mainstem. Other pressures include forestry, grazing and roads in the upper watershed, 
and urbanization in the lower mainstem. These fish are included in the Naches population.  

Ahtanum Creek supports a local population of bull trout that spawns in the three main tributaries, the 
North, Middle and South Forks. It is believed that this population historically exhibited a fluvial life 
history, but now exhibits a purely resident life history in the headwaters. Bull trout have been found 
in the lower creek in recent years, since flow conditions in the mainstem of Ahtanum Creek have 
improved due to reductions in irrigation diversions, primarily by the Wapato Irrigation Project 
(WIP). 

3.4.5 Naches River 
The Naches River drains the highest and some of the wettest terrain in the Yakima subbasin. The 
Naches River is considerably steeper and naturally more confined than the Yakima River upstream 
from their confluence. Nevertheless, the predevelopment floodplain reaches of the mainstem Naches 
River and its tributaries provided a labyrinth of channels surrounded by extensive riparian forests 
that maintained cool summer temperatures and habitat complexity for all life stages of salmon and 
steelhead (Kinnison and Sceva 1963; Snyder and Stanford 2001; Stanford et al. 2002).  

Most of these braided, alluvial floodplain reaches have been simplified by artificial confinement and 
profound alterations of the flow and sediment transport regime, with the most severe effects on the 
lower Naches below the Tieton confluence. Highways, gravel pits, levees, local roads, agriculture, 
irrigation diversions, rural and urban development have become permanent fixtures on the 
landscape. These floodplain activities and structures have degraded, removed, or altered the 
functional condition of the river-floodplain ecosystem.  

The diversity of channel types in the Naches River upstream from the Tieton River confluence (RM 
17.5) has been greatly reduced. The river is usually confined on both sides either by basalt canyon 
walls or by riprapped dikes or road embankments. Revetments also protect residences on the right 
bank. Bedload movement is apparent in some of the more narrowly confined reaches of the upper 
Naches River, and the right bank revetments have cut off historical side channels and springbrooks. 
At many locations in the upper reaches of Naches River tributaries, culverts fully or partially block 
access. The watershed upstream from the Tieton River, including the Little Naches, American and 
Bumping rivers, are the only large tributaries and mainstem that still exhibit a somewhat normative 
flow regime. Due primarily to the flow regime and relatively few total obstructions to fish passage 
(other than Bumping Dam), this area also supports bull trout populations that exhibit true fluvial life 
histories. 

Spawning gravel is abundant in the Little Naches River and tributaries, although deposition of fine 
sediments increased after the initiation of large-scale clearcutting in the upper watershed. Fine 
sediment in spawning substrates may be declining since an apparent peak in 1993, according to Muir 
(2003). The lower 4.4 miles of the Little Naches River now afford the poorest spawning and rearing 
habitat in the drainage, a problem compounded by a significant loss of floodplain due to confinement 
by roads and levees. Rattlesnake Creek provides good to excellent habitats in its middle and upper 
reaches. In the lower reaches of Rattlesnake Creek, irrigation diversions and low flow, floodplain 
loss, and accumulation of coarse sediments limit habitat availability and  diversity, and can present 
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significant in-migration barriers for steelhead and bull trout. Cattle grazing impacts bull trout in 
South Fork Tieton River, especially during the spawning period, although these effects have been 
reduced in recent years. 

Tieton Dam, which created Rimrock Reservoir, has inundated or blocked the most productive 
habitats in the Tieton River drainage, which comprises a fourth of the entire Naches watershed. 
Evidence suggests steelhead once used the reaches upstream from Tieton and Bumping dams, 
although telemetry data and spawning ground surveys suggest that few adult steelhead now reach the 
bases of these dams, probably because upstream migration coincides with reservoir filling and low 
river discharge, which is most pronounced in the Tieton River, and compounded by poor passage at 
the Yakima-Tieton diversion dam (RM 14.2). In two seasons of surveys in the Tieton River drainage 
below Tieton Dam, steelhead redds have been found only in Oak Creek, although an adult was 
observed in Wildcat Creek in 2005. No anadromous salmonid spawning has been observed in the 
Tieton River itself, although no surveys have taken place (high flow prevented a 2005 survey). 
Spawning is likely to be limited in the Tieton because of year-round flow manipulation and because, 
with sediment trapped upstream by Tieton Dam, the river channel is nearly devoid of spawning 
cobbles and gravels. 

Bull trout populations in Rimrock Lake are relatively healthy, although the recent severe declines in 
the Indian Creek population are a cause for concern. Rimrock Lake is the only major storage 
reservoir in the Yakima subbasin which is not located on the site of a naturally existing glacial lake. 
Based on genetic information, the bull trout population in the South Fork Tieton River was believed 
to have exhibited a fluvial life history, since it is more closely related to other fluvial bull trout 
populations in the Naches River drainage than the other population in the lake, Indian Creek. The 
Indian Creek population is thought to have exhibited a resident life history. Both populations now 
are classified as adfluvial populations. Clear Lake Dam, above Rimrock Lake on the North Fork 
Tieton, is a passage barrier to bull trout. Recent detection of bull trout, and bull trout/brook trout 
hybrids, indicates a remnant population still exists in that drainage as well. Fall drawdown of 
Rimrock Lake obstructs access to tributaries by adult bull trout on spawning migrations and strands 
juvenile bull trout.  

Downstream from the Tieton confluence, the Naches River floodplain widens, although a highway 
and other structures have isolated the river from part of the active floodplain. Rimrock Reservoir—
by way of the Tieton River—has a major effect on this reach. In an unregulated condition, the flow 
of the Naches River would be characteristic of snowmelt-dominated systems where discharge peaks 
between May and June concurrent with melting snow, and reaches base flow in August and 
September. Late autumn rainfall and minor snowmelt would augment summer base flow, with 
occasional winter high water events under the influence of chinook winds. Fish species were adapted 
to natural seasonal flow patterns, which maintained a variety of habitats and facilitated migratory 
behavior.  

However, the Naches River is now regulated by Tieton and Bumping dams to maximize winter 
reservoir storage and summer irrigation deliveries, and the Naches hydrograph was further modified 
by the flip-flop management strategy to minimize deliveries from the Yakima arm of the system 
during the spring chinook spawning season. Through much of the year, river flow is asynchronous 
with the life-history requirements of aquatic species. The Naches, Tieton, and Bumping rivers are 
flowing below estimated unregulated streamflow levels through early summer. Beginning in 
September, the Tieton River, Bumping River, and Naches River downstream from the Tieton River 
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confluence flow at a much higher level than their estimated unregulated flows until the end of the 
irrigation season, usually in mid-October.  

Reservoir construction and operations maintain a hostile environment in the Tieton River for 
juvenile and adult steelhead, characterized by an armored, simplified channel and a hydrograph 
dramatically opposite the regime to which the species is adapted. The Tieton River has the most 
skewed hydrograph of all Naches River tributaries, varying from 40 cfs while the reservoir is filled 
from late October through March to nearly 2,000 cfs when the reservoir supplies most of the Yakima 
Project’s irrigation demand each September. The flow effects persist downstream, with Naches 
River discharge rapidly quadrupling in late summer as the Tieton Dam gates are opened. A rapid 
increase in flow during the time of year when flow fluctuations are uncommon is likely to displace 
and even injure or kill early juvenile steelhead, which are not large enough to maintain position in 
high river flow. 

3.4.6 Upper Yakima River 
The Yakima River above the Naches confluence is nearly 100 miles long, and drains nearly twice as 
much area (2,135 square miles) as the Naches drainage. The Upper Yakima has a considerably 
gentler gradient and more extensive floodplains than the Naches, which once contained multiple 
channels and vast areas of spawning and rearing habitat for salmonids. Five headwater lakes served 
as nurseries for sockeye salmon and habitat for bull trout, while moderating flow and temperature 
fluctuations in the river downstream. The lakes were blocked by storage dams, the floodplains were 
narrowed and river meanders cut off by roads, railroads, and dikes. With the completion of three 
large storage reservoirs, the Upper Yakima River hydrograph changed radically to meet the demands 
of irrigated agriculture. Migration obstructions at the storage dams resulted in the extirpation of the 
sockeye populations that formerly inhabited the glacial lakes, and isolated the adfluvial bull trout 
populations that spawn in tributaries to the lakes. These populations are some of the smallest in the 
subbasin, and in the case of the Lake Cle Elum population, may already be at severe risk of 
extinction. 

Adequate flows are necessary to pass migrating adults upstream to spawning areas, provide rearing 
habitat, and facilitate smolt emigration to marine environments. Steelhead spawn throughout most of 
the Yakima Basin between March and June. The timing of peak spawning activity varies by location, 
but mostly occurs at the end of April or first part of May in the upper subbasin. 

The availability of spawning habitat in the Upper Yakima and Cle Elum rivers below storage 
reservoirs is a direct function of regulated reservoir outflow. Cle Elum Dam has inundated or 
blocked an important component of Yakima River tributary steelhead habitat. Telemetry data 
suggest that few adult steelhead now enter the Cle Elum River, probably because upstream migration 
coincides with reservoir filling and low river discharge. Especially in water-short years, emphasis on 
reservoir refill can result in low winter stream flows that limit adult spawning habitat and create 
harsh rearing conditions for juveniles. Passage impediments also challenge fish that are attracted to 
irrigation drain or power plant outfalls. 

The Roza Dam forebay was kept at minimum elevation from mid-October to mid-March every year 
from its construction in 1939 until 1958. The fish ladder was operational only at full pool, and the 
spillway is impassable at all pool levels. Hockersmith et al. (1995) found that steelhead passed Roza 
Dam from November through March, and year-round counting now indicates that adults pass from 
the end of September through May. Consequently, operations at Roza Dam prevented or delayed 
most steelhead bound for the Upper Yakima from reaching their destination. A new ladder was 
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installed at Roza Dam in 1989 that allows passage at minimum pool, but there is no passage at levels 
between these extremes. This result is variable passage conditions for all species through the winter, 
and for some time (days) as the pool behind Roza is filled before irrigation delivery begins in March.  

Diversion structures obstruct fish passage into Tucker, Naneum, Manastash, Cooke, and Caribou 
creeks, because diversion structures were not built with passage facilities and/or because diversions 
reduce flows and increase temperatures in downstream reaches connected to the Yakima River. Low 
flows and unstable channel conditions, including the construction of recreational dams during the 
summier migration season, also block movement of steelhead and bull trout in the Teanaway River. 
Both species are at extremely low levels of abundance in the Teanaway. 

There are large releases of water into the Upper Yakima and Cle Elum rivers from May until the 
start of flip-flop, usually in late August. Based on spawn timing and incubation temperatures, fry 
emergence in the upper subbasin occurs from mid-June through the end of July, as storage releases 
are increasing (Berg and Fast 2001). Steelhead fry are smaller than chinook fry, which emerge 
earlier, and are likely to be swept downstream and suffer mortality because of their sensitivity to 
physical damage and flow fluctuations (Phillips et al. 1975; Sigler et al. 1984). Pearsons et al. 
(1994), based on studies of O. mykiss in regulated reaches of the Yakima Basin, hypothesized that 
such flow fluctuations during the month following swim-up were responsible for the scarcity of 
young-of-the-year observed during subsequent snorkeling and electro-fishing surveys in areas with 
highest redd densities. 

Flow oscillations during the irrigation season also reduce habitat quality for juvenile steelhead 
(Stanford 1994). While a seasonal range of flows is vital, stable base flows support high salmonid 
growth rates during periods of high ecosystem production from late spring through early fall (Poff 
and Ward 1989; Stanford et al. 1996). Pearsons et al. (1994), found that O. mykiss in the Yakima 
River grow slower than trout in other regional rivers, and attributed these slow growth rates to 
degraded growing conditions produced by reservoir releases throughout the summer rearing period. 
The authors found that survival rate to age 1 was very low, but year-to-year survival rate approached 
average values for other regional rivers after the first year. Poor growth and survival of subyearling 
steelhead might be a major factor limiting steelhead production in the upper Yakima and Cle Elum 
rivers. The effects of flow manipulation may also be mediated through competition for food, which 
becomes scarcer under fluctuating or artificially high flows (James et al. 1998). Pearsons et al. 
surveyed juvenile salmonid (including steelhead) use of side channel habitat in the Cle Elum and 
Upper Yakima River, and determined that about one in five side channels were totally dewatered 
after flip-flop. The authors concluded that nearly all juvenile salmonids they had found before flip-
flop in these side channels were likely killed because of rapid dewatering (83% flow reduction in 2 
weeks). 

Water quality in the Upper Yakima Basin, although much better in most locations than the lower 
subbasin, is also adversely affected by irrigation effluents and flow regulation (Joy and Patterson 
1997; Joy 2002). The Upper Yakima and Cle Elum rivers, as well as tributaries to the Yakima River 
in the Kittitas Valley (e.g., Cherry, Cooke, Wilson, Taneum, and Manastash creeks), are 303(d)-
listed for numerous water quality problems (WDOE 1998). Seasonal decreases in natural flow, with 
added irrigation effluents expose regulated reaches to high late-summer ambient temperatures, 
suspended sediments, agricultural pollutants, and other adverse water quality constituents including 
fecal coliform, low dissolved oxygen, and elevated nutrients.  
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In early September, flip-flop dewaters miles of streambed along the Upper Yakima and Cle Elum 
rivers within a week, likely adversely affecting benthic macroinvertebrates and juvenile native and 
anadromous fish (Pearsons et al. 1996; James et al. 1998). Streamflow can be depleted further as 
upstream reservoirs fill in late fall and winter. Additionally, storage reservoirs, diversion dams, and 
flow regulation have altered sediment transport relationships important to channel morphology and 
salmonid ecology. 

Smolt emigration conditions in the Yakima subbasin can be hampered in low to average water years 
when runoff is confined to the upper watershed and captured by reservoirs. By capturing winter and 
spring freshets, reservoirs eliminate many of the emigration cues for both adult and juvenile 
salmonids. Downstream water withdrawals begin in mid-March, and streamflows stabilize at low 
levels well below unregulated flows. It is also likely that kelts from the upper Yakima die because of 
decreased streamflow and longer travel time through the Lower Yakima River. 

Roza Dam is a potential emigration bottleneck. When runoff is low, the design of the Roza spillway 
gates hinders downstream passage for fish that miss the bypass system. Delays can result in 
immediate mortality, residualization or late arrival in the lower Yakima River when flow is low, 
temperature is high and predators are numerous.  

A number of tributaries to the Upper Yakima River (e.g., Swauk, Wilson, Naneum, Big, Little, 
Taneum, Manastash, Tucker, Cook, Caribou, Coleman, and Reecer creeks) historically supported 
steelhead, but impassable dams, dry reaches below dams and unscreened diversions have eliminated 
steelhead and bull trout from many of these tributaries. In many cases (e.g., Taneum and Naneum 
creeks), the forested habitats above the agricultural zone support very good habitat that is at least 
partly inaccessible to steelhead, and even less accessible to bull trout due to their later spawning 
migration timing. 

3.5 Harvest 
While over-harvest probably contributed to the decline in steelhead and bull trout abundance, in-
basin harvest currently is less of a limiting factor than other factors. The Yakima River and its 
tributaries have been closed to steelhead fishing since 1994. Selective gear rules (no bait, single 
barbless hooks) for trout fishing are in effect in a number of tributaries (e.g., Yakima River upstream 
of Roza Dam, Taneum, Swauk, Teanway, Naches, Little Naches, Bumping, Rattlesnake, and 
American rivers) known to support bull trout and steelhead spawning and rearing. In addition, no 
trout harvest is permitted (catch and release only) in the Yakima upstream of Roza Dam, part of the 
Naches River and in Rattlesnake Creek, and there are low catch limits (generally 2 trout, minimum 
length 8 or 12 inches). These regulations protect and enhance resident trout, adult and juvenile 
steelhead, and bull trout populations, while at the same time providing economically important 
recreational fisheries for resident trout.  

Staging areas for pre-spawning steelhead near the mouths of Toppenish and Satus creeks are closed 
for coho and fall chinook during fall salmon fisheries. Restrictions on bull trout fishing in the 
Yakima subbasin began in 1993. The Yakima River and its tributaries are currently closed to bull 
trout fishing, as are nearly all Washington waters east of the Cascade crest. Many important bull 
trout spawning and rearing areas are closed to all fishing to protect bull trout (e.g., South Fork Tieton 
River, Gold Creek, parts of Indian, Ahtanum, and Box Canyon creeks). 
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3.6 Hatcheries 
Steelhead are no longer stocked in the Yakima subbasin, but over the years steelhead from several 
sources were introduced, most notably the Skamania stock, which originated from the Washougal 
River. The co-managers agreed in the mid-1980s that a new approach was needed for Yakima 
steelhead enhancement, and entered into an agreement to produce fish from wild Yakima 
broodstock. In 1985 the YN and WDFW started a hatchery production program with wild Yakima 
stocks. Broodstock were trapped by YN at Prosser Dam and transported to the WDFW Yakima 
hatchery for spawning, egg incubation and rearing. Final rearing was at the Nelson Springs raceway 
by volunteers from the Yakima Chapter, Northwest Steelhead and Salmon Council of Trout 
Unlimited. The co-mangers agreed that wild broodstock collection should discontinue after 1989, 
because of a low smolt-to-adult survival rate and because there was no way to differentiate steelhead 
populations at Prosser Dam. From 1990 through 1992 a small number of adult Yakima subbasin 
steelhead were trapped and their progeny reared by Yakima-Klickitat Fisheries Project (YKFP) 
researchers to evaluate species interactions in the upper Yakima River. Hatchery-produced steelhead 
smolts were last released in the Yakima subbasin in 1993 (Berg and Fast 2001).  

There is currently a conservation hatchery program that effects all populations of steelhead in the 
basin:  the kelt reconditioning program managed by the Yakima-Klickitat Fisheries Project and 
funded by the BPA. This program captures post-spawn steelhead as they leave the Yakima Basin at 
the Chandler Bypass facility. These fish are transferred to a culture facility at near Prosser, and 
“reconditioned” for approximately 8 months.  Currently, up to 20% of steelhead that spawn in the 
basin have been reconditioned under this program. The effects of this program on the steelhead 
populations genetic and life history diversity are unknown, but thought to be minor due to the nature 
of the fish themselves (natural origin) and the volitional release strategy that allows the 
reconditioned kelts to naturally select for spawning sites in areas of the basin upstream. 

There have been no hatchery bull trout programs in the Yakima subbasin. 

3.7 Hydropower 
Hydroelectric power is produced on a small scale in the Yakima Basin, principally at two locations 
served by the Roza and Chandler power and irrigation canals. Recently, a third hydropower site, the 
Wapatox power and irrigation canal, has been purchased by the BOR using YRBWEP funds, these 
flows that formerly were diverted for power generation are now remaining in-stream in a critical 
low-flow reach of the Naches River.  The remaining hydropower generation within the Yakima 
subbasin can affect fish populations by reducing streamflow in the river reaches between these 
diversions and the power plant outfalls. Operational details on these and other hydropower plants in 
the Yakima subbasin are available in BOR (2002). 

Diversions for power production often decrease streamflows below natural levels during the 
steelhead spawning period. Flow subordination (i.e., flows left instream below power diversions) 
targets of 400 cfs below Roza Dam and 800 to 1000 cfs below Prosser Dam are observed outside the 
irrigation season (mid-October to mid-March), but these subordination targets have little relationship 
to historical streamflows, and are not linked to the life-history requirements of native fish (including 
steelhead). Power plant operation and screen maintenance activities in the Chandler and Roza canals 
can combine to produce large flow fluctuations in the Yakima River when the canals are dropped for 
maintenance and rewatered to generate power. Steelhead are likely affected by low flows stemming 
from power operations below Prosser and Roza dams, especially during the fall migration season 
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into winter holding habitats in the mainstem Yakima River. As stated elsewhere, power plant outfalls 
can introduce false attraction water into the Yakima River during the upstream migration period for 
steelhead. 

Steelhead migrating to and from the Yakima subbasin pass four Columbia River hydroelectric dams:  
Bonneville, The Dalles, John Day and McNary. On May 26, 2005 the federal district court for 
Oregon declared the Federal Columbia River Power System (FCRPS) Biological Opinion to be 
invalid, and at the time of this writing, actions to mitigate for the effects at federal hydropower 
facilities are incomplete or not fully defined. 

3.8 Ecological Factors 
The biotic communities of aquatic systems in the Yakima subbasin are highly complex. Within 
aquatic communities, assemblages and species have varying levels of interaction with one another. 
Direct interactions may occur in the form of predator-prey, competitor, and disease- or parasite-host 
relationships. In addition, many indirect interactions may occur between species. For example, 
predation of one species upon another may enhance the ability of a third species to persist in the 
community by releasing it from predatory or competitive constraints (e.g., Mittelbach 1986; Hillman 
et al. 1989a). These interactions continually change in response to shifting environmental and biotic 
conditions. Human activities that change the environment, the frequency and intensity of 
disturbance, or species composition can shift the competitive balance among species, alter predatory 
interactions, and change disease susceptibility. All of these changes may result in community 
reorganization and a reduction in steelhead and bull trout abundance and spatial structure. The 
overall effect of ecological factors on population viability is mostly unknown. 

3.8.1 Competition 
Competition among organisms occurs when two or more individuals use the same resources and 
when availability of those resources is limited (Pianka 2000). That is, for competition to occur, 
demand for food or space must be greater than supply (implies high recruitment or that the habitat is 
fully seeded) and environmental stresses few and predictable. Two types of competition are 
generally recognized: (1) interference competition, where one organism directly prevents another 
from using a resource through aggressive behavior, and (2) exploitation competition, where one 
species affects another by using a resource more efficiently. Salmonids likely compete for food and 
space both within species (intraspecific) and between species (interspecific). Interspecific 
interactions are more likely to occur between native and exotic species, rather than between species 
that coevolved together. 

Although coevolved sympatric species should segregate (i.e., partition resources in space or time or 
both), native species may still interact along the margins of their spatial and temporal distributions. 
Significant interaction between redside shiners and steelhead may occur as a result of changes or 
modifications in water quality (e.g., temperature). Reeves et al. (1987) found that redside shiners 
dominated juvenile steelhead at warmer temperatures. Where land use has increased water 
temperatures within the subbasin, one can expect increased interactions between shiners and 
steelhead.  

Exotic species are more likely to interact with steelhead and bull trout because exotics have not had 
time to segregate spatially or temporally in their resource use. Brook trout are important competitors 
with bull trout (Dambacker et al. 1992; Nakano et al. 1998). Goetz (1989) reported that where brook 
trout and bull trout occur together, bull trout populations have declined. There are naturally 
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reproducing populations of introduced brook trout throughout in the subbasin (WDFW 1998). 
Notable brook trout concentrations exist in the Cle Elum drainage, the upper Yakima River between 
Easton and Keechelus lakes, small tributary streams of the upper Yakima River, and the Satus Creek 
watershed. Probable impacts on bull trout include predation on juveniles and competition for food 
and space. Brook trout may also pose a serious genetic threat to bull trout due to the potential for 
hybridization (WDW 1992; Rieman and McIntyre 1993). Although evidence is limited, it appears 
that the resulting offspring in some circumstances are fertile, thus providing an avenue for further 
introgression with bull trout populations (USFWS 2002; Wydoski and Whitney 2003). In the Cle 
Elum drainage, potential competition with introduced brown trout and lake trout may limit the 
population viability of bull trout. Lake trout and brown trout could also prey on juvenile or subadult 
bull trout. 

A potentially important source of exploitative competition occurring outside the geographic 
boundary of the ESUs may be between the exotic American shad (Alosa sapidissima) and juvenile 
steelhead. Palmisano et al. (1993a, 1993b) concluded that increased numbers of shad likely compete 
with juvenile salmon and steelhead, resulting in reduced abundance and production of salmon and 
steelhead. 

Although coho salmon were native to the subbasin, the species was extirpated by the early 1980s. 
Recently, there have been efforts to re-establish them in the Yakima subbasin (Hubble et al. 2004). 
Thus, there is the potential that reintroduced coho will interact negatively with steelhead and bull 
trout. Recent analyses (Pearsons et al. 2004) have found some depression of rainbow and steelhead 
mean size at age since coho reintroduction and spring chinook supplementation began in the Yakima 
Subbasin. However, preliminary results indicate that this trend was not apparently related to 
supplementation activities. Impacts of smolt releases may have been balanced or exceeded by 
benefits of hatchery (as opposed to natural) rearing of potential competitors or by the increase in 
nutrients provided by returning adults. 

3.8.2 Predation 
Fish, mammals, and birds are the primary natural predators of steelhead and bull trout in the Yakima 
subbasin. Although the behavior of steelhead and bull trout precludes any single predator from 
focusing exclusively on them, predation by certain species can nonetheless be seasonally and locally 
important. Recent changes in predator and prey populations along with major changes in the 
environment, both related and unrelated to development in the Yakima subbasin, have reshaped the 
role of predation (Li et al. 1987). 

Northern pikeminnow, walleyes, and smallmouth bass have the greatest potential to negatively affect 
the abundance of juvenile salmonids in the Yakima subbasin. These are large, opportunistic 
predators that feed on a variety of prey and switch their feeding patterns when spatially or 
temporally segregated from a commonly consumed prey. Channel catfish also have the potential to 
significantly affect the abundance of juvenile salmonids. Native species such as sculpins and white 
sturgeon also prey on juvenile salmonids (Hunter 1959; Patten 1962, 1971a, 1971b). The WDFW 
currently has no catch limits on bass in the Yakima River, although only bass less than 12" or greater 
than 17" may be retained, of which no more than 1 may be over 17". There are no catch or size limits 
for channel catfish. (wdfw.wa.gov/fish/regs/2005/2005sportregs.pdf). 

Most adult salmonids within the Yakima subbasin are opportunistic feeders and are therefore 
capable of preying on juvenile steelhead and bull trout. Those likely to have some effect on the 

http://wdfw.wa.gov/fish/regs/2005/2005sportregs.pdf


 59

survival of juvenile salmonids include adult bull trout, rainbow/steelhead trout, cutthroat trout, brook 
trout, and brown trout.  

Avian predation on fish contributes to the loss of migrating juvenile salmonids in the Yakima River 
Basin constraining natural and artificial production. Fish-eating birds that occur in the Yakima 
subbasin include great blue herons (Ardea herodias), gulls (Larus spp.), osprey (Pandion haliaetus), 
common mergansers (Mergus merganser), American white pelicans (Pelecanus erythrorhynchos), 
double- crested cormorants (Phalacrocorax spp.), Caspian terns (Sterna caspia), belted kingfishers 
(Ceryle alcyon), black-crowned night herons (Nycticorax nycticorax), Forster’s terns (Sterna 
forsteri), hooded mergansers (Lophodytes cucullatus) and bald eagles (Haliaeetus leucocephalus) 
(Stephenson and Fast 2005). These birds have high metabolic rates and require large quantities of 
food relative to their body size. In the Columbia River estuary, avian predators consumed an 
estimated 16.7 million smolts (range, 10-28.3 million smolts), or 18% (range, 11-30%) of the smolts 
reaching the estuary in 1998 (Collis et al. 2000). Caspian terns consumed primarily salmonids (74% 
of diet mass), followed by double-crested cormorants (P. auritus) (21% of diet mass) and gulls (8% 
of diet mass). The NMFS (2000) identified these species as the most important avian predators in the 
Columbia River basin.  

Mammals may be an important agent of mortality to steelhead and bull trout in the Yakima subbasin. 
Predators such as river otters (Lutra Canadensis), raccoons (Procyon lotor), mink (Mustela vison), 
and black bears (Ursus americanus) are common. These animals, especially river otters, are capable 
of removing large numbers of salmon and trout (Dolloff 1993). Black bears consume large numbers 
of salmon, but generally scavenge post-spawned salmon. Pinnipeds, including harbor seals (Phoca 
vitulina), California sea lions (Zalophus californianus), and Steller’s sea lions (Eumetopia jubatus) 
are the primary marine mammals preying on steelhead originating from the Yakima subbasin 
(Spence et al. 1996). Pacific striped dolphin (Lagenorhynchus obliquidens) and killer whale 
(Orcinus orca) may also prey on adult steelhead. Seal and sea lion predation is primarily in saltwater 
and estuarine environments, although they are known to travel well into freshwater after migrating 
fish. All of these predators are opportunists, searching out locations where juveniles and adults are 
most vulnerable. 

3.8.3 Disease and parasitism 
Steelhead and bull trout can be infected by a variety of bacterial, viral, fungal, and microparasitic 
pathogens. Numerous diseases may result from pathogens that occur naturally in the wild or that 
may be transmitted to wild fish via infected hatchery fish. Infectious hematopoietic necrosis virus, 
bacterial kidney disease (BKD; Renibacterium salmoninarum), coldwater disease (Flavobacterium 
psychrophilum), and columnaris (F. columnare) have all been identified in salmonids in the Yakima 
River (BPA 1990; Thomas and Pearsons 2001). Beginning as early as mid-April in water short 
years, water temperatures in the lower Yakima River are in the range favorable for the development 
and serious progression of infectious salmonid diseases (Fryer et al. 1976; Jobling 1981). Steelhead 
are more resistant to BKD than are other salmon species, although Foote (1992) did find high 
incidence of BKD in wild steelhead populations in the Trinity River.  

Sublethal chronic infections can impair the performance of steelhead, and bull trout in the wild, 
thereby contributing secondarily to mortality or reduced reproductive success. Fish weakened by 
disease are more sensitive to other environmental stresses. Additionally, they may become more 
vulnerable to predation (Hoffman and Bauer 1971), or less able to compete with other species. As 
noted earlier, Reeves et al. (1987) found that water temperature affected interactions between redside 
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shiners and steelhead. Outcomes of interactions were, in part, related to infection with F. columnare. 
In their study, most steelhead were infected at warmer temperatures, whereas shiners showed a 
higher incidence of infection at cooler temperatures.  

3.9 Factors Outside the ESUs 
Most populations of bull trout in the Yakima subbasin are resident upstream of impassable storage 
dams, although fluvial traits including use of the Columbia River cannot be ruled out for other 
populations. Several of the known habitat requirements of bull trout are more stringent than for 
steelhead, and modifications of the Columbia River for hydropower and navigation can be assumed 
to also affect bull trout.  

The most comprehensive and instructive index of steelhead survival downstream from the Yakima 
River is the smolt-to-adult return rate (SAR). This survival index reflects all agents of mortality 
affecting the life cycle of salmon and steelhead from migrating smolts through returning adults. 
Various sources of mortality acting on populations during this portion of their life cycle include: 

• Hydrosystem operations.  

• Migration conditions in the mainstem, including both natural and anthropogenic causes (e.g., 
actions associated with urbanization and industrialization) and their effects on water quality (e.g., 
total dissolved gases and temperature). 

• Fish condition, which can vary annually by hatchery or rearing stream.  

• Marine/estuarine conditions and processes influenced by natural and anthropogenic factors. 

• Harvest in marine and riverine waters. 

• Predation.  

SARs can be calculated in different ways. Juvenile salmonids implanted with either passive 
integrated transponder (PIT) tags or coded wire tags (CWT) can be used to estimate SAR, if 
returning adults can be sampled at strategic locations. Alternatively, the survival index can be 
calculated by estimating smolt abundance passing some site (e.g., a dam or the mouth of a tributary), 
then subsequently estimating adult returns to that location for a specific brood year. Often, SARs are 
expressed in terms of return rates to the mouth of the Columbia River. This calculation requires 
additional information such as estimates of in-river harvest and adult passage mortality. SARs 
expressed in terms of return rates to the mouth of the Columbia River are less useful when 
evaluating viability, because viability is based on how many fish reach the spawning grounds, not 
the Columbia River mouth. 

Two groups of steelhead PIT-tagged in Toppenish Creek during the 2001-02 out-migration season 
had a return rate from Toppenish Creek as juveniles to McNary Dam as adults of 1.2% and 4.7% 
(Table 3.1). The return of ocean age 1 adults from the two groups tagged in the 2002-03 out-
migration season was estimated at 1.9% and 0.9%. Mortality between Toppenish Creek and Prosser 
significantly affects the return rate (Table 3.1).  
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Table 3.1.  Adult Return Rates for Toppenish Creek Steelhead.  

          Estimated Adult Return Rate (%) 

Tagging Dates 
Tributary Smolt To 

McNary Adult 
Prosser Smolt to 

McNary Adult 
Season 

Inves-
tigator Begin End 

Number 
Tagged Age 1 Age 2 Total Age 1 Age 2 Total 

2001-02 YN 12/5/01 5/23/02 929 0.97 0.22 1.18 3.91 0.87 4.78 
2001-02 YN 2/1/02 5/23/02 306 0.65 0.33 0.98 1.51 0.76 2.27 
2001-02 USGS 2/21/02 5/24/02 274 3.28 1.46 4.74 6.07 2.70 8.77 
2002-03 YN 11/12/02 3/3/03 586 1.88    4.37    
2002-03 YN 2/13/03 3/3/03 202 1.98    4.04    
2002-03 USGS 3/30/03 5/19/03 225 0.89    1.50    
2003-04 YN 12/10/03 5/5/04 467           
2003-04 YN 2/2/04 5/5/04 389           
2003-04 YN 1/16/04 5/5/04 248           
2003-04 YN 1/13/04 5/5/04 61             
Italicized results are February-May subsets of results in rows immediately above, presented for comparison of 
YN results with USGS results in the rows immediately below. 

3.10 Interaction of Factors 
As noted above, a wide range of factors have affected the abundance, productivity, spatial structure, 
and diversity of steelhead and bull trout in the Yakima subbasin. What is less clear is how different 
factors have interacted to depress populations within the Yakima subbasin.  

Populations within the Yakima subbasin were first affected by the intensive commercial fisheries in 
the lower Columbia River. These fisheries began in the latter half of the 1800s and continued into 
the 1900s and nearly decimated many salmon and steelhead stocks. Hydroelectric dams, irrigation 
storage dams and diversions reduced the abundance and productivity of stocks, but also affected 
their spatial structure by blocking historic spawning and rearing areas. Early hatcheries constructed 
to mitigate for fish loss at mainstem dams were operated without a clear understanding of population 
genetics. Although hatcheries were increasing the abundance of stocks, they were probably also 
decreasing the diversity of populations they intended to supplement.  

Concurrent with these activities, human population growth within the subbasin was increasing and 
numerous land uses (agriculture, mining, timber harvest, transportation systems, and urban and rural 
development) were degrading and polluting salmon and trout spawning and rearing habitat. In 
addition, exotic (non-native) species were introduced throughout the region that directly or indirectly 
affected salmon and trout. All these activities (harvest, hydropower, hatcheries, and habitat) acting in 
concert decreased the abundance, productivity, spatial structure, and diversity of  steelhead and bull 
trout in the Yakima subbasin. 

3.11 Current Threats 
The previous sections briefly described factors that led to the decline of steelhead and bull trout in 
the Yakima subbasin. In this section the plan summarizes current threats to the continued existence 
of these species. These threats are organized according to five categories as set forth in Section 
4(a)(1) of the ESA, and are a compilation of the actual listing determinations for the species by the 
federal services, local information such as the Subbasin Plan, and interviews with local managers 
and natural resource professionals: 

1. The present or threatened destruction, modification, or curtailment of its habitat or range. 
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2. Overutilization for commercial, recreational, scientific, or educational purposes. 

3. Disease or predation. 

4. Inadequacy of existing regulatory mechanisms. 

5. Other natural or human-made factors affecting its continued existence. 

The Present or Threatened Destruction, Modification, or Curtailment of its Habitat or 
Range 

• Although land and water management activities have improved, factors such as storage dams, 
diversions, roads and railways, agriculture (including livestock grazing), residential 
development, and forest management continue to threaten steelhead and bull trout and their 
habitat in the Yakima subbasin. 

• Storage dams and diversion operations have significantly changed flow and temperature regimes 
resulting in reduced spawning, rearing, and migratory habitat quality and quantity. 

• Permanent and seasonal passage impediments have disrupted migrations and fragmented 
populations.  

• Unscreened and inadequately screened diversions entrain and kill juvenile steelhead and bull 
trout.  

• Columbia River hydroelectric system passage mortality and alterations of habitat have reduced 
abundance of migrant steelhead and possibly bull trout.  

• Sedimentation from land and water management activities has caused habitat degradation in 
some streams. 

• Flow regulation, habitat simplification, and loss of floodplain structure and function from land 
and water management activities have impaired listed fish species and their habitat in many 
locations in the Yakima subbasin. 

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes 

• Incidental capture of steelhead and bull trout during recreational fisheries may reduce their 
abundance in the Yakima subbasin.  

• Harvest of bull trout because of misidentification continues under existing fishing regulations. 

• Incidental mortality in mixed-stock mainstem Columbia River recreational and commercial 
fisheries has contributed to the loss of naturally produced steelhead.  

• Illegal harvest (poaching) continues to threaten listed fish species. 

Disease or Predation 

• The presence of non-native (exotic) species, such as bass and walleye, has resulted in increased 
predator populations that prey on listed fish species.  

• Increased predation by northern pikeminnow (native species) affects the survival of downstream 
migrating steelhead and bull trout.  
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• Predation by pinnipeds and birds in the mainstem Columbia River and Columbia River estuary is 
a threat to steelhead. 

Inadequacy of Existing Regulatory Mechanisms 

• The implementation and enforcement of existing Federal and State laws designed to conserve 
fishery resources, maintain water quality, and protect aquatic habitat have not been entirely 
successful in preventing past and ongoing habitat degradation. 

• Although the Washington State Growth Management Act and Shoreline Management Act have 
been significantly changed to improve management, conditions and protection efforts for listed 
species, local regulatory improvements and compliance monitoring (enforcement) are not yet 
complete and will require political support and funding. 

• The State of Washington Forest Practice Rules address forest habitat conditions and functions 
needed for listed fish, but there is some uncertainty as to the long-term adequacy of these rules to 
address all major ecological processes that maintain properly functioning habitat for all life 
stages of listed fish species. 

• Implementation of the Federal Clean Water Act has not yet been completely successful in 
protecting listed fish species, particularly with respect to non-point sources of pollution. 

Other Natural or Human-Made Factors Affecting its Continued Existence 

• Natural climatic conditions (e.g., fires, floods, droughts, landslides, etc.) can exacerbate the 
problems associated with degraded and altered riverine and estuarine habitats. 

• Reduced returns of anadromous species have decreased marine-derived nutrients, affecting 
overall fish productivity within the subbasin. 

• Drought conditions reduce already limited spawning, rearing, and migration habitat. 

• Poor ocean conditions (e.g., less upwelling, warm surface waters, etc.) negatively affect 
steelhead production. 

• Dispersed recreation (off-road vehicles, recreational dams, camp sites, access roads, etc.) 
increases sedimentation, reduces riparian and floodplain function, and reduces abundance and 
spatial structure of listed species. 

• Past introduction of brook trout continues to threaten bull trout through hybridization, 
competition, and predation. 

As noted earlier, recent activities to address threats and reverse the long-term decline of steelhead 
and bull trout in the Yakima subbasin are being initiated at the Federal, State, and local levels (e.g., 
restrictive harvest regulations, adoption of various land management rules, and development of 
conservation strategies and plans). While these efforts are important to the conservation and 
recovery of ESA-listed species, additional work is needed to minimize threats to recovery (the 
subject of Section 5). 
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3.12 Uncertainties 
The preceding sections described many of the important factors that have, and continue to, reduced 
the abundance, productivity, spatial structure, and diversity of steelhead and bull trout in the Yakima 
subbasin. It is clear that actions must be taken in order to recovery listed populations. However, 
there are “key” areas of uncertainty19 identified in Biological Opinions (BiOp), PATH (Plan for 
Analyzing and Testing Hypotheses), QAR analyses, USFWS Bull Trout Draft Recovery Plan, and 
Northwest Power and Conservation Council documents that can affect the success of actions 
implemented within and outside the Yakima subbasin. Resolution of uncertainties will greatly 
improve chances of attaining recovery goals outlined in this plan, and is a major reason for  the 
monitoring and adaptive management program described in Chapter 7 of this document. These “key” 
uncertainties are highlighted below. 

3.12.1 Ocean productivity and natural variation 
Global and regional-scale processes in the ocean and atmosphere can regulate the productivity of 
marine, estuarine, and freshwater steelhead habitats. Although managers cannot control these 
processes, natural variability must be understood to correctly interpret the response of salmon to 
management actions. Additional research is needed to help understand the mechanisms of ocean and 
climatic survival conditions, and to help improve forecasting and relating fisheries management 
capabilities and ensure that Yakima Basin populations persist over the full range of environmental 
conditions they are likely to encounter. It is assumed that ocean conditions will continue to have the 
ability to support populations above an at-risk level; however, it is recognized that ocean conditions 
have changed and could become a factor in supporting salmonid populations in the future. That 
being said, existing freshwater habitat and take (in and out of basin) is unlikely to support and allow 
Yakima populations to recover.  

3.12.2 Global climate change 
The potential impacts of global climate change are recognized at national and international levels. 
Many climate models project changes in regional snowpack and stream flows with global climate 
change. These changes could have significant effects on the success of recovery actions and the 
status of listed fish populations in the Yakima subbasin. The risks of global climate change are 
potentially great for Yakima subbasin stocks because of the sensitivity of salmon stocks to climate-
related shifts in the position of the sub-arctic boundary, the strength of the California Current, the 
intensity of coastal upwelling, and the frequency and intensity of El Nino events (NPCC 2004). 
More research is needed to address the effects of global warming on ocean circulation patterns and 
salmon and trout productivity. 

3.12.3 Hatchery effectiveness 
Hatchery rearing of steelhead is complicated by variability in smolt age. For a hatchery program to 
allow expression of this natural variability, it would be necessary to mimic natural growth rate in the 
hatchery and release juveniles at age 1 or earlier, either to emigrate or remain in fresh water for 
another year or two. It would also be necessary to maintain population distinctions in the broodstock 
capture and juvenile release aspects of a hatchery program. 

                                                 
19 Key uncertainties identify important gaps in our knowledge about the resources and functional relationships 
that determine fish viability. 
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Another way to improve productivity is to improve the rate of repeat spawning. Currently observed 
repeat spawning rates for wild steelhead in the Columbia River Basin are severely depressed due to 
development and operation of the hydropower system and other anthropogenic factors. Increasing 
repeat spawning rates using fish culturing methods could be a viable technique to assist in steelhead 
recovery. Kelt reconditioning experiments have been underway in the Yakima subbasin since 2000, 
and evaluations of the spawning success of reconditioned kelts began in 2004. 

3.12.4 Invasive species 
Another critical uncertainty is the effect of invasive, exotic species on the viability of listed steelhead 
in the Yakima subbasin. One such species, American shad, may affect the abundance and survival of 
steelhead in the lower Columbia River. It is possible that the growing population of shad is 
competing directly with juvenile steelhead by cropping food sources important to salmonids in the 
lower Columbia River. It is also possible that the large numbers of shad in the lower river contribute 
to the growth of northern pikeminnow, smallmouth bass, and walleye, which are important predators 
of salmon and steelhead. Shad may be sustaining large populations of predators during periods when 
salmon and steelhead are not available to the predators, and, as a result, more and larger predators 
are present during periods when salmon and steelhead are moving through the lower Columbia 
River. Research is needed to assess the direct and indirect effects of American shad on the 
abundance and survival of Yakima subbasin steelhead.  

Brook trout is an invasive species within the Yakima subbasin that competes with bull trout for food 
and space. Brook trout can hybridize with bull trout and adult brook trout are known to feed on 
juvenile bull trout. Research is needed to assess the direct and indirect effects of invasive species 
(including invasive plants) on the abundance and survival of steelhead and bull trout in the Yakima 
subbasin. 

3.12.5 Effects of harvest, hatchery, hydropower, and habitat actions 
A critical uncertainty associated with the implementation of this recovery plan will be the effect of 
management actions or strategies on the environment and on life-stage specific survival rate and 
population level responses. It is unclear how strategies implemented within the subbasin will interact 
and contribute to recovery. In particular, a high level of uncertainty exists for the magnitude and 
response time of habitat actions. Even if all habitat actions could be implemented immediately 
(which they cannot), there will be delays in the response to actions. Populations will likely respond 
more quickly to some actions (e.g., diversion screens and barrier removals) than they will to others 
(e.g., riparian plantings). Although the effects of interacting strategies on population VSP parameters 
remain unknown, monitoring will contribute substantially to resolving this uncertainty. 

3.12.6 Effects of human population growth 
Human population growth in the Yakima subbasin and its effects on recovery of listed species is a 
critical uncertainty. Urban and rural areas will probably expand along streams and rivers at a greater 
rate than in upland areas. Knowing this ahead of time does not necessarily correspond with 
corrective actions to land-use policies and regulations to ameliorate the potential effects. A high 
degree of coordination among agencies, tribes, and counties will be needed to maximize recovery 
efforts. 

3.12.7 Effects of Pesticides 
Agricultural lands in the Yakima subbasin support a diversity of crops, and a host of pesticides are 
applied yearly to increase production. Consequently, steelhead in the Yakima subbasin are exposed 
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to a wide range of environmental contaminants in surface waters and sediments during different 
stages of their life histories. More than 180 different pesticides are applied yearly throughout the 
Yakima subbasin (Rinella et al. 1999), including chemical classes known to interfere with the 
normal function of the nervous system in salmon and other fish. These classes include the 
organophosphates (Morgan and Kiceniuk 1990; Moore and Waring 1996a; Beauvais et al. 2000; 
Scholz et al. 2000; Brewer et al. 2001), the carbamates (Little et al. 1990; Waring and Moore 1997; 
Carlson et al. 1998), the pyrethroids (Moore and Waring 2001; Little et al. 1993), and the triazines 
(Moore and Waring 1998; Saglio and Trijasse 1998). Collectively, these chemical classes account 
for the majority of current use pesticides that have been detected in Yakima Basin surface water 
samples (Rinella et al. 1999).  

The pesticides identified above are known to specifically target key functions of vertebrate neurons 
and neural networks. Consequently, sublethal exposures to these chemicals might be expected to 
impair the neurochemistry, neurophysiology, or behavior of exposed salmonids. This is a significant 
concern for listed species in the Yakima subbastin because the nervous system is the basis for 
behaviors that are critical to survival and reproductive success. All behaviors, including hatching, 
swimming, schooling, sheltering, foraging, predator avoidance, imprinting, seaward migration, 
homing and spawning are potentially vulnerable to sublethal, pesticide-induced neurotoxicity 
(Ewing 1999). Many pesticides presently used in the Yakima subbasin are known to interfere with 
the behavior or physiology of salmonids at concentrations that are well below the levels that cause 
mortality. These effects occur at pesticide concentrations that are very low and, in many cases, well 
within the range of exposure conditions previously observed in many reaches of the Yakima River 
and its tributaries (Joy and Patterson 1997; Rinella et al. 1999; Ebbert and Embrey 2001).  

Although the effects of pesticide exposure to the physiology of salmonids are relatively certain, the 
effects on population VSP parameters remain unknown. However, the scientific uncertainties 
associated with the relationship between pesticide exposure and salmonid population performance 
does not suggest that a lack of impairment has occurred, or is presently occurring. Rather, these 
issues of pesticide uncertainty likely increase the adverse effects of contaminated surface waters on 
all life stages of steelhead and bull trout.
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4  Recovery Goals and Criteria 
4.1 Recovery Strategy 4.3 Recovery Criteria 

4.2 Recovery Goals and Objectives 4.4 Recovery Plan Timeframe 

In Sections 2 and 3, the recovery plan described the status of ESA-listed populations in the 
Yakima subbasin and reasons for their decline. In this section, the plan identifies goals, 
objectives, recovery criteria, and recovery levels for steelhead and bull trout in the Yakima 
subbasin.  

4.1 Recovery Strategy 
At the time of listing, steelhead in the Yakima subbasin exhibited low numbers and productivity 
(see Section 2). Trends in abundance were mostly downward and replacement ratios were low. 
Likewise, bull trout abundance in the Yakima subbasin was relatively low (see Section 2). Most 
bull trout populations (or subpopulations) exhibited depressed or unknown trends. Since 1999, 
steelhead abundance has increased overall. However, both species remain at numbers that are 
considered below viable populations. 

Several factors contributed to the depressed status of the two ESA-listed species in the Yakima 
subbasin and continue to do so (see Section 3). The strategy of this plan is to identify goals, 
objectives, and specific actions that address the primary factors that limit the abundance, 
productivity, spatial structure, and diversity of steelhead and bull trout in the Yakima subbasin. 
Each action is linked directly to a specific limiting factor, threat, extinction risk, or gap. 
Ultimately, the implementation of specific recovery actions should lead to the restoration of 
steelhead and bull trout populations such that they become viable components of the ecosystem. 
These actions will also benefit other fish species and some wildlife, and lessen the chance for 
additional listings in the Yakima subbasin. 

For all listed species, recovery requires reducing or eliminating threats to the long-term 
persistence of populations, maintaining widely distributed populations across diverse habitats of 
their native ranges, and preserving genetic diversity and life-history characteristics. Successful 
recovery of the species means that populations and ESUs have met certain measurable criteria 
associated with viable salmonid populations (ICTRT 2004). This plan focuses on four viable 
salmonid population (VSP) parameters: abundance, productivity, spatial structure, and diversity. 
These parameters were introduced in Section 1.4.2 and described in detail in Section 2.4.  

4.2 Recovery Goals and Objectives 
The overall goal of this plan is recovery of steelhead and bull trout in the Yakima subbasin. 
Because steelhead and bull trout have different life-history characteristics, this plan recommends 
different recovery goals for the different species. The specific goal for steelhead is: 

• To ensure long-term persistence of viable populations of naturally produced 
steelhead distributed across their native range. 

The specific goal for bull trout is: 

• To ensure long-term persistence of self-sustaining, complex, interacting groups of 
bull trout distributed across their native range. 
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A “viable” population is defined as an independent population that has negligible risk of 
extinction due to threats from demographic variation, local environmental variation, and genetic 
diversity changes over a 100-year timeframe. This recovery plan goal is but the first step in 
increasing the abundance and productivity levels of steelhead and bull trout populations to a 
point of harvestability for recreational, commercial, and ceremonial purposes, in keeping with 
the Vision 2020 statement in Section 1.2. 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 Yakima subbasin. Below are the specific objectives that 
should lead to recovery of each listed species in the Yakima subbasin. 

4.2.1 Steelhead 
Steelhead populations within the Yakima subbasin make up only a portion of the total Middle 
Columbia River ESU. Therefore, even if the populations and major population grouping within 
the Yakima subbasin meet recovery objectives and criteria, the population may not be recovered 
if other populations throughout the ESU do not meet their objectives and criteria. 

Abundance 
Increase and maintain abundance of steelhead within each population in the Yakima subbasin to 
levels consistent with viability. 

Productivity 
Increase the productivity (spawner:spawner ratios) of steelhead within each population to levels 
that, together with increased abundance, result in low risk of extinction (less than 5% over 100 
years). 

Spatial Structure/Diversity 
Restore the distribution of steelhead to previously occupied areas (where practical) and conserve 
their genetic and phenotypic diversity. 

4.2.2 Bull trout 
Local bull trout populations within the Yakima subbasin make up only a portion of the total 
Columbia Basin Distinct Population Segment. Therefore, even if the local populations within the 
Yakima Core Area meet recovery objectives and criteria, the Core Area may not be de-listed if 
other Core Areas throughout the Columbia Basin do not meet their objectives and criteria. 
Because of new information on the presence and distribution of bull trout in the Core Area, these 
objectives have been modified since the development of the bull trout draft recovery plan (2002). 

Abundance 
Increase the abundance of adult bull trout within the Yakima core area to levels that are 
considered self sustaining (>100 spawners annually within each local population). 

Productivity 

Maintain a stable or increasing trend in abundance of adult bull trout within the Yakima core 
area. 
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Spatial Structure/Diversity 
Maintain the current distribution of bull trout in all local populations, restore distribution to 
previously occupied areas (where practical), maintain the migratory form within the core area, 
conserve genetic diversity, and provide for genetic exchange.  

4.3 Recovery Criteria 
This section identifies the recovery criteria for each objective. Although criteria must be 
measurable and objective, they need not all be quantitative (NMFS 2004). The purpose of criteria 
is to assess whether actions are resulting in recovery of listed species in the Yakima subbasin. 
The criteria developed for recovery of steelhead and bull trout address quantitative and 
qualitative measurements of abundance, productivity, and spatial structure/diversity on a 
population or local population basis. 

4.3.1 Steelhead 
The following criteria must be met before the Middle Columbia River steelhead ESU can be de-
listed and considered recovered. The ICTRT developed the abundance and productivity criteria, 
which were based on intrinsic potential analysis, the concepts contained in McElhany et al. 
(2000), and habitat capacity estimates. Local recovery planners developed the Spatial Structure 
and Diversity indices based on potential population size, current and potential distribution, and 
life histories currently exhibited in each population. 

Abundance and productivity 

Criterion 1: The 12-year geometric mean for abundance and productivity of naturally produced 
steelhead within the Satus, Toppenish, Naches, Upper Yakima populations must reach levels that 
would have less than a 5% risk of extinction over a 100-year period (Table 4.1). 

Criterion 2: At a minimum, the Yakima major population group will maintain at least 5,750 
spawners and a spawner:spawner ratio greater than 1.0 distributed among the four populations as 
follows:  

Population Minimum 12-yr GM 
Spawners 

Minimum 12-yr GM 
Spawner:Spawner 

Satus 1000 1.3 

Toppenish 1000 1.3 

Naches 1,500 1.2 

Upper Yakima 2,250 1.2 

                Table 4.1.   Spawners And Spawner:Spawner Ratio 
Spatial structure and diversity 

Criterion 3: Naturally produced steelhead will use currently occupied major spawning areas 
throughout the ESU according to the following population-specific criteria: 
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Satus 

Naturally produced steelhead spawning will occur within both of the major spawning 
areas in the Satus watershed (Satus/Logy and Dry Creek watersheds) and both minor 
spawning areas (Mule-Dry Creek and Poisel Canyon). The minimum number of naturally 
produced steelhead redds within each of the two major spawning areas will be either 25% 
of the total number of redds within the Satus population or at least 100 redds within each 
major area, whichever is greater. 

Toppenish 

Naturally produced steelhead spawning will occur within both of the major spawning 
areas in the Toppenish watershed (upper Toppenish and Simcoe) and both minor 
spawning areas (Agency and Mill creeks). The minimum number of naturally produced 
steelhead redds within each of the two major spawning areas will be either 20% of the 
total number of redds within the Toppenish population or at least 80 redds within each 
major area, whichever is greater. 

Naches 

Naturally produced steelhead spawning will occur within six of the seven major 
spawning areas. Spawning must consistently occur within Naches mainstem, Ahtanum 
Creek, and Rattlesnake Creek to maintain distribution across habitat types and life 
histories. The minimum number of naturally produced steelhead redds within each of the 
major spawning areas will be either 5% of the total number of redds within the Naches 
population or at least 20 redds within each major area, whichever is greater. 

Upper Yakima 

Naturally produced steelhead spawning will occur within eight of the eleven major 
spawning areas. Spawning must consistently occur within at least the Yakima mainstem, 
Umtanum Creek, Manastash Creek, Taneum Creek, Teanaway River, and upstream from 
Cle Elum Dam. The minimum number of naturally produced steelhead redds within each 
of the major spawning areas will be either 5% of the total number of redds within the 
Upper Yakima population or at least 20 redds within each major area, whichever is 
greater. 

This plan recommends that efforts be taken to recover all four steelhead populations in the 
Yakima subbasin. As such, this plan identifies specific actions that should lead to the recovery of 
steelhead in all four populations. However, it is not necessary that all four populations meet 
recovery criteria listed above. The current guidelines published by the ICTRT call for the 
following: 

1.   At least half (at least two) of the populations are at recovered abundance levels, with 
the other populations being maintained. 

2.   All major life histories supported historically should be present in the major 
population group. 

3.   The viable populations within a major population group should include proportional 
representation from populations classified as “large” or “intermediate.” 
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4.   Steelhead hatchery programs within each population must be integrated with the 
appropriate Yakima subbasin steelhead stock and will operate in a manner that 
contributes to recovery. 

5.   Levels of gene flow from out-of-ESU hatchery stocks into natural steelhead 
populations in the Yakima subbasin should be less than 1%. 

6.   Patterns of straying and gene flow among the natural populations of steelhead should 
be fee from human-caused alterations. 

4.3.2 Bull Trout 
The following criteria for Yakima bull trout must be met before the Columbia River bull trout 
population can be considered recovered. The USFWS recommended these criteria, which were 
based on habitat capacity estimates, effective population size estimates, and conservation 
principles and guidelines (U.S. Fish and Wildlife Service. 2002). 

Abundance 

Criterion 1: The abundance of Yakima bull trout will increase and maintain a 12-year geometric 
mean of 3,350 spawners, with no less than 50 redds (100-140 spawners) within at least 14 local 
populations (must include four local populations upstream of upper Yakima storage reservoirs).  

Criterion 2: Numbers of bull trout will be distributed among the 15 existing local populations 
and the reintroduced Taneum local population as follows: 

 

Local 
Population 

Minimum 10-yr 
average 

Spawners 

Gold Creek 200 

Box Canyon 100 

Kachess River 100 

Cle Elum 100 

Teanaway 100 

Upper Yakima 100 

Taneum 200 

Deep Creek 300 

Bumping River 100 

SF Tieton 500 

Indian Creek 500 

NF Tieton 100 

American River 300 

Crow Cr. 200 
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Rattlesnake 150 

Ahtanum Cr. 300 

   Table 4.2.  Spawners Per Local Population 
Productivity 

Criterion 3: The trend in numbers of bull trout redds (an index of numbers of spawners) within at 
least 14 local populations in the Yakima core area (must include four local populations upstream 
of upper Yakima storage reservoirs) are stable or increasing over a 12-year period. 

Spatial Structure/Diversity 

Criterion 4: Bull trout will use currently occupied spawning areas and suitable but unoccupied 
areas (e.g., Taneum Creek) throughout the Yakima core area.  

Criterion 5: The migratory form of bull trout and connectivity within the core area (among local 
populations) must be present and expanded within the core area. 

4.4 Recovery Plan Timeframe 
The time required to achieve recovery of steelhead and bull trout in the Yakima subbasin 
depends on the species status, factors currently affecting their viability, implementation and 
effectiveness of recovery actions, and physical and biological responses to actions. A large 
amount of work will be needed to de-list and reclassify ESUs, DPSs, and populations. In 
addition, long periods of time may be needed before some habitat actions result in measurable 
effects on species viability parameters.  

Actions in this recovery plan are to be implemented in the next 15 years. Recovery of the species 
themselves may take considerably longer (up to 30 years) because of delayed environmental 
response (such as the time required for a planted riparian zone to reach maturity and full 
function) and subsequent population response (the time required for a population to incorporate 
restored portions of their range into their life history). Actions are divided into three time frames:   

1) Ongoing projects, programs, or studies – Actions classified as ongoing are generally currently 
being undertaken by an entity which currently exists and has a record of successful 
implementation of projects or completion of studies or analysis. These actions are being 
implemented now, and will need to be continuously implemented in the future in most cases. 

2) Short-term – One-time or unique actions that can be implemented within the next 5 years. 

3) Long-term – Actions that generally require additional technical study, policy review, and 
public comment prior to implementation. Implementation of these actions should begin within 
the 15-year time frame, and in most cases continue into the future. Long-term actions require that 
studies, policy review, and public involvement begin early in the implementation process. 
Specific timeframes for implementation of these long-term actions will be developed as an early 
implementation product in late 2005 and early 2006.  
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5  Strategy for Recovery 
5.1 Approach 5.3 Population Scale Actions 

5.2 Subbasin Scale Actions 5.4 Integration of Actions 

This section of the recovery plan recommends recovery actions that are necessary to achieve the 
goals and objectives of the plan. It identifies and describes all recommended actions that will 
alleviate known threats and restore steelhead and bull trout populations in the Yakima subbasin 
to viable levels. This section provides guidance to resource managers, resource users, and 
landowners regarding the goals of the plan and actions needed to achieve recovery. 

5.1 Approach 
This plan recommends recovery actions that affect populations of steelhead and bull trout in the 
Yakima subbasin. Some of the actions identified in this plan were developed in other forums or 
processes (e.g., Subbasin Plans, Watershed Plans, and the USFWS Bull Trout Draft Recovery 
Plan) and are incorporated with little or no modification. Several have already been implemented 
to the benefit of one or more of the VSP parameters (abundance, productivity, spatial structure, 
and diversity) of populations in the Yakima subbasin. Actions already implemented must be 
continued, monitored, refined, and expanded depending on new information derived from 
monitoring and evaluation and evolving science. However, it is clear that additional actions are 
necessary to achieve recovery of these populations. 

The following guidelines were applied in selecting and describing recovery actions (NMFS 
2004). 

• Recovery actions should be discrete and action oriented. 

• Whenever possible, recovery actions should be site-specific, as per ESA Section 
4(f)(1)(B)(i). 

• Recovery actions should be feasible and fundable. 

• The plan should include both near-term (completed in less than 15 years) and long-term 
(thase that take longer than 15 years) actions. 

• Recovery actions should be described with sensitivity and discretion. 

Recommended actions in this plan are identified at two different spatial scales. These scales are:  

1.   Subbasin Scale—Actions recommended at the subbasin scale are intended to address 
factors that limit steelhead and bull trout population parameters throughout the entire 
Yakima subbasin. These actions primarily address factors such as stream flows, water 
quality (high temperatures), and connectivity. The primary threats at this scale include 
dams and diversions, agricultural activities, residential development, and forest 
management.  

2.   Population Scale—Actions recommended at the population (or local population) scale 
address factors that limit steelhead and bull trout within specific watersheds, streams, or 
major or minor spawning areas. These actions primarily address factors such as habitat 
diversity and quantity, riparian habitat, floodplain and off-channel habitat conditions, 
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nutrients, and fish community structure (including exotics and missing native species) at 
spatial scales smaller than the subbasin. The primary threats at smaller spatial scales 
include agriculture, timber management, residential development, roads, channelization, 
recreational activities, and floodplain revetments.  

Recovery planners lacked specific guidance on how to develop actions to respond to extinction 
risks identified in the VSP characterization. In order to proceed, recovery planners needed to 
make a series of “reasonable conclusions” to respond to extinction risks identified by the VSP 
characterization. These “reasonable conclusions” may change as the ICTRT modifies the 
Preliminary Guidelines and develops additional guidelines for population processes at the Major 
Population Grouping scale and M/mSA scales. The major “reasonable conclusions” are: 

Subbasin Scale – At this scale, known limiting factors appear to explain the major drivers of 
ecosystem decline, and the associated decline in abundance and productivity, habitat range 
and distribution, and genetic changes to the listed fish species. 

Major Population Grouping (Steelhead) or Core Unit Scales (Bull Trout) – Most of the 
concepts in the Preliminary Guidelines apply at this scale. Some of the concepts from the 
Preliminary Guidelines are slightly modified at this level, which could result in actions 
unique to this scale. Genetic changes due to introgression from non-local introduction of O. 
mykiss, or brook trout, pose threats not only to the population directly, but to all populations, 
if connection is maintained or re-established. The areas where adjacent populations share 
common habitats and life histories become more important at this scale, as improving 
distribution, abundance and productivity in those areas benefits both populations. Finally, 
extinct populations, or major or minor spawning areas that are no longer occupied, have an 
affect on adjacent populations. Re-introduction of populations or subpopulations in specific 
areas will benefit multiple populations by closing both spatial and life history “gaps” 
between populations. 

Population Group Scale for Bull Trout - From recent genetic work by Reiss (2003), 
recovery planners had some indication of the genetic relationships between populations, and 
by extension, their pre-development life histories. Geographically, these related units were at 
a similar or smaller scale than steelhead populations, and the Preliminary Guidelines had 
appropriate metrics for evaluation of these populations at this level. Recognizing the finer 
population structure of bull trout, and maintaining sub-Core Unit population structure and 
related actions is a “reasonable conclusion” at this level.  

Major and minor Spawning Aggregations Scale – Lacking any other conceptual guidance 
for the relationships between extinction risks identified at a population scale and these 
smaller population units, recovery planners concluded that these areas should be evaluated in 
the context of the larger population. Where there were moderate or high extinction risks 
(based on the Preliminary Guidelines) for a given steelhead population, each major or minor 
spawning aggregation was evaluated to determine if there were actions that could be taken 
within the major or minor spawning aggregation that would respond to those extinction risks.  

5.1.1 Priority Populations   
Steelhead  
Based on the VSP parameters as described in Section 2, recovery planners recognize that the 
Upper Yakima steelhead population will likely require more time and effort to recover than the 
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Satus, Toppenish, and Naches populations. As detailed below, the Upper Yakima population is 
considered to be at the highest risk of extinction among the four populations. This possibility 
does not reduce the urgency of recovery measures in the Upper Yakima, which may be necessary 
for simply maintaining the population in conformity with ICTRT guidelines. Recovery efforts in 
the Upper Yakima should take advantage of the large amount of currently occupied quality 
habitat and suitable but unoccupied habitat found in this geographic area. These efforts include 
tributary passage, storage dam passage, flow improvements, and habitat protection. 

Similar actions are required for the Naches River population, with emphasis on the most highly 
regulated reach of the river downstream from the Tieton confluence. EDT model runs indicate 
that conditions in the Naches River for the 17.5 miles below the Tieton confluence have a 
mortality rate impact on steelhead, compared to the predevelopment template, more than five 
times that for the 27.1 miles of the Naches upstream from the confluence. Most of the modeled 
impact is due to daily maximum river temperatures during the summer period before the flow 
spike associated with flip-flop. According to Bureau of Reclamation flow data for water years 
1995-1999, average regulated flow in the lower Naches was significantly lower than modeled 
average unregulated flow in July and the first half of August. 

Satus Creek and Toppenish Creek steelhead are considered separate populations, despite the 
proximity of the two tributaries. Part of the justification for this distinction is the striking 
difference in habitat conditions between the two tributaries, and the differences in migration and 
spawning timing and juvenile age at migration that separate the two populations from each other 
and from the two upstream populations. Giving equal recovery emphasis to both populations 
helps to assure that all major life-history strategies present historically within the Yakima 
subbasin will persist. 

Bull Trout  
The Bull Trout Draft Recovery Plan states that all local populations of bull trout should be 
retained in the Yakima Core Area (USFWS 2002). Critically low numbers in the upper Yakima 
Reservoir populations and in the Teanaway River indicate that these populations should be the 
focus of the most intensive efforts, including habitat restoration, water conservation (to improve 
storage carryover or minimum pool levels), restoration of prey base (which may include kokanee 
enhancement in reservoirs), and potential fish culture actions to reduce extinction risk. 

5.1.2 Overview 
Tables are provided at the beginning of each of the following subsections to identify and rate 
recommended actions. Each action is rated in columns 2 and 3 in terms of its feasibility both 
from a practical (field-level) and an institutional (legal or regulatory) perspective. 
Implementation agencies and/or programs are listed for each action in column 4. Implementing 
entities were listed based on legal authorities, expertise in a given area, and history of prior 
successful implementation. Emphasis was given to inter-jurisdictional or multi-party agencies or 
programs. Column 5 describes the time frame for each action. Short-term actions can, in the view 
of recovery planners, be implemented in the next five years, while long-term actions may begin 
within the next 15 years, but probably will not be completed within the 15-year “planning 
horizon.”  Finally, in columns 6-9, each action is rated in terms of its likely effects when 
implemented on abundance/productivity and spatial structure/diversity over the short and long 
term. In each of the four effects columns, a solid square indicates a higher expected degree of 
effect than an empty square.  
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Economic, legal, or socioeconomic effects of the proposed actions will be characterized through 
ongoing public involvement, and interaction with local, state, and federal agencies during the 
period between plan submittal and implementation. This will require the assistance of NOAA 
Fisheries, USFWS, the Governor’s Salmon Recovery Office, and the Regional Recovery 
Organization. It will require the participation of state, federal, and local agencies, the ICTRT, the 
Interagency Bull Trout Team, and other entities. 

5.2 Subbasin Scale Actions 
This section summarizes subbasin-scale limiting factors and threats that are common to both 
steelhead and bull trout in the Yakima subbasin, and the actions that could be taken on a 
subbasin-wide scale that would benefit both species. The first subsection (Section 5.2.1) 
describes actions that would benefit both steelhead and bull trout at the subbasin scale. The next 
two subsections describe subbasin-scale actions specific to steelhead (Section 5.2.2) and to bull 
trout (Section 5.2.3). 
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Table 5.1.  Steelhead and Bull Trout Subbasin Actions 

All Populations of Both Species 
Limiting Factors:  Change In Flow and Temperature Regimes; Reduction in Habitat Quality, Quantity, and Connectivity; Loss of 

Allied Populations and Species.  
Threats:  Dams and Diversions; Global Warming; Forest Health; Riparian Zone Health, and Cottonwood Recruitment 

ACTION Practical 
Feasibility 

Institutional 
Feasibility 

Implementation 
Agencies and/or 

Programs 

Implementation 
Time Frame 

Abundance & 
Productivity 

(Term) 
Short     Long 

Spatial 
Structure & 

Diversity 
(Term) 

Short     Long 
1.  Protect Functioning Habitat     

    

A)  Conservation Easements Moderate 
to High 

Moderate Counties, Cities, 
WDFW, DNR, BOR, 

Ongoing 
■ ■   

B)  Fee Simple Purchase Moderate 
to High 

Moderate Counties, Cities, 
WDFW, DNR, BOR, 

Ongoing 
■ ■   

2. Improve flow conditions 
subbasin-wide 

    
    

A) Increase use of the Trust Water 
Rights Program 
 

Moderate Moderate 
 

Ecology, YRBWEP, 
WDFW 
IEGP, CIP  

Ongoing 

□ ■ □ ■ 

B) Improve irrigation and other 
water user efficiency that moves 
flow toward normative conditions 

Moderate Moderate   Ecology, Irrigators, 
YTAHP 

Ongoing 
□ ■ □ ■ 
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C) Encourage water conservation 
that also reduces cost of production 
or improves efficiency of 
production for agriculture and 
moves flow toward normative 
conditions 

Moderate Moderate YBJB, NPCC, 
YRBWEP, Irrigation 
Districs, 
Conservation 
Districts, IEGP, CIP 

Long Term 

□ ■ □ ■ 

D) Return flow regimes to more 
normative conditions through 
increased natural and artificial  
storage 

Low Moderate Storage Study Long Term 

 ■  □ 

E)  Modify the flip flop flow 
regime   

Moderate Moderate BOR, SOAC Long Term  ■  □ 

3.  Restore habitat quality and 
quantity 

        

A)  Provide passage at storage 
dams  

Low High 
For Bull 

Trout; Low 
For Steelhead

BOR Dam Passage 
Study 

Ongoing 

□ ■ ■ ■ 

B)  Restore mainstem rearing and 
floodplain habitats 

Moderate High YKFP, Yakima Side 
Channels, YCFCZD, 
WDFW 

Ongoing 
■ ■ □ ■ 

C)  Restore side channels and 
thermal refugia in the lower river 

- Satus/Toppenish projects 
- Barker Ranch Project 
- West Richland Project 

 
 
 
High 
 
Moderate  
 
Moderate 

 
 
 

High 
 

Moderate 
 

Moderate 

YN Restoration 
Programs, GAP, 
others. 

 
 
 

Ongoing 
 

Short Term 
 

Short term 

□ ■ □ ■ 

D)  Continue to improve water 
quality in the lower river 

High High TMDL, RSJP, WIP Ongoing □ ■ □ ■ 

E)  Maintain access to Easton 
reach in all years Should this be in 
another sections? 

Moderate High BOR Short Term 
□ □ □ □ 

G) Install screens on all water High High Irrig. Dist., YTAHP, Ongoing ■ ■ □ ■ 
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diversions USBOR, BPA 
4.  Restore allied populations and 
species 

        

A)  Continue with YKFP 
reintroduction programs to restore 
a functioning ecosystem and prey 
base  

Moderate Moderate YKFP Ongoing 

□ ■ □ ■ 

B) Restore Beaver populations, 
lower trapping rates, allow 
floodplain reconnection by beavers 

High High WDFW, YN, 
Counties 

Short Term 
□ ■   

5.  Respond to global warming 
threat 

  GAP      

No actions proposed         
6.  Respond to forest health 
threat 

Low Low USFS, DNR, BIA Long Term    ■ 

7.  Respond to cottonwood 
recruitment threat (normative 
flows issue) 

Low Low GAP Long Term 
 ■  □ 
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Population status summary 
Populations of steelhead and bull trout in the Yakima subbasin are at a moderate to high risk of 
extinction (see Section 2). The viability curves shown in Appendix B indicate that all steelhead 
populations have a greater than 5% risk of extinction over 100 years. At the population scale, 
Toppenish and Satus Creek are near the curve (moderate risk of extinction); Naches and Upper 
Yakima populations are not near the curve and have a high risk of extinction.  

At the local population scale, bull trout within the Yakima Core Area do not meet viability 
criteria. Of the 15 known or detected populations of bull trout in the subbasin, 9 are below the 
minimum population size of 50-100 spawners, 2 populations are between 50-100 spawners, 1 
population is just over 100 spawners, and 3 are above 100 spawners. All of the populations 
isolated by storage reservoirs in the Upper Yakima River are below abundance thresholds.  

At the “Core Area” scale, bull trout exceed the 500-1000 spawner threshold, but the extinction 
risk is still ranked as high due to the lack of connectivity for gene flow that the 500-1000 
spawner criteria assumes. None of the currently connected groups of populations meet this 
threshold either. As a whole, the bull trout Core Area is at a high risk of extinction. This 
information is summarized in Table 5.2. Not all bull trout spawn every year. . Between 61 to 
77% of mature bull trout do not spawn each year (James 2002).  

 

Table 5.2.  Core Unit Estimated Spawning Size and Extinction Risk 

 
Estimated 
Spawners 

Extinction 
Risk 

Upper Yakima Reservoir 
Populations   
Kachess Lake  (AD)   
  Box Canyon Cr. 26 High 
  Kachess R (upper) *  21 High 
Keechelus Lake  (AD)   
  Gold Cr. 38 High 
Cle Elum Lake  (AD)   
  Cle Elum R. (upper) *   Undetected High 
Ungrouped Middle Yakima Populations  
Yakima River  (F)    
  Keechelus to Easton Reach * Undetected High 
N.F. Teanaway River  (F/R)   
  NF Teanaway/DeRoux Cr. * Undetected High 
Upper Naches River Fluvial Populations  
Rattlesnake Cr. (F.) * 103 Moderate 
  (L.Wildcat Cr., Shell Cr.)   
American R. (F.) 71 Moderate 
  (Union Cr., Kettle Cr.)   
Crow Cr. (F.) 22 High 
Bumping Lake Populations   
Deep Cr. (AD) * 189 Low 
Bumping R. above Lake (AD) Undetected High 
Rimrock Lake Populations   
S.F. Tieton R. (AD) * 325  
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  (Bear Cr.)   
Indian Cr. (AD) * 238  
  NF Tieton ® 2 High 
Ahtanum Creek (F/R)  59 Moderate 
Core Unit Summary 1094 High 

Summary of limiting factors  
Changes in flows and temperatures 

Based on EDT data and other studies, altered flows have reduced productivity and abundance by 
decreasing habitat suitability and quality in most areas of the basin. Reduced summer flows in 
some tributaries and in the mainstem lower Yakima and lower Naches have increased stream 
temperatures and created passage barriers for migrating and rearing bull trout and other 
salmonids. These conditions reduce bull trout life history diversity, distribution across habitat 
types, and change in ecosystem processes by eliminating fluvial life histories or by reducing the 
quality and extent of range for both fluvial and adfluvial populations. Steelhead life histories that 
included both short- and long-term juvenile rearing in the mainstem have been lost due to 
reduced summer flows and the resulting loss of summer rearing habitats for the Naches, 
Toppenish, and, to a lesser extent, Satus populations. Conversely, increases in summer flows and 
decreased summer temperatures in the Upper Yakima favor longer mainstem resident life 
histories and result in changed distribution across habitat types. Changes in flow and associated 
temperature regimes have also had a strong selection effect on all populations of steelhead for 
both in-migration (delaying entry to the system) and out-migration (truncating the smolt run and 
kelt out-migration in late spring). 

Reduction in habitat quality, quantity, and connectivity 
All populations have experienced direct habitat loss due to developments in or near the mainstem 
Yakima River. Major storage dams have blocked steelhead access to the areas above the dams 
and bull trout access to areas below the dams.  In studies at Rimrock Reservior, bull trout have 
been shown to be entrained in reservoir releases, resulting in stranding and isolation of these 
individuals below the dam.  Likely, this occurs in the other dams above storage reservoirs as 
well. In accessible habitats, side channels and other thermal refugia have been lost to 
infrastructure such as levees and road or conversion to irrigation infrastructure. These habitat 
losses reduce abundance and productivity, life history diversity, and distribution across habitats; 
and they change natural processes. Bull trout habitat in upper tributaries has been impacted by 
logging, road building, mining, and development. For example, both Gold Creek and Kachess 
River have had logging through, along, and above the channel, which has destabilized the 
floodplain and caused debris flows into the streams. As a result, these creeks have mined their 
banks and deposited excessive gravel in the channel, such that at low flow times of the year, 
there is frequently no passage. Habitat has also been lost for spawning and juvenile rearing, and 
these de-watering areas are a significant source of adult and juvenile mortality in some years 
(Meyer 2002; Craig and Wismar 1993). Past mining in some areas has also delivered excessive 
amounts of sediment to the creek, worsening the problem. In the lower river, sediment inputs 
have decreased dramatically, but recently identified water quality changes (seasonal and daily 
variations in pH, dissolved oxygen [DO], temperature)20 from current and historic nutrient 

                                                 
20 (http://or.water.usgs.gov/projs_dir/yakima_nutrients) 
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loading and resultant aquatic vegetative growth undoubtedly have negative effects on habitat 
quality as these lower or upper extremes of variation meet or exceed lethal thresholds. It is 
uncertain whether these effects will be long lasting or whether the aquatic growth will eventually 
be “flushed out”, but large areas of the lower river are currently unsuitable to lethal for 
salmonids during the summer and fall months. The ecological impacts related to the vegetation 
growth are unknown. For example, the aquatic weed growth by early fall is so great that it may 
increase upstream migration and it has caused several known fall chinook spawning areas to 
become unsuitable for use causing a shift in spawning. 

Loss or reduction of allied populations and species 
At the watershed scale, loss of major contributors to the subbasin nutrient base such as coho, 
sockeye, summer chinook and components of the remaining steelhead, spring chinook and fall 
chinook populations negatively affects the productivity of the ecosystem as whole. Lowered 
ecosystem productivity has selective and life history effects (by reducing tributary food base, 
selecting for shorter tributary residence) on steelhead populations, further reducing the potential 
for longer-term juvenile rearing within the subbasin. Loss of these species directly affects all 
aspects of bull trout life history, productivity, and abundance due to the bull trout role as an apex 
predator in the freshwater environment. Recent radio-telemetry work with bull trout in the 
Wenatchee and adjacent river basins show bull trout migrations closely following spawning 
migrations and juvenile out-migration of allied salmonids. With the loss of these allied species, 
bull trout foraging and migration patterns have been altered—growth rates and fecundity 
reduced—from the loss of primary prey (eggs and juveniles) as well as reduction in secondary 
prey (invertebrates) production (McPhail and Baxter 2004).  
 Other species, such as American Beaver (Castor canadensis) have been greatly reduced in 
abundance and distribution in the watershed. Beaver have a tremendous influence on salmonid 
habitat quantity and quality, and on the hydrograph and temperature characteristics of streams 
and watersheds as well. Beavers are crucial to pool formation, riparian zone composition and 
productivity, and water and sediment routing in upper watershed and in the mainstem and side 
channels in lower reaches as well.  Each of these habitat areas are critical for salmonid life 
history as well, and the loss of the functions that beavers provide for salmonids can directly 
diminish salmon productivity as well (Lichatowich, 1999) 

With the exception of the Naches River above its confluence with the Tieton, the flow 
regimes have been altered in all mainstem reaches to be incompatible with the flow 
characteristics required for black cottonwood to successfully regenerate from seed (Braatne and 
Jamieson 2001). Cottonwood are dependant on a gradual reduction in the spring snowmelt runoff 
and on exposed sediments on gravel bars for seed establishment. Too rapid a drop in spring 
flows exceeds new seedlings root growth ability, resulting in loss of root contact with the local 
water table, and seedling death. Lack of a decrease in streamflow (as occurs in the Upper 
Yakima) in the spring, limits the exposure of suitable substrates. High streamflow during the fall 
months (as occurs in the Tieton and lower Naches rivers) scours and “drowns” newly-established 
seedlings. The effects are most notable in the Naches and Wapato reaches, where the number of 
exposed gravel bars and the channel width/depth ratio has increased over time. In the Upper 
Yakima, higher flows allow replacement of cottonwood by willow or other shrub dominated 
riparian zones. It is currently unknown what the long-term effect of the loss of cottonwood 
recruitment will be. Cottonwood is a keystone species to interior Columbia riparian zones. Loss 
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of this species will affect shade, large wood input, temperature, width/depth ratios, availability of 
riparian prey items for salmonids, and other ecosystem scale effects.  

Summary of threats 
Dams and diversions 

The Yakima Project of the Bureau of Reclamation was designed in the early part of the 20th 
century to modify the existing natural storage and topography of the basin, along with the 
irrigation delivery systems of the time (such as the Sunnyside irrigation district) to maximize the 
storage and distribution of irrigation water to lands in the basin which were suitable for 
agriculture. This construction has resulted in the Yakima basin being one of the most productive 
agricultural regions in the United States and the world. The infrastructure of the Project, as well 
as smaller public and private water diversions, was not designed without consideration for the 
maintenance or support of the existing resident and anadromous fishery resources in the basin. 
This infrastructure has also resulted in changes in access to habitat, changes in the hydrology of 
the tributaries and mainstem, changes in sediment energy and routing, and direct mortality 
through diversion. In many areas of the basin, tributaries have been entirely converted to 
irrigation distribution systems, such as the Wilson/Naneum Creek system in the Kittitas Valley, 
or drainage systems such as lower Toppenish Creek and Marion Drain. There have been many 
efforts to lessen the impact of this infrastructure on the fishery resource – improved screening, 
improvements in water use efficiency, reconstruction for improved or restored passage – but 
fundamentally the infrastructure itself has remained in place and expanded over time, and still 
remains a major threat to viability of listed species. Changes in the configuration of 
infrastructure – the function and location of storage dams, delivery and return points for 
irrigation water conveyance, delivery, and routing of water- are required to reduce this threat. 

Forest management 
While habitat conditions in the forested areas of the basin are generally better than in the 
remainder of the watershed, habitat quality has been reduced in these areas as well through loss 
or reduction of riparian zones, road encroachment on stream and floodplains, increased 
landslides and sediment loading, and increased streamflows or flood frequency due to loss of 
forest cover, especially on south facing watershed. Numerous programs are underway to improve 
habitat conditions on federal, state and private lands, but these actions will take many decades to 
fully realize improvement. Current harvest levels are much reduced from historic levels, and 
harvest practices have improved as well. Maintenance of the existing road system to serve forest 
uses is especially problematic given the reduction in harvest levels that supported the 
maintenance of these transportation systems. 

The health and stability of forest stands are declining, especially in the managed forests at lower 
and middle elevations on the Yakama Reservation, on state and private lands, and on U.S. Forest 
Service lands in the Naches drainage. A legacy of fire suppression has increased the density of 
less fire- and pest-resistant tree species, and catastrophic fire or pest outbreaks have become 
more likely. Current low funding levels for projects to improve forest health suggest that the risk 
may continue to increase into the foreseeable future. While periodic, low-level disturbance 
contributes to overall forest health, catastrophic fires would likely result in increased peak flows, 
lower summer flows, and increased sediment delivery for several decades, increasing risk of 
extinction for the aquatic species under consideration in this Recovery Plan. The relationship of 
wildland fire to aquatic ecosytems is discussed in more detail in Young et al. (2003) 
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Agricultural activities 
Agriculture alone, as distinct from the effects of irrigation water storage and distribution 
described above, has resulted in changes to water quality, water quantity, riprain zone conditions, 
and to a lesser degree, floodplain function and areal extent. More intensive agriculutural 
production, including the use of fertilizers, pesticides, drainage improvements, since the 
beginning of irrigated agrictulture in the basin has left a legacy of contamination (i.e. DDT and 
DDE in aquatic sediments, arsenic and lead in the soil profile), and residual concentrations of 
nutrients (i.e. phosphorus in the lower river sediments) which may or may not lessen in effect 
into the future. Current agricultural trends may result in reduced water use (such as conversion of 
large areas to wine grapes), and increased nutrient loading and waste (such as from expansion of 
the dairy industry and other confined animal feeding areas such as feedlots). Recent dramatic 
improvements in water quality in the lower river have shown that reduction in the water quality 
effects of agriculture can be made with concerted efforts  by all parties. The response of the 
lower river to this reduction in sediment loading, a massive increase in rooted aquatic vegetation, 
indicates that even where improvements are made, ecosystem response may be slow or result in a 
new set of conditions with their own effect on aquatic resources. Even with continued 
improvements in agricultural effects on aquatic resources, these activities will continue to 
negatively effect ecosystem productivity and life histories of listed species into the future.  

Residential, Commercial, and Industrial development 
Human population growth in the Yakima Subbasin is will continue to expand into the future, 
both from relatively high birth rates in the valley, and immigration into the valley from the 
population centers of western Washington (primarlity in the Cle Elum and Kittitas Valleys), from 
other portions of the country, and immigrants from other western hemisphere nations. This 
population growth effect salmonids and their habitat through increased development pressure on 
river and floodplain habitats for residential use, infrastructure to serve the expanding population, 
commercial and industrial development to serve and employ this expanding population, and 
recreational use. Numerous programs within local government land use planning and 
development regulations and are designed to reduce these impacts, but many of these regulatory 
or incentive-based programs fall short of achieving improvement in habitat quality or quantity 
due to the lack of political resolve, funding, and personnel. Lack of effective means to manage 
growth to reduce the effect of new growth, and to mitigate or reduce the effect of the existing 
developed landscape will continue to be threat into the future, even with actions recommended in 
this plan. 

Global warming 
As global temperatures rise, climate models predict that more precipitation will fall as rain and 
less as snow. Flow and temperature regimes would be further altered by this change in 
precipitation pattern; these changes would negatively affect both the existing high quality 
habitats in the basin as well as those which are currently reduced in quality and extent. To a 
degree, other actions in this plan, to maintain habitats in high elevation areas, restore hydrology 
and passage, and improve riparian zones will reduce the effects of global warming, or make 
habitat that are currently unsuitable due to low temperatures available to listed species as climate 
change occurs. 
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Recovery actions  
Improve flow conditions throughout the subbasin   

Flow and temperature regimes are a common limiting factor in the tributaries and mainstem, not 
only during the irrigation season, but also during the out-migration period from fall through 
spring when reservoir storage and power generation reduce flows throughout the subbasin. 
Specific actions to improve flow are: 

Increase use of the Trust Water Rights Program   

This program should continue to be a focus for the Washington Department of Ecology, 
Washington Department of Fish and Wildlife, and YRBWEP. Use of this program could be 
significantly enhanced through education. Currently, there is a general perception that the review 
process required by this program places the water right at risk. The review process confirms the 
water right and if placed in trust protects the holder’s rights, and provides the holder more 
options and flexibility on the use of the water right if structured correctly. In addition trusted 
water rights provide a legal mechanism to improve instream flow that is enforceable by law.   
Over time, establishing a track record showing how holders of trust water rights can protect and 
use their water rights as they define through the process will be very beneficial to this program. 
Associated with this action is the need for better water rights enforcement to ensure that once 
water is put into trust, it remains in-stream and is not diverted by down stream users. Ecology 
now has a water master to perform this task. This action is ongoing, its ability to be successfully 
implemented is moderate, and it has a moderate chance of success at a watershed scale but can 
provide high levels of improvement in specific tributary locations. Educating the public 
regarding the Trust Water Rights Program should be a top priority. Other programs with similar 
or complementary benefits include the Washington Water Acquistion Program, the  Irrigation 
Efficiencies Grants Program, the Water Conveyance and Infrasturcture Program.  

Improve irrigation and other water user efficiency 

In the tributaries, use of such funding tools as Referendum 38 and YRBWEP to improve 
efficiency and increase in-stream flow can have high benefit. At the subbasin scale, increases in 
water use efficiency will be most effective (in terms of habitat benefit) in the river downstream 
from Union Gap—the Sunnyside Valley Irrigation District (under way), the Wapato Irrigation 
Project (also under way) and the Kennewick Irrigation District (under study for pump transfer), 
and the the Benton Irrigation point of diversion project. The best that can be expected from these 
actions are moderate increases in instream flow, and some reduction in the midsummer onset of 
lethal or near lethal temperatures. The benefit of efficiency improvements depends on the degree 
to which saved water actually improves instream flow for fish.  

Encourage water conservation 

In many locations in the subbasin, gradients and elevations in irrigation distribution systems are 
suitable for conversion of open channel (ditch or flume) to piped conveyance systems. Where 
these types of systems have been converted in portions of the Yakima subbasin, such as the 
Yakima-Tieton Irrigation District, water consumption has been reduced, efficiency and return 
from irrigated crops has increased, and susceptibility to reduced production as a result of drought 
has decreased. Even taking into account increased irrigation assessments to maintain the piped 
irrigation system, total cost of irrigation water supplied to crops has been reduced dramatically, 
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mostly as a result of reduction in power consumption and elimination of capital costs associated 
with on-farm pumps and annual pump maintenance. This reduction in power consumption comes 
at the time of year when power costs are highest across the region. An element of this action is to 
seek assistance from power conservation programs, such as those supported by the Bonneville 
Power Administration, to increase available funding for increases in efficiency. 

Increase natural and aritificial storage   

This is primarily the Black Rock project, the focus of the current Storage Study EIS. Black Rock 
Reservoir, in its current configuration and flow management goals, would provide sufficient flow 
to return the flow regime to a more normative state. It would eliminate the most severe effects of 
the flip-flop flow regime, improve flow and temperature in the Wapato reach, and potentially 
further delay the onset of lethal temperature regimes. At the same time, there is considerable 
uncertainty associated with the ecological, technical and economic effects of implementation of 
the Black Rock project. Besides artificial storage, rconnecting side channels and floodplains, and 
restoring beaver populations and food sources can provide similar flow benefits that begin in the 
upstream tributaries where steelhead and bull trout spawn and rear.  

Modify the flip-flop flow regime   

Actions are proposed elsewhere in this Recovery Plan to improve flow conditions in the Naches 
River. While further improvement in summer flows in the lower Naches River is possible, there 
are additional constraints imposed on both the Naches and Yakima rivers by manipulation of 
reservoir releases. In 1981, the Yakama Nation successfully sued the Bureau of Reclamation for 
its management of flows in the Upper Yakima River, which were leading to the extinction of the 
Upper Yakima spring chinook population. Spring chinook spawned during the irrigation season 
while Yakima and Cle Elum river flows were augmented by reservoir releases, but after the 
irrigation season ended, releases were curtailed, dewatering redds. In his decision, Federal 
District Judge Quackenbush ordered Reclamation to protect the imperiled spring chinook redds. 
Since that time, flows in the Upper Yakima have been reduced to low levels prior to spring 
chinook spawning, and held near that level through the winter egg incubation period.  

“Flip-flop,” an operational maneuver through which releases from Cle Elum, Keechelus and 
Kachess reservoirs are ramped down and releases from Rimrock and Bumping reservoirs are 
substantially increased, was devised to provide decreased but sustainable flows in the Upper 
Yakima and Cle Elum rivers for spawning spring chinook. The flip-flop operation provides some 
protection to spring chinook redds in the upper Yakima and Cle Elum rivers while minimizing 
fall and winter releases from Cle Elum, Keechelus and Kachess reservoirs and maximizing 
reservoir refill potential. Flip-flop operations result in high summer flow through the Cle 
Elum/Yakima arm of the water supply system until the water supply is switched in early 
September to the Rimrock and Bumping reservoirs in the Bumping/Tieton/Naches arm, which 
then experiences high flow until the irrigation season ends in October. While flip-flop has helped 
to protect upper Yakima spring chinook, both arms of the supply system are also historical 
steelhead habitat, and steelhead in both arms suffer under this operational scheme. In addition, 
flip-flop negatively affects all other salmonid species, including bull trout, in the Naches arm of 
the system, most drastically in the Tieton River.  

The negative effects of flip-flop could be addressed through conservation, additional storage, or 
a combination of these and other measures, but must be dealt with in order to provide suitable 
habitat, flow and temperature conditions for steelhead and other salmonid species in the 
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regulated reaches of the subbasin, and to enhance the benefits of other recovery actions. The 
Bureau of Reclamation, in collaboration with other subbasin resource managers and 
stakeholders, should determine how flip-flop can be modified to achieve these goals, and make 
the necessary changes.  

Restore habitat quality and quantity  

Provide passage at storage dams   

This action is currently under study by the Bureau of Reclamation in cooperation with other 
agencies. Feasibility testing of passage at Cle Elum dam is currently under way with hatchery 
coho. The most feasible passage options are at Bumping Dam, with the greatest benefit likely at 
Cle Elum Dam. These two systems are currently receiving the most study. Passage at Kachess 
and Keechelus dams is necessary as well. Passage at these locations should be studied in the near 
future, but is currently not funded. Passage at Tieton Dam presents high difficulty and low 
benefit given conditions in the Tieton River below the dam. This reservoir also contains the 
healthiest populations of bull trout in the subbasin. There is some relationship between these 
actions and the Black Rock alternative above, as reducing the fluctuation in reservoir levels may 
make passage at these facilities easier or may provide for a longer duration of passage on an 
annual basis. The action is ongoing, ability to be successfully implemented is low, and chances 
of success are moderate for bull trout and low for steelhead.  

Restore mainstem rearing and floodplain habitats  

The Union Gap reach of the mainstem is currently the only mainstem reach common to both 
species’ historic range that is not currently limited by severely altered flow and temperature 
regimes. Restoration of these reaches would have positive effects on life histories and abundance 
of both species. Based on studies performed by Stanford and Snyder which recommended 
restoration of the Union Gap reach, YRBWEP has purchased large areas of floodplain habitat to 
the east of the river. The majority of these habitats are currently isolated by levees and passage 
barriers. Yakima County Flood Control Zone District is proposing to set back the levees in this 
reach to take advantage of the existing YRBWEP acquisitions to improve habitat and decrease 
flood hazard. Washington State Department of Transportation (WSDOT) will construct a new 
bridge at SR 24 which is much longer than the current structure and will allow the levee setback 
to proceed. This project is ongoing, its ability to be successfully implemented is moderate, and 
its chances of success are high.  

 Other reaches, including the Kittitas reach in the Upper Yakima, and the Selah and Lower 
Naches reaches should receive attention as well. The BOR is currently in the process of restoring 
a portion of the lower Kittitas Reach, and portions of the Lower Naches floodplain are currently 
under study for restoration and levee pullback/removal. The Selah reach is currently extremely 
degraded, but this should not preclude planning to restore this reach over time. Large areas 
adjacent to this reach are available for floodplain restoration, and the flow characteristics of this 
reach are “more normative” relative to other large floodplain reaches in the system.  

Restore side channels and thermal refugia in the Yakima River 

The best opportunities for restoration of these habitats lie near the Toppenish/Satus confluence, 
and in the very lower river at the Barker Ranch property and adjacent to the City of West 
Richland. Due to their position in the lower basin, improvements in side channels and thermal 
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refugia in the lower river by restoring surface water and groundwater connection would also 
improve the natural storage capacity of the Wapato Reach and improve the temperature and flow 
regime in early summer as cooler, stored water enters the system as streamflows fall. They also 
would improve flow and temperature conditions during the out-migration window for all 
populations. The Satus/Toppenish project is ongoing, its ability to be successfully implemented 
is high, and probability of success is also high. The Barker Ranch project is short term, ability to 
be implemented moderate to high, and chance of success high. The West Richland project is long 
term, ability to be successfully implemented moderate, and the chance of success moderate. 

Improve water quality in the Yakima River   

Implementation of the sediment TMDL in cooperation with the agricultural and irrigation 
community has dramatically reduced sediment loading, but has resulted in an increase in rooted 
aquatic plants and associated water quality problems. Continued study of aquatic macrophytes is 
necessary, but it is likely that further control of pollutants, especially nutrients and potentially the 
pollutants which are contributed from the WIP drains, will be needed. This project is ongoing, 
ability to be successfully implemented is high, and chance of success is high. 

Maintain passage and flow to Easton reach in all years   

If low water supply projections indicate that spring chinook incubation flows during the late fall 
and winter cannot be maintained under current operations by releases from Keechelus and 
Kachess reservoirs (under current water management operations), then the Easton Ladder is 
closed in late April, making the upper 12 miles of the Yakima River inaccessible to steelhead 
and bull trout migrating upstream. Developing a plan for year-round access to the Yakima River 
above Easton Dam will enable steelhead and fluvial bull trout to successfully spawn and rear in 
this highly complex and productive reach of the Yakima River. This action is short term, ability 
to implement is moderate, and chance of success is high. 

Prevent entrainment of Bull Trout by reservoir releases 

Currently studies are underway to assess the level of entrainment and design screens or other 
facilities to reduce or eliminate entrainment.   Elimination of entrainment may present serious 
engineering and management challenges to fully implement.  This action is ongoing, ability to 
implement is moderate, chance of success is moderate.    

Restore allied populations and species 

Continue with YKFP reintroduction programs   

The Yakima/Klickitat Fisheries Project is currently attempting to reintroduce coho to the 
subbasin from which coho were extirpated in the 1970s. This program is meeting with some 
success in re-adapting coho to the system over time. YKFP is beginning to evaluate 
reintroduction of sockeye in cooperation with the BOR passage study, and could successfully 
reintroduce summer chinook if the flow measures describe above serve to lengthen the in-
migration and out-migration windows, and improve floodplain and rearing habitats in the river 
reaches historically used by summer chinook. The chance of success to listed species may be 
high from supplementation and reintroduction of Chinook, coho, and sockeye when used in 
conjunction with other restoration goals such as those previously mentioned (e.g. land 
acquisition). 
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Respond to forest health threat  
The response to this problem is fundamentally a question of federal budget priorities for the U.S. 
Forest Service, the Bureau of Indian Affairs (which manages the forest resources of the Yakama 
Reservation), and the Washington State Department of Natural Resources. Each agency has 
programs designed to respond to this threat, but with the exception of the DNR, the need for 
treatment greatly exceeds the budget and personnel available to perform these tasks. Local 
interests such as the Yakima Subbasin Fish and Wildlife Planning Board, the Joint Board of 
Irrigators, economic groups such a Chambers of Commerce, Farm Bureau, and federal agencies 
such as NOAA Fisheries, the Bureau of Reclamation, and Bonneville Power should make 
Congress aware of the central role that healthy forests play in fish and wildlife conservation, 
cultural activities and stability, management of the public and private irrigation and water 
systems, and the health of the entire subbasin economy. 

Respond to cottonwood recruitment threat  
Natural black cottonwood germination generally requires overbank flow in late spring when 
seeds are dispersing. This requirement is often at odds with the storage and diversion 
requirements of irrigated agriculture. The regulated hydrograph could be altered in some years to 
increase the cottonwood regeneration rate in some reaches. In the short term, planting programs 
for cottonwood, especially in the Wapato Reach, would benefit salmonids and the ecosystem as a 
whole.
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Table 5.3.  Steelhead Subbasin-Scale Actions 

All Populations of Steelhead 
Limiting Factors:  Out-of-Subbasin Effects; Mainstem Flow/Temperature Regime; Increased Predation Risk; Gene Flow From Non-

Indigenous Populations; Increased Gaps Between Populations. Threats:  None Common to all Steelhead Populations. 

ACTION Practical 
Feasibility 

Institutional 
Feasibility 

Implementation 
Agencies and/or 

Programs 

Implementation 
Time Frame 

Abundance & 
Productivity 

(Term) 
Short     Long 

Spatial 
Structure & 

Diversity 
(Term) 

Short     Long 
1.  Out-of-subbasin effects     

    

A)  Maintain a local policy and 
informational entity for ESU-level 
planning 

Moderate Moderate Regional Recovery 
Organization 

Ongoing 
□ □ □ □ 

B)  Continue kelt reconditioning to 
partly compensate for Columbia 
River kelt losses 

High High YKFP Ongoing 
□ ■ □ □ 

2.  Mainstem flow and 
temperature regimes 

    
    

A)  Improve out-migration flow 
regime 

High Moderate BOR Short Term 

■ ■ □ □ 

3.  Increased predation risk      
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A)  Reduce power generation at 
Chandler bypass and 
powerhouse during the out-
migration season   

High Moderate BOR/BPA Short Term 

□ □ □ □ 

B)  Reconfigure Chandler 
bypass outlet 

High High BOR Short Term ■ ■ □ □ 

C)  Continue predator 
monitoring programs. 

High High YKFP, WDFW, BPA Ongoing     

4.  Gene flow from non-
indigenous populations 

    
    

A) Maintain Satus and 
Toppenish stocks as genetic 
reserve 

  YN, YKFP Ongoing 
   ■ 

5.  Increased gaps between 
populations 

    
    

A)  Remove obstructions to 
passage in:  

- Cowiche Creek 
- Other Naches tribs 
- Manastash Creek 
- Taneum Creek 
- other Upper Yakima 

tribs 

Moderate Moderate YTAHP, YN, KWP, 
BOR, WDFW 

 
 

Ongoing 
 

□ □ ■ ■ 

B)  Manage populations in 
newly opened habitats 

  NMFS, USFWS, YKFP Short Term  ■  ■ 

C)  Improve survival, 
abundance and productivity of 
Ahtanum and Umtanum MSAs 

  YTAHP, Ahtanum 
Restoration EIS 

Ongoing 
 □ □ ■ 

D)  Reduce adult attraction to 
Sulphur Creek  

  RSBJC, BOR Short Term  □ □ ■ 
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Summary of limiting factors 
Out-of-subbasin effects  

This factor is also discussed specifically for Toppenish steelhead in Section 3.9. Productivity, 
abundance, and diversity are also limited by factors that originate out of the Yakima subbasin; 
these are termed Out-of-Subbasin Effects, or OOSE. Similar to the Yakima Subbasin, the hydro 
system on the Columbia River has altered the physical processes of that riverine environment 
and the Columbia estuary, affecting migratory patterns and timing of Yakima subbasin 
anadromous salmonid populations. Access and passage through the hydro system for both adults 
and juveniles results in direct mortality associated with individual dams and the reservoirs they 
impound. The altered environments of the mainstem Columbia and its estuary are also home to a 
variety of non-native predators, and similar to the Yakima River, the physical arrangement of the 
passage systems and navigational channels in the lower Columbia combine to increase predation 
risk to juveniles and adults. Harvest in the mainstem has historically been a major limiting factor 
as well, but harvest actions in the mainstem Columbia do currently and will continue to impact 
Yakima subbasin steelhead populations.  

In total, NOAA Fisheries estimates that the conditions within the estuary (2-24% reduction), 
mainstem corridor (43-47% reduction), and harvest (10-15% reduction), currently impact 
survival compared to a pre-hydro system state. There are currently no estimates of the effect of 
the hydro system on the other VSP metrics, including life history diversity, habitat diversity 
across the species’ range, and selective effects due to altered migration timing and pattern or 
harvest regimes. In addition, even though bull trout from the Yakima Subbasin are not known to 
migrate in the mainstem Columbia, this reduction in productivity of anadromous populations 
effects bull trout populations through reductions of available prey. 

Recent and future programs and actions to reduce these survival impacts, undertaken by the 
Bonneville Power Administration, the Corps of Engineers, the Bureau of Reclamation, NOAA 
Fisheries, WDFW, and the Tribes, have not been quantified at this point in time. Before 
preparation of the ESU-level Recovery Plans, these agencies have committed to making these 
estimates available. 

There is another class of OOSE that also is not currently quantified or estimated. In general, the 
effects in this class are the result of the interaction of the lower ends of tributaries with 
conditions in the mainstem Columbia. In the Yakima subbasin, these effects include: 

• The loss of diverse habitats that formerly existed at the confluence of the Yakima and 
Columbia rivers, an area that included a forested riparian zone and numerous associated 
side channels.  

• Habitats for exotic species, such as smallmouth bass and catfish, which migrate into the 
lower Yakima and increase in-subbasin predation risk.  

• Changes to the hydrograph of the Columbia River that also affected the shared 
groundwater/surface water system of the Columbia/Yakima near their confluence. Loss 
of the July peak flows in the Columbia system has likely reduced flows and increased 
temperatures in the Lower Yakima in areas downstream of Wanawish Dam, an area 
where temperature extremes currently limit salmonid survival and diversity. 
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Mainstem flow/temperature regime 
The effects of the mainstem flow regime are most pronounced in the metrics for Change in 
Natural Processes. The flow and temperature regimes have a selective effect by delaying in-
migration and truncating the out-migration window of all populations. Estimates of the EDT 
model based on spawn timing and flow in the tributaries show that these effects probably are 
most severe on the Naches and Upper Yakima populations. 

Increased predation risk 
Predation risk is higher for all populations due to the presence of non-native fish, primarily 
smallmouth bass, and northern pikeminnow, a native fish whose abundance has increased due to 
more favorable habitat conditions under current river management. Predation risk is also linked 
to water temperature. Recent studies have drawn a connection between water temperature and 
predation rate: the higher the temperature, the greater the predation rate. Predation and 
temperature may be acting synergistically to increase selection pressure on certain juvenile out-
migration, although steelhead are less vulnerable than other species to piscine predators. 

Gene flow from non-indigenous populations 
All populations were subjected to some degree of genetic risk from introduction of resident 
“catchable” trout or non-local steelhead from mixed Columbia Basin or Skamania stocks. These 
practices ceased in the late 1980s.  

Increased gaps between populations 
Gaps between steelhead populations are assumed to have increased with the advent of irrigation, 
water storage and floodplain development. However, spawning in the Toppenish Creek 
watershed was probably limited to upper reaches throughout the Holocene epoch, and spawning 
appears to be more prevalent today in the Yakima River mainstem than previously assumed 
(Karp et al. 2003, 2005). Disproportionate decreases in abundance and productivity in lower 
tributaries of the Naches and Yakima rivers, (e.g. Cowiche Creek on the Naches and Wenas and 
Umtanum creeks on the Yakima), along with increased mortality of the progeny of mainstem 
spawners due to flow manipulation and habitat damage are nevertheless believed to have 
widened the gaps among the Yakima, Naches and Satus steelhead populations. 

Summary of threats  
Dams and diversions 

 

Presence of exotic species 
 

Steelhead recovery actions 
Out-of-subbasin effects   

Out-of-subbasin effects (OOSE), including modified flow regimes, increased predation, and the 
effect of the hydropower system on migration in the Columbia River, estuarine and near shore 
habitat conditions, and harvest in fresh and salt water, are the subject of numerous ongoing 
processes at the tribal, state, and federal levels. The degree to which OOSE have been reduced as 
a result of past improvements in passage, flow, estuarine, and harvest regimes is currently not 
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available; nor is the efficacy of future actions known, due to potential increases or decreases in 
funding, the lack of stability in the legal and policy environments, changes in the riverine and 
ocean environments, and the results of monitoring and research currently underway or not yet 
begun.   

Maintain a local policy and informational entity within the Yakima subbasin 

To ensure that locally based recovery plans and actions to reduce OOSE are coordinated, a local 
entity would act as a coordination body for local, tribal, state, and federal salmon recovery 
actions within the Yakima subbasin; facilitate information exchange between the federal, state, 
tribal, and local agencies and programs whose focus is not primarily on salmon recovery; 
provide input and monitor state and federal legislative bodies; and be responsive to local 
stakeholders and interest groups. In the short term, such an entity is needed to participate in the 
middle Columbia River ESU-level recovery planning, because the Yakima steelhead population 
is affected by out-of-subbasin effects in the same way as other populations of this ESU.  

Continue kelt reconditioning program 

The YKFP kelt reconditioning program provides a means to directly increase the abundance of 
spawning adult steelhead with a relatively low risk of altering population characteristics. 
Evaluation of the risks of the program (e.g., possible failure of reconditioned fish to return to 
natal streams) will be enhanced by improved genetic and population monitoring capabilities 
discussed in the Section 7. During the development of the Steelhead Master Plan, which will 
guide YKFP activities, YKFP should consider the role of this program once improved genetic 
monitoring programs are in place. The kelt reconditioning program could play a role in 
reintroduction of populations to newly re-opened suitable habitats, or in directed efforts to 
increase the numbers of spawning adults in specific steelhead populations in the subbasin. This is 
an ongoing project, ability to be successfully implemented is high, and chance of success is high.  

Yakima and Naches Mainstem flow and temperature regimes   

Improve out-migration flow regime   

The current management of early spring flow is dictated by the two primary functions of the 
Bureau of Reclamation’s Yakima Project, water supply for agricultural and municipal users who 
hold contracts or water rights supplied by the Project, and flood control. The “rule curves” that 
control how the reservoirs are filled maintain flood control storage space throughout the winter 
by spilling water over the dams. As spring approaches in near-normal and above-normal water 
supply years, the flood control purpose is subsumed to water storage, and the reservoirs catch the 
early part of spring runoff, which coincides with the out-migration of steelhead from the 
subbasin. All populations are affected by this unnatural reduction in flows, but the Upper 
Yakima and Naches populations are most affected due to their proximity to the storage reservoirs 
and the greater travel distance these populations have to the lower river. The longer the travel 
time for any of the four populations, the greater the exposure to high temperatures, low flows, 
and predation risk in the lower Yakima, the dominant geographic area limiting out-migration 
survival, and productivity of these populations as a group.  

The Bureau has committed to reevaluating the flood control rule curves in an effort to increase 
migratory flows. Evaluating the effects of a change in flood control rule curves on water supply, 
flood hazard, riverine sediment and ecological function, and abundance and productivity should 
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be facilitated by the workcurrently underway in association with the Storage Study. 
Conceptually, such a change in storage management would have no effect on water supply in 
below normal years, little to no effect in normal water years, and no effect in above normal water 
years, in all cases returning the river to a more “normative” hydrograph during this period of the 
year, and potentially later in the year as well. Such a change would likely increase the risk and 
frequency of short-term overbank flooding, but decrease the effects of long duration high water 
events that currently are the result of flood control releases, resulting in decreased flood hazard 
and increased channel stability subbasin-wide. This is a project that can occur in the short term, 
ability to be successfully implemented is high, and chance of success is high. 

Increased predation risk  
Changing the out-migration flow regime during the early-spring migration period would also 
reduce predation rates in the lower river. Additional actions are: 

Reduce power generation at Chandler bypass and powerhouse during the out-migration 
season 

This action would have two effects. It would increase flow through the Prosser Dam reach, 
increasing velocity and reducing juvenile travel time in the slack water reach above the dam. It 
would also reduce the proportion of juvenile entrainment in the Chandler powerhouse diversion 
and thereby reduce mortality rates in the Chandler canal and at the Chandler outfall. The Bureau 
of Reclamation has not yet committed to this action..  

Reconfigure Chandler bypass outfall 

The current configuration of the outfall and the condition of fish as they exit the bypass result in 
high concentrations of avian and aquatic predators and high predation rates. A more diffuse 
outfall and/or provision of additional cover or safe recovery areas for juveniles that transit the 
bypass would improve survival. Design discussions are taking place in the summer of 2005, and 
some initial measures to reduce outfall velocity may be in place for the 2006 out-migration 
season. Redesign of the outfall structure will probably still be necessary.  

Continue predator monitoring programs 

Piscine predators are believed to have a smaller effect on steelhead than other species because 
most steelhead smolts have left the lower Yakima River before smallmouth bass and northern 
pikeminnow become active. However, monitoring should continue, for piscivorous birds as well 
as fish (the numbers of white pelicans in the lower Yakima have recently increased).  

Gene flow from non-indigenous populations  

Without discounting the issue of truncated adult passage in the first two decades after Roza Dam 
construction, and ongoing problems with altered streamflow, degraded habitat, and inefficient 
downstream passage at Roza Dam,historical introductions of resident rainbow trout have 
contributed to the decline of the anadromous form of O. mykiss and the increase/invasion of 
resident rainbow trout in the majority of the former steelhead range in the upper Yakima. Genetic 
introgression of these non-indigenous populations into the rainbow trout population of the upper 
Yakima is believed to have occurred (Phelps et al. 2000). Because interbreeding of resident 
rainbow and steelhead has been observed in the field (Pearsons et al. 1998), it is likely to have 
occurred in what remains of the upper Yakima steelhead stock. There is less evidence of 
introgression into the Naches stock (Phelps 2000). Continued presence or expansion of the 
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resident rainbow population presents genetic risks to all populations of steelhead in  the 
subbasin, since they are known to interbreed with steelhead and can migrate freely throughout 
the system. 

Continue to maintain Satus and Toppenish stocks as genetic reserves 

The cause of genetic introgression—introduction of non-indigenous stocks—has been eliminated 
from the subbasin, although hatchery steelhead are observed in the Prosser and Roza 
ladders.(Table 2.1). Introgression into the Satus and Toppenish populations has not been 
observed, and the protected status of these populations should continue, along with monitoring of 
the genetic composition of these stocks to detect the presence of non-indigenous genetic markers 
and possible control strategies. This action is ongoing, ability to be successfully implemented is 
high, and chance of success is high.  

Increased gaps between populations   
The actions in this category focus on restoring access to currently suitable but unoccupied 
habitats and on increasing numbers in existing populations that are at extremely low abundance.  

Remove obstructions to passage in Cowiche, Manastash, and Taneum creeks 

Cowiche Creek is the focus of ongoing obstruction removal. Several issues need to 
be resolved concerning the remaining barriers. The remaining major passage barrier is a 
dam which supplies irrigation water from water rights to Cowiche Creek itself. This area 
is also served by the Yakima-Tieton Irrigation District, which has sufficieint capacity to 
supply this use as well. Additional funding to resolve water rights this transfer is 
required. At the mouth of Cowiche Creek, several partial blockages are planned to be 
removed in conjunction with capital infrastructure projects by the City of Yakima 
irrigation utility and Yakima County.  

The NF Cowiche historically comprised only a small proportion of the available habitat 
in the watershed and is not proposed for full restoration due to prohibitive costs for 
restoration of the flow regime, habitat access, and habitat quality. Obstruction removal 
should be accompanied by habitat enhancement activities in the lower and middle 
portions of the creek, which are similar to spawning and rearing habitats used by the 
Satus and Toppenish populations, as similar life histories can be expected in this 
watershed.   

Manastash Creek has numerous small water diversions across the large alluvial fan 
in the lower reaches and they present a combination of physical, flow, and thermal 
blockages in the lower portions of the creek. Since 2002 there has been ongoing analysis 
of passage alternatives at physical obstructions, with some of those projects currently 
moving forward. Concerns remain regarding the process of transfer of points-of-
diversion, water supply for irrigation and instream flow, and the potential for false 
attraction flows. Resolution of flow issues in this location is of high priority for the basin 
as a whole due to the quantity of suitable but unoccupied habitat and location of 
Manastash Creek in the lower portion of the Upper Yakima. 

Taneum Creek has also been the focus of ongoing analysis. It also has numerous 
medium-sized diversions in the lower portions of the creek that present physical, flow, 
and thermal barriers. Above those diversions, flows and habitat conditions are good to 
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excellent. The lower portion of Taneum is also used for conveyance of irrigation water 
during the middle and latter parts of the irrigation season. This conveyance water might 
cause false attraction. Recent improved flow conditions in Taneum Creek have resulted 
in steelhead use of the most accessible portions of the creek as spawning habitat, 
indicating the remainder of the stream might be colonized if full passage can be achieved.  

Manage population in newly opened habitats 

This recovery plan calls for removal or modification of barriers to passage in Taneum, 
Manastash, and Cowiche creeks, as well as passage at Bumping, Cle Elum, Kachess, and 
Keechelus lakes, and study of passage at Tieton Dam. Population managers, including the 
Yakama Nation, WDFW, and NOAA Fisheries should develop metrics to evaluate desired 
recolonization rates and population characteristics and the range of cultural actions that 
would be appropriate if these rates or populations characteristics are not met. Given the status 
of steelhead as a listed species, existing NOAA Fisheries Guidelines, and the range of 
existing and future monitoring programs and physical facilities available within the basin, the 
nature and propriety of cultural actions should be given consideration. Undertaking artificial 
means (involuntary relocation of adults to suitable habitats, use of the kelt reconditioning 
facility, captive brood, etc.) of increasing the probability and rate of recolonization of 
habitats may not be necessary in all locations. The rate of colonization, productivity, life-
history form (anadromous versus resident), and genetic structure of new populations should 
be closely monitored. The YKFP Steelhead Master Plan, currently in preparation, should 
address these mechanisms in consultation with NMFS.  

Improve survival, abundance and productivity of Ahtanum and Umtanum MSAs   

Specific actions are described in more detail in subsequent discussions. Strategically these 
areas should receive high emphasis, especially Umtanum, which is at the current lower end 
of the Upper Yakima population’s range in an area of geographic and life history overlap 
with the other steelhead populations in the subbasin. Potential contributions of Umtanum 
Creek to overall abundance and productivity would be minor, but its role in improving gene 
flow between steelhead populations, and as an “island” of relatively normative habitat in the 
Upper Yakima, would be large.  

Reduce adult attraction to Sulphur Creek 

Sulphur Creek Drain (RM 61.0) receives effluent from the Roza and Sunnyside irrigation 
districts, and has attracted steelhead (as well as coho and fall Chinook salmon) that can later 
become isolated from the adjacent Yakima River when irrigation delivery ceases. In average 
or greater water years, when wasteway flow can be substantial, numerous stranded adult 
coho and several steelhead have had to be rescued from Sulphur Creek Drain at the end of 
the irrigation season. Even if stranding does not occur, passage delays expose fish to 
predators and harassment by humans, and exposure to warm water can lessen their 
reproductive success. Measures to prevent or minimize such attraction are likely to increase 
steelhead spawning success.  
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Table 5.4.  Bull Trout Subbasin Actions 

All Populations of Bull Trout at the Subbasin Scale 
Limiting Factors:  Reduction or alteration in foraging, maturation and over wintering (FMO) 
habitat; Loss of prey base by the reduction or extirpation of prey species (discussed in 5.3.2); 

Fragmentation and loss of gene flow between populations; Hybridization and competition with 
brook trout; Impacts of dispersed recreation, harassment and poaching of mature bull trout. 

Threats:  None common to all bull trout populations.  
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Fragmentation and loss of 
gene flow between populations 

    

A)  Provide full bull trout passage 
into Taneum Creek   

Ongoing High High BOR, YTAHP, 
Irrigation Dists. 

B)  Artificially propagate or 
supplement bull trout populations 

Long 
Term 

Moderate High USFWS, IBT 

2.  Hybridization and 
competition with brook trout 

    

A)  Evaluate risks of continued 
brook trout stocking  

Short 
Term 

High High WDFW, USFWS 

B)  Control and manage existing 
brook trout populations 

Short 
Term 

Moderate 
Low 

Moderate WDFW, USFWS, 
YN 

C)  Develop comprehensive 
genetic management plans 

Long 
Term 

Moderate Moderate USFWS, IBT 

3.  Impacts of dispersed 
recreation, harassment & 
poaching 

    

A)  Manage recreational use and 
effects including recreational dams 

Long 
Term 

Moderate Moderate USFS, DNR 

B)  Increase effectiveness and 
enforcement of federal and state 
habitat protection and poaching 
prevention programs 

Ongoing Moderate Moderate WDFW, YN, USFS, 
DNR 

A) Bio-engineer channels on the 
reservoir bed to stabilize flow 
patterns/migration routes. 

Short 
Term 

High Moderate USBOR, WDFW, 
YN, USFS 

     
C) Trap and haul fish that entrain 
through the reservoir and cannot 
spawn below it. 

Short 
Term 

High High USBOR, WDFW, 
YN, USFS 

Summary of limiting factors  
Bull trout throughout the Yakima Core Area have been negatively affected by fragmentation and 
loss of connectivity between populations; by reduction or alteration in their foraging, maturation 
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and over-wintering habitat; and by loss of prey base due to the reduction or extirpation of prey 
species, primarily anadromous salmonids throughout the subbasin. All of these limiting factors 
are related to the metrics for abundance and productivity, loss of life histories, distribution across 
habitat types, and change in natural processes and impacts.  

The presence of brook trout populations in the basin presents high levels of genetic risk as well 
as direct competition with bull trout (hybridization risk and change in natural processes and 
impacts metric). Impacts related to dispersed recreation, harassment, and in some cases poaching 
of mature bull trout affect metrics for abundance, productivity, and distribution across habitat 
types.  

Fragmentation and loss of gene flow between populations  
The USFWS guidance on effective population size and recovery planning states that a core unit 
should have between 500-1000 spawners to conserve the genetic resources of the core unit over 
time. While the subbasin currently supports approximately 1100 spawners, gene flow between 
these populations is currently limited due to physical passage barriers created by dams, or flow 
and thermal barriers to migration which result from water withdrawal or management of the 
mainstem flow regime. Actions to restore connectivity between populations at the subbasin scale 
are the highest priority for recovery actions. Actions to restore passage at the mainstem dams 
were discussed in Section 5.2.1. Several alternative reconnection scenarios are conceivable. Over 
the long term, complete reconnection should be the goal. Given the critically low numbers in 
several populations, priority should be given to actions that have the greatest potential to connect 
populations and to provide gene flow between populations.  

Reduction or alteration in foraging, maturation, and over wintering (FMO) habitat  
With the possible exception of the Indian Creek population in Rimrock Reservoir, all populations 
of bull trout have seen large decreases in the extent of FMO habitat and alteration of habitat 
characteristics within the range they still occupy. Many of the actions to increase FMO habitat 
have been previously discussed in Section 5.2.1, and will also be discussed at the population 
group and individual population scale. 

Loss of prey base due to the reduction or extirpation of prey species  
Actions to respond to this factor were discussed in Section 5.2.1. The loss of allied prey species 
may reduce productivity and abundance by limiting population size, especially growth and 
survival from juvenile to sub-adult and by reducing spawner body size, which reduces total egg 
production or egg size in females. Loss of prey base also may alter distribution of bull trout life 
histories across the basin. Bull trout in watersheds with relatively abundant prey species, such as 
anadromous salmonids or resident fish, migrate throughout the system (or in the case of 
anadromous bull trout, across systems), following other salmonids’ spawning migration to feed 
on eggs released during spawning, or following juvenile salmonid out-migrations to feed on 
them as they migrate downstream. 

Hybridization and competition with brook trout 
Brook trout have been distributed widely throughout the subbasin. Stocking programs for brook 
trout have been reduced to a two locations: the State Patrol Pond adjacent to I-90 near Ellensburg 
and Long Lake in the Tieton Watershed. Neither location has access to bull trout bearing waters. 
Brook trout have established naturally reproducing populations in several mountain lakes in the 
Rimrock basin, throughout most of the Yakima Basin, including high mountain lakes, reservoirs 
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and the mainstem waters in all parts of the basin. Currently, hybridization between brook trout 
and bull trout is known in several locations across the subbasin (William Meyer, WDFW, 
personal comm.), including a case of survival of fertile hybrid offspring that crossed back with 
brook trout (i.e., ¼ bull trout, ¾ brook trout (Jeff Thomas, USFWS, personal communication)) in 
the Upper Cle Elum drainage above Waptus Lake. Even if the hybrid offspring are not viable, 
this introgression reflects a waste of spawning potential for bull trout. 

Impacts of dispersed recreation, harassment and poaching of mature bull trout   
Bull trout spawning habitat is generally located on National Forest or other public lands. The 
presence of forest roads makes the habitat accessible to the general public. Recreational users of 
these areas can degrade the riparian zone by removing live and dead trees for firewood, by 
reducing or eliminating riparian vegetation, by littering, by fording streams with off-road 
vehicles, and by disturbing pre-spawning adults. Of particular concern in some locations with 
very high recreation use is alteration of the stream bed itself by construction of recreational dams 
for “swimming pools”, which create temporary spawning migration blockages in smaller 
streams. Bull trout may hold in spawning areas for extended periods of time during the summer 
when recreational use, also including recreational mining in some streams, is at its peak. The 
presence of relatively large fish in a confined space increases the potential for harassment or 
poaching by humans.  

Summary of threats 
 

Bull trout recovery actions 
Fragmentation and loss of gene flow between populations 

In addition to removal of obstructions, establishment of populations in suitable but unoccupied 
habitats with access to potentially large areas of FMO habitat can serve to reconnect populations. 
For example, Taneum Creek is in an area of the subbasin where connectivity potentially suitable 
habitat occurs, and a link could be reestablished (however, low flows during part of the year may 
limit access) between populations has been lost. All Upper Yakima bull trout populations are 
currently at very high risk of extinction and fragmented by passage at dams, thermal and flow 
barriers. Establishment of a population that can fill the “gap” between the Upper Yakima and 
Teanaway populations, and the fluvial populations of the Naches and Ahtanum, should benefit 
all of these populations. 

Under current flow management of the Yakima mainstem and resulting elevated flow and 
decreased summer temperature regime, the potential range of the Taneum population would 
include FMO habitat from the base of the mainstem dams downstream past the confluence of the 
Yakima and Naches arms, to Union Gap, which would be the largest range of FMO habitat in the 
subbasin. This FMO habitat also contains the healthiest populations of potential prey species 
(resident rainbow trout and spring Chinook) for bull trout. 

Provide full bull trout passage into Taneum Creek 

The current status for projects to improve access to Taneum Creek is described in Section 5.2.2. 
Introduction of bull trout may require additional actions to improve flow conditions in mid-
summer, including piping or other direct supply from the Kittitas Reclamation District (KRD) 
spillway to irrigation diversions across the creek and downstream. Taneum Creek also contains 
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habitat that is favorable to brook trout, and may require actions to control or monitor the brood 
trout population in association with re-introduction.  

Artificially propagate or supplement bull trout populations 

Reestablishment of local populations within the Yakima Core Area, such as Taneum Creek, may 
require the use of artificial propagation, after relevant threats and limiting factors have been 
sufficiently reduced to help assure reestablishment success. In addition, many of the populations 
in the subbasin are a critically low abundance, including all of the populations residing in the 
upper Yakima arm of the subbasin. To prevent extinction and conserve locally adapted gene 
pools, artificial propagation to conserve these populations may be required as well. Studies 
should be initiated to determine the effectiveness and feasibility of using fish transfers and 
hatcheries to assist in any future reintroduction or conservation efforts. In addition, the USFWS 
should develop guidelines to assess populations or sub-populations of bull trout to determine at 
what point extraordinary measures such as propagation or supplementation are necessary to 
conserve those populations or population groups.  

Provide unimpeded passage throughout the system 

As mentioned previously, reconnection of natural rates gene flow between populations can be 
accomplished through providing passage at the mainstem storage dams, with the possible 
exception of Rimrock Lake. There are also numerous other full or partial blockages that prevent 
gene flow between populations, or directly block access to spawning habitat. These conditions 
include poor stream flow conditions in Gold Creek,Rattlesnake Creek, the Teanaway and its 
forks, Ahtanum Creek and other locations; periodic blockages into reservoir tributaries 
associated with reservoir drawdown; and obstructions associated with irrigation diversion dams 
in the tributaries. In addition, the full range of migratory habitat or ability to migrate seasonally 
are is reduced by blockages in tributaries, poor passage at mainstem diversion dams such as 
Easton and Cowiche/Nelson, and low flow conditions in the mainstem Yakima and Naches 
rivers.   

Hybridization and competition with brook trout  
Brook trout control measures should be prioritized across the subbasin. In the short term, the 
highest risks associated with brook trout occur in areas where bull trout populations are currently 
very low or planned to be re-introduced. Evaluation of the current effects of brook trout on bull 
trout genetic integrity requires further genetic study of existing populations. 

Evaluate risks of continued brook trout stocking in the subbasin 

The USFWS and WDFW agree that there is a risk associated with planting brook trout in native 
bull trout waters. However, WDFW believes that there is little risk in planting brook trout in 
closed systems (no inlet or outlet) not connected to bull trout waters. WDFW no longer stocks 
brook trout in open systems but only stocks them in Long Lake in Yakima County (a closed 
system). Therefore, the USFWS and WDFW must continue to work together to evaluate the 
future of the brook trout stocking program. Metrics or means of evaluation of the risks associated 
with stocking should be developed jointly by those agencies, in conjunction with other actions 
taken below, to resolve this issue. This action is short term, the ability to implement is high, and 
chances of success are high.  
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Control and manage existing brook trout populations 

A comprehensive approach to management of brook trout populations needs to be developed 
within the subbasin. A comprehensive management plan should identify:  

• Status and distribution of brook trout populations.  

• Current connectivity of brook trout populations to each other and to bull trout habitat. 

• Means or methods of population control in areas occupied by brook trout not in 
sympatry with bull trout populations. 

• Means or methods of population control in areas occupied by brook trout and bull 
trout in sympatry. Means of controlling brook trout populations mixed with other 
sensitive species (e.g. bull trout) will likely be difficult, costly, and largely 
experimental. 

This action is short term, the ability to implement is moderate, and chances of success are 
moderate to low.  

Develop comprehensive genetic management plans 

Develop genetic management plans for reconnecting isolated populations in the Yakima Core 
Area. Plans would establish genetic baselines for each local population and would outline 
methods of: (a) monitoring genetic changes in existing local populations, (b) evaluating 
hybridization with brook trout, and (c) monitoring effects of viable F2 hybrids. The plans would 
also identify actions needed to maintain existing opportunities for gene flow among bull trout 
populations. This action is long term, the ability to implement is moderate, and chances of 
success are moderate.  

Impacts of dispersed recreation, harassment, and poaching 

Manage recreational use and effects 

Public land managers such as the U.S. Forest Service and the Department of Natural Resources 
(DNR) should continue and expand programs to manage dispersed and developed camping sites, 
and ATV use to avoid impacts to bull trout spawning and rearing habitat, and associated riparian 
zones. Current programs are under-funded and can respond only to the worst impacts in any 
given year. Funding and staffing for these programs, including monitoring and assessment of 
current impacts and education should be increased. This action is long term, the ability to 
implement is moderate, and chances of success are moderate 

Increase effectiveness and enforcement of federal and state habitat protection and 
poaching prevention programs 

The U.S. Forest Service enforcement staff is insufficient to provide coverage across the forest 
and penalties for damage to public resources are not an effective deterrent, due to low fines and 
lack of prosecutorial support from federal prosecutors for these crimes. The DNR typically lacks 
enforcement staff for recreational issues, and also has low penalties and lack of prosecutorial 
support from local governments. WDFW and Tribal enforcement programs are understaffed 
relative to the level of recreational use during the summer/fall bull trout spawning season. 
Penalties for poaching are relatively small and prosecutorial support for these penalties is low. 
USFWS, which has authority to protect listed species under ESA, has not undertaken 
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enforcement action against poaching in the subbasin related, but could assist WDFW or other 
state or federal agencies in their enforcement actions, with proper federal prosecutorial support. 
Funding should be increased for prosecutorial support at the local and federal levels, as well as 
for enforcement personnel during bull trout spawning seasons. Commitment by local and federal 
prosecutors to carry forward enforcement actions should also be sought. This project is ongoing, 
ability to be fully implemented is moderate, and chance of success is moderate.  

Impacts of reservoir operation on habitat, migration, and prey species 

Bio-engineer channels on the reservoir beds to stabilize stream flow patterns and 
migration routes across the reservoir beds at low pool level 

Currently, many of the bull trout spawning streams experience low braided flows or frequent de-
watering in the reservoir beds after draw-down, which creates passage barriers (Gold Creek, 
Meadow Creek, Box Canyon Creek, Kachess River, and possibly the Cle Elum River). 
Additionally, flows could be augmented by pumping reservoir water higher into the stream, such 
that the stream flows across the reservoir bed (Box Canyon). Other options might include 
investigating ways of sealing the channel, or restricting the flow path to a single channel by the 
use of bio-engineered structures (log jams, rocks, structures etc). 

Improve survival for fish that choose to outmigrate from the reservoir, or prevent mortality 
of entrained fish by screening outlet works   

Once flip flop occurs at Tieton Dam, for example, significant numbers of bull trout and their 
prey (kokanee) are entrained through the dam and killed. Placing an electrical barrier around the 
outlet works or a screen would help reduce entrainment. Another option might be to modify the 
way flip-flop happens, such that fewer fish are entrained. Entrainment of kokanee also impacts 
bull trout by reducing the amount of prey available to adult bull trout in the reservoir. 

Trap and haul fish that entrain through the reservoir and cannot spawn below it   

A genetic study could confirm whether bull trout found downstream from the reservoir are from 
populations in the reservoir, and this information would help make informed decisions with 
regard to trap and haul protocol. For instance, a gravid female bull trout was captured and tagged 
downstream from Kachess Dam in March 2005. It appears this fish didn’t spawn and the 
proximity of the fish to the reservoir suggests she either could not find a mate or lacked the 
habitat conditions necessary to spawn. A genetic sample was taken and will be analyzed for 
population assignment (W. Meyer & M. Mizell, personal communication).  

5.3 Population scale actions 
 5.3.1  Steelhead populations 
Table 5.5.  Satus Creek Steelhead 

Risk Of Extinction:  Abundance and Productivity-Moderate; Change in Natural Processes and 
Impacts-Moderate 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 
 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 

1.  Improve habitat conditions in Ongoing Moderate Moderate YN Satus 
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lower Satus Restoration 
2.  Improve floodplain 
connectivity and channel-
forming processes adjacent to 
US 97 

Ongoing Moderate High YN Satus 
Restoration, 
WSDOT 

3.  Improve grazing management 
in Satus watershed 

Ongoing Moderate Moderate 
High 

YN Lands, YN 
Wildlife 

4.  Restore passage to Shinando 
Creek 

Ongoing Moderate High YN Satus 
Restoration, 
WSDOT 

5.  Improve forest practices, 
including road improvement, 
relocation or closure 

Ongoing Moderate 
High 

Moderate BIA, YN Satus 
Watershed Project 

Summary of population status 
Current returns of naturally produced steelhead in Satus Creek average about 422 spawners 
based on 2001-2005 redd counts, while current productivity (returns per spawner) is near 
replacement (close to 1.0). Steelhead currently spawn in all accessible areas including the two 
major spawning areas, Dry Creek and Satus/Logy Creek.  

When considering all the factors that determine diversity and spatial structure, the Satus Creek 
steelhead population is currently considered to be at a moderate risk of extinction. Based only on 
abundance and productivity, the Satus steelhead population has a greater than 25% chance of 
extinction over a 100 year time period. In sum, the Satus Creek steelhead population is not 
currently viable and has a moderate risk of extinction. 

Summary of limiting factors and threats 
Reduction in habitat productivity in this system is related to loss of floodplain habitats and 
confinement by US 97, reduced riparian zone health caused by intrusive roads and poor grazing 
management practice, and increased peak flow and sediment loads from forestry activities, 
including an extensive network of forest roads.  

Recovery actions  

Improve habitat conditions in lower Satus Creek 

In its lowermost 8 miles, Satus Creek flows through the Wapato Irrigation Project. The creek is 
entrenched and partly confined by dikes. The impact of return flows, while not as severe as in 
Toppenish Creek, needs to be reduced. It may not be possible to elevate the creek to the its 
original floodplain in this reach, but allowing it to meander at its present level, and introducing 
appropriate roughness features will restore some of the original channel complexity and 
floodplain functions. This project is ongoing, ability to implement is moderate, and chance of 
success is moderate. 

Improve floodplain connectivity and channel forming processes adjacent to US 97 

Impacts from US 97 are being addressed through a cooperative consultation process between YN 
fisheries and the Washington State Department of Transportation. Proposed projects in the short 
term are replacement of the US 97 crossing of Logy Creek near its confluence with Satus Creek 
(RM 23.7), one of the major impact areas of US 97 on the creek, and reactivating the floodplain 
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in the reach immediately downstream from the “High Bridge” (RM 32.4). This activity is 
ongoing, ability to implement is moderate, and chance of success is high. 

Improve grazing management in Satus watershed 

Recent improvements in the management of cattle grazing in the watershed have reduced grazing 
impacts, and they will be reduced further in the future. Impacts from wild horses are ongoing, 
and the YN is in the process of developing a wild horse management plan for the Satus and 
Toppenish Creek watersheds, with a primary focus on limiting riparian zone damage. This 
project is ongoing, ability to implement is moderate, and chance of success is moderate.  

Restore passage to Shinando Creek 

This drainage is blocked by an impassable structure at the base of a deep fill on US 97. 
Preliminary engineering indicates that it may be feasible to restore passage without removal of 
the fill. This project is ongoing, ability to implement is moderate, and chance of success is high. 

Reduce peak flow and sedimentation impacts from forestry activities 

The Bureau of Indian Affairs manages the forest lands of the Yakama Reservation. BIA should 
expand road closure, road relocation and drainage improvement programs to reduce sediment 
and peak flows. This action is ongoing, ability to implement is moderate, and chance of success 
is moderate. 

Table 5.6.   Toppenish Creek Steelhead  

Risk Of Extinction:  Abundance and Productivity-Moderate; Population Range-Moderate; 
Major Life History Patterns-Moderate; Phenotypic Characteristics-Moderate; Change In Natural 

Processes and Impacts-Moderate  
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1. Improve access to and from spawning and rearing habitats upstream from the 
agricultural area. 
A) Complete projects on the 
Toppenish Creek fan to derive 
maximum hydrologic benefit from 
seasonal high flows while 
minimizing damage to roads and 
homesites. 

Ongoing High High YN, WIP 

B) Study the fate of seepage from 
Toppenish Creek to determine the 
extent of loss to Harrah and Marion 
drains or the basalt aquifer, and 
find ways to diminish this loss of 
instream flow. 

Short-
Term 

Moderate Moderate YN Toppenish 
Restoration, WIP 

2. Complete passage and 
screening projects in Simcoe 
Creek. 

Short-
Term 

Moderate High  

3. Further reduce diversions Long- Moderate High  
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from Toppenish and Simcoe 
creeks by improved water 
management. 

Term 

4. Restore rearing habitat in lower Toppenish and Simcoe creeks 
A) Route irrigation runoff away 
from lower Toppenish and Simcoe 
creeks. 

Long-
Term 

Moderate High YN Toppenish 
Restoration, WIP 

B) Lease or purchase floodplain 
habitats from willing participants 

Ongoing Moderate High YN Toppenish 
/Simcoe and Lower 
Yakima projects 

C) Manage Marion Drain to lessen 
impacts on Toppenish Creek, 
beginning with raising the drain 
water level to restore natural 
groundwater inputs to the creek  

Short-
Term 

High Moderate YN Toppenish 
Restoration, 
WIP,YN Side 
Channels 

D)  Improve Yakima mainstem 
habitat adjacent to Toppenish 
Creek 

Ongoing Moderate Moderate YN Side Channels, 
Lower Yakima 
projects 

5.  Improve forest practices, 
including improving, relocating, 
or closing roads. 

Ongoing High Moderate BIA, YN 
Toppenish/Simcoe 
Project 

Summary of population status 
Current returns of naturally produced steelhead in Toppenish Creek average about 492 spawners 
based on 2001-2005 redd counts, while current productivity (returns per spawner) is substantially 
less than 1.0. Steelhead currently spawn in all accessible areas including the two major spawning 
areas, Upper Toppenish Creek and Simcoe Creek.  

When considering the factors that determine diversity and spatial structure, the Toppenish 
steelhead population is currently considered to be at a moderate risk of extinction. Based only on 
abundance and productivity, the Toppenish steelhead population has a greater than 25% chance 
of extinction over a 100 year time period. In sum, the Toppenish steelhead population is not 
currently viable and has a moderate risk of extinction. 

Summary of limiting factors and threats 
Reduction in habitat productivity in this system is related to loss and alteration of floodplain 
habitats in lower Toppenish Creek, altered surface water/groundwater interactions in lower 
Toppenish Creek, altered flow characteristics on the alluvial fan of Toppenish Creek, reduction 
in flow and passage barriers in the Simcoe/Wahtum/Agency creek systems, and increased peak 
flow and sediment loads from forestry activities.  

Recovery actions  

Improve access to and from spawning and rearing habitats upstream from the agricultural 
area  

Complete projects on the Toppenish Creek fan to derive maximum hydrologic benefit from 
seasonal high flows while minimizing damage to roads and home sites. This action is short term, 
ability to implement is high, and chance of success is high. 
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Study the fate of seepage from Toppenish Creek to determine the extent of loss to Harrah and 
Marion drains or the heavily-exploited basalt aquifer, and find ways to diminish this loss. This 
action is short term, ability to implement is moderate, and chance of success is moderate. 

Complete passage and screening projects in Simcoe Creek 

Screen the several diversions that remain unscreened. This action is short term, ability to 
implement is moderate, and chance of success is high. 

Further reduce diversions from Toppenish and Simcoe creeks by improved water 
management 

This action is long term, ability to implement is moderate, and chance of success is high.  

Restore rearing habitat in lower Toppenish and Simcoe creeks  

Remove irrigation runoff from lower Toppenish and Simcoe creeks. Initial studies are underway. 
Completion will require cooperation and funding from multiple entities. This action is long term, 
ability to implement is moderate, and chance of success is high. 

Determine how Marion Drain can be managed to maintain biological contributions (fall 
Chinook) and necessary irrigation function while lessening impacts on Toppenish Creek (which 
include attracting steelhead to inferior habitat). Determine feasibility and effects of raising the 
water level in Marion Drain with check structures to restore natural groundwater inputs to 
Toppenish Creek. This action is short term, ability to implement is high, and chance of success is 
moderate. 

Reduce peak flow and sedimentation impacts from forestry activities 

The Bureau of Indian Affairs manages the forest lands of the Yakama Reservation. BIA should 
expand road closure, road relocation and drainage improvement programs to reduce sediment 
and peak flows. This action is ongoing, ability to implement is moderate, and chance of success 
is moderate. 

Table 5.7.  Naches Steelhead  

Naches Steelhead 
Risk Of Extinction:  Abundance and Productivity-High; Population Range-Low to Moderate; 
Major Life History Patterns-Moderate; Phenotypic Characteristics-Moderate; Genetic Variation-
High; Distribution Across Habitat Types-Moderate; Change in Natural Processes and Impacts-
High. Threats:  Rapid Population Growth From New Development 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Improve flow characteristics in the lower Naches River 
A)  Improve the efficiency of the 
Wapatox system 

Ongoing High High YRBWEP 

B)  Improve efficiency of other 
irrigation diversions 

Ongoing Moderate Moderate YRBWEP, 
Irrigation Districts, 
SOAC 

2.  Protect and restore existing habitats in the lower Naches 
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A)  Improve access to wetland 
habitats 

Long Term Moderate Moderate GAP 

B)  Improve sediment transport 
in the lower Naches 

Long Term Moderate Moderate Lower Naches 
Partnership 

3.  Protect and improve 
habitats in the upper Naches 
River 

Long Term Moderate Moderate GAP 

4.  Restore population range in 
MSAs, Upper Tieton River 

Long Term Low Low GAP 

Summary of population status 
Current returns of naturally produced steelhead in Naches River average about 556 spawners 
based on 2004 and 2005 redd counts (including Ahtanum Creek), while current productivity 
(returns per spawner) is substantially less than 1.0. Steelhead currently spawn in six of the seven 
major spawning areas in the Naches watershed; however, only about 60% of the historic range is 
currently used.  

When considering the factors that determine diversity and spatial structure, the Naches steelhead 
population is currently considered to be at a moderate to high risk of extinction. Based only on 
abundance and productivity, the Naches steelhead population is not viable and has a greater than 
25% chance of extinction over a 100 year time period. In sum, the Naches steelhead population 
is not currently viable and has a moderate to high risk of extinction. 

Summary of limiting factors and threats 
Yakima County and the cities within the major population center of the county, including the 
City of Yakima, City of Union Gap, City of Selah, and City of Moxee, are experiencing rapid 
rates of population growth from new development. In other areas within the range of the Naches 
steelhead population such as upper Ahtanum Creek and the in the upper Naches, residential or 
recreational home development is often located in existing plots adjacent to the mainstem river 
and tributaries, resulting in reduction or elimination of riparian zones, and increased flood 
hazard. Adjacent to the Cities of Yakima and Union Gap, agricultural lands, many in shallow 
groundwater areas, are being converted to residential, commercial, and industrial uses. In these 
areas, stream channels have historically been maintained as components of the irrigation system. 
Conversion of these lands to other uses will be accompanied by the cessation of “channel 
maintenance” across relatively large lengths of stream channel in a single ownership or land use, 
and replaced by multiple small ownerships, a variety of land uses, with a variety of management 
goals. The probability of conflict between new land owners and land uses, and the functions of 
floodplains and stream channels as conveyances of water and sediment, as well as fish habitat, is 
currently high, and likely to increase in the future to the detriment of landowners and public 
resources.  

Recovery actions  
Previously discussed were subbasin-scale improvements in flow regime, habitat quality and 
quantity, juvenile migration flows, connectivity of populations, and conservation of local gene 
pools that benefit all populations of steelhead in the subbasin. The majority of the streams within 
the Naches watershed have a normative flow regime, with the exception of the Tieton and the 
Naches rivers below their confluence. Reduction or elimination of the flip-flop flow regime in 
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the lower Naches will have the greatest benefit in terms of abundance and productivity, life 
history diversity, population distribution across habitat types, as well as regeneration of 
cottonwoods and ecosystem support functions that are especially degraded in this reach of the 
river.  

Actions that will benefit the Naches steelhead population as a whole and occur within the 
spawning range of the population are: 

Improve flow characteristics in the Lower Naches River 

Flow management at the subbasin scale has a major impact on the flow regime in the lower 
Naches, especially the late season increase in flows associated with flip flop. The lower Naches 
River was likely a major spawning and rearing area for steelhead, and could be restored to this 
role. Even if actions at the subbasin scale do not result in improvements in flow, or will occur 
well into the future, there are several actions in the Naches itself that can be implemented in the 
short term to improve spring and summer flow conditions.  

(1) Improve the efficiency of the Wapatox system. YRBWEP acquired the Wapatox 
power plant and diversion in 2003, also acquiring approximately 350 cfs in the critically 
dewatered Wapatox bypass reach. The Wapatox diversion also supplies irrigation water 
to several farmers along the ditch, so the diversion remains active to supply irrigation 
water. The conveyance system was designed for approximately 400 cfs, and needs a 
minimum of approximately 200 cfs to provide sufficient head to run the system. 
Improving the efficiency of the conveyance system can return additional flow to the 
bypass reach. YRBWEP has already taken some action to improve efficiency, but further 
actions are warranted. This action is ongoing, ability to implement is high, and chance of 
success is high. 

(2)  Improve efficiency of other irrigation diversions. The South Naches Irrigation 
District, the Naches-Selah Irrigation District, the Naches-Cowiche, and the Congdon 
Irrigation district all create bypass reaches as a result of the need for conveyance water. 
This water is returned to the Naches (mostly) downstream from the diversion point. The 
majority of these irrigation systems have sections or components (unlined ditches, 
wooden flumes or siphons) that further reduce conveyance efficiency and result in water 
loss. There are improvements that also can be made in terms of consumptive use in many 
of these districts that would result in lower costs to agricultural producers from reduced 
pump maintenance, reduced power costs, and improved efficiency of delivery to crops. 
Water conservation in these areas should be a priority over the short term relative to other 
water conservation projects, with the exception of areas of critically low flow in the 
tributaries with MSUs. The South Naches Irrigation District is currently examining 
means of improving efficiency of the irrigation system and habitat quality in the South 
Naches Channel. The South Naches Channel conveys irrigation water and composed of a 
mixture of natural and artificial channels which parallels the lower Naches for four miles, 
and could provide increased rearing habitat in this reach. This project is ongoing, ability 
to implement is moderate, and chance of success is moderate. 
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Protect and restore existing habitats in the lower Naches 

Changes in flow management and confinement of stream channels have reduced the availability 
of rearing habitat for steelhead in the lower Naches. In addition to improvement in the South 
Naches Channel mentioned above, the following actions should be implemented.  

(1)  Improve access to wetland habitats. Wetland habitats with relatively cool water 
sources are found at several places along the river: across from Naches Wonderland, 
within and downstream of Eschbach Park, and the Buckskin Slough in the lower Naches. 
All of these areas could support increased rearing for salmonids and should be the focus 
of restoration activities. This project is long term, ability to implement is moderate, and 
chance of success is moderate. 

(2)  Improve sediment transport in the lower Naches. In several areas, confinement of 
streams by levees or diversion dams has reduced sediment transport efficiency, causing 
aggradation upstream and channel incision or avulsion downstream. Where these 
facilities are located in the lower end of the alluvial valleys, such as near Eschbach 
Park/Yakima Water Treatment Plant, and at Rambler’s Park/Cowiche (Nelson) Dam, 
their effects further reduce the amount of rearing habitat (i.e., side channels fed by 
groundwater return), which should be available in these locations. Improving sediment 
transport by modification of dam structure and levee reconfiguration will improve habitat 
availability over the long term. Several projects, including the South Naches Irrigation 
District, and the Lower Naches Project, are examining the means to restore sediment 
transport and increase floodplain habitats at these locations. This project is long term, 
ability to implement is moderate, and chance of success is moderate.  

Protect and improve habitats in the upper Naches River 

The Naches River upstream from the Tieton confluence is a significant proportion of the basin 
and is the only portion of the basin with mainstem flows that are currently in a “normative state.”  
The Subbasin Plan has only a few actions called for in this section, but increasing the availability 
and quality of habitat in this portion of the subbasin is warranted due to the loss or alteration of 
mainstem habitats in other portions of the subbasin. Primary actions should be acquisition of 
existing functional habitats, especially side channels and adjacent floodplains, and spawning 
habitats, where they currently exist. The EDT model and other information should be used to 
develop and overall habitat improvement and maintenance strategy for this portion of the river 
basin and implemented over time. This action is long term, ability to implement is moderate, and 
chance of success is moderate. 

Restore population range in upper Tieton River MSAs 

Restoration of full access to Cowiche Creek is an action that benefits this population and 
connectivity of the all populations in the subbasin. The upper Tieton is the other major area of 
steelhead productivity in this watershed which has been lost. The Tieton presents special 
difficulties in terms of passage through Tieton Dam, the effect of the reservoir on the river 
system itself, and flow management. Rimrock reservoir is the only reservoir in the subbasin that 
is not located near the site of a former glacial lake. Compared to the other reservoirs, Rimrock 
has had a more severe effect on flow, temperature, habitat availability, and sediment transport. 
Habitat conditions in the lower Tieton are currently unsuitable for steelhead. Actions to restore 
this habitat are of a much greater magnitude in terms of expense, scale, technical difficulties, and 
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risk of failure than actions necessary below the other reservoirs. Over the long term, restoration 
of access to the upper Tieton remains a goal of fisheries managers in the subbasin, but is 
currently of low priority relative to other actions. This project is long term, ability to implement 
is low, and chance of success is low. 

Actions within the Naches Major Spawning Areas  
Actions at the MSA or mSA scale were selected based on an evaluation of the potential for 
action within each M/mSA. Where it is possible to implement a given action that will address a 
VSP parameter listed as moderate or high risk of extinction, those actions are recommended for 
implementation at this smallest scale.  

Table 5.8.   Actions within the Naches Major Spawning Areas 

Major Spawning Area Scale 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Little Naches MSA     
A) Restore floodplains in the 
lower Little Naches 

Long 
Term 

Moderate Moderate GAP 

B) Improve mainstem and side 
channel habitats in the Little 
Naches 

Long 
Term 

Moderate Moderate GAP 

C) Reduce dispersed recreation 
impacts 

Ongoing Moderate Moderate USFS, ORV 
organizations 

D) Reduce forestry effects  Add  
7D – Protect existing habitat, 
reduce 
development………..(Jim) 

Long 
Term 

Moderate Moderate USFS, DNR 
RMAPS 

2.  Lower Bumping MSA: 
Improve habitat in Lower 
Bumping through LWD projects 
and road relocation 

Short 
Term 

High Moderate GAP 

3.  Nile Minor Spawning Area     
A) Improve passage only 
potential problem is at mouth 
during extreme low water (Jim)  

Ongoing  High High YCPW, YTAHP 

B) Improve flow, reduce false 
attraction flow  (what false 
attraction flow?) (Jim) 

Long 
Term 

High Moderate YTAHP? 

4.  Rattlesnake MSA     
A) Reduce irrigation diversions 
through conservation and 
enforcement 

Ongoing Moderate Moderate Ecology, WDFW 

B) Improve sediment transport at 
Naches/Rattlesnake confluence 

Long 
Term 

Moderate High YCFCZD 

5.  Lower Tieton MSA     
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A)  Protect and enhance 
spawning and rearing habitat in 
Oak Creek where possible 

Long Term High High WDFW, YTAHP, 
USFS 

 

 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
6.  Cowiche MSA     
A)  Improve channel conditions 
in lower creek through reduction 
of disturbance, improved 
sediment transport, obstruction 
removal, floodplain restoration 

Ongoing High Moderate Lower Naches 
Partnership, 
YTAHP 

B)  Improve riparian, LWD and 
temperature conditions through 
habitat enhancement projects, 
especially on WDFW and other 
public lands 

Long Term High High WDFW, YTAHP, 
YBSRFB 

C)  Protect existing habitat, 
reduce development pressure 
through acquisition and 
regulation 

Ongoing High High YCPS, YHIP, 
WDFW 

D)  Reduce sedimentation from 
forest roads through relocation, 
surfacing and improved drainage 
structures 

Long Term Moderate Moderate DNR, WDFW 

E)  Improve livestock 
management in mainstem and 
tribs 

Ongoing High High WDFW, DNR, 
Private 

7.  Ahtanum MSA     
A)  Maintain instream flow 
below diversions year-round, and 
minimize seepage loss 

Ongoing High High WIP, AID, YN 

B)  Improve flows in lower 
Ahtanum through storage, 
conservation or other means 

Ongoing Low/Moderate High Ahtanum Restor-
ation EIS, AID, 
WIP 

C)  Improve riparian, LWD and 
temperature conditions through 
habitat enhancement projects 

Ongoing High Moderate YN Ahtanum 
Watershed Project, 
Ahtanum Restor-
ation Project 

D)  Protect existing habitat, 
reduce development pressure 
through regulation, acquisition 

Ongoing Moderate Moderate YCPS, WDFW 
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Little Naches MSA  
This area of the watershed is currently underutilized by steelhead. Major impacts to habitat 
quality are from forestry activities, dispersed recreation, and channel alteration of the Little 
Naches mainstem.  

Restore floodplains in the lower Little Naches 

After floods in the 1970s and 1980s, the main road accessing the Little Naches drainage was 
reconstructed as a levee. Over time, this has led to aggradation of the main channel and isolation 
of the main channel from side channel and wetland habitats. Restoration of the Little Naches 
floodplain and reconfiguration of the road/levee system is a major undertaking and will require 
significant funding, technical, and environmental support to the US Forest Service or Federal 
Highway Administration to implement. This project is long term, ability to implement is 
moderate, and chance of success is moderate. 

Improve mainstem and side channel habitats in the Little Naches 

Associated with the flooding in the 1970s and 1980s was the removal of large woody debris 
(LWD). In combination with the flooding and increased confinement, this removal has caused 
downcutting of the stream channel in many locations, isolating or dewatering off-channel 
habitats and further increasing channel instability. LWD installation projects have been 
implemented in this watershed with the intent of improving fish habitat and reducing threats to 
developed campgrounds. Additional projects should be implemented solely to improve fish 
habitat. Current land management of this area should allow habitat to improve over time. These 
projects need only be designed to improve habitat conditions and floodplain connectivity in the 
short term. This project is long term, ability to implement is moderate, and chance of success is 
moderate. 

Reduce dispersed recreation impacts 

There is some relationship between this action and the subbasin-wide action to reduce dispersed 
recreation impacts for bull trout. In the Little Naches watershed, additional action is required for 
education and enforcement of off-road vehicles use regulations and impacts. The high use of this 
area by ORVs and expected growth of this activity has the greatest impact in this watershed 
when compared to other areas of the subbasin. Expanding existing enforcement and education 
programs, making restoration of existing damaged sites a priority, and improvements to the ORV 
trail system to reduce impacts, will require additional funding for the U.S. Forest Service and 
private forest landowners in this watershed. ORV groups and the U.S. Forest Service have 
developed a good working relationship and the opportunity for partnership with these 
organizations is high. This action is ongoing, ability to implement is moderate, and chance of 
success is moderate.  

Reduce forestry effects 

Currently, the level of timber harvest in the Little Naches is low, but road density on erosive 
soils remains high. Projects to reduce erosion from roads on U.S. Forest Service lands are being 
implemented over time, but more can be done on private lands. This area should receive focus 
for development and implementation of Road Maintenance and Abandonment Plans (RMAPs) 
under the Forests and Fish agreement. This project is long term, ability to implement is 
moderate, and chance of success is moderate.  
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Lower Bumping MSA 
Major impacts in this MSA are from flow modification by Bumping Dam, which is addressed at 
a subbasin scale and impacts from Bumping Lake Road, which has confined the floodplain, 
reduced riparian LWD input, and dispersed recreation. 

Improve habitat in Lower Bumping through LWD projects and road relocation 

Redesign of the Bumping Road by the Federal Highways Administration is currently under way. 
The current design calls for road relocation and expansion to improve safety and reduce travel 
time. Additional considerations for this design should be to reduce confinement of the floodplain 
and to restore riparian zones. During design, locations for LWD projects, ideally that would 
benefit the road (through increased channel roughness and reduced overall stream energy) and 
habitat conditions, should be identified and those projects implemented in conjunction with the 
road relocation, to take advantage of LWD that will be generated by the project itself. This 
project is short term, ability to implement is high, and chance of success is moderate.  

Nile Minor Spawning Area 
Nile Creek has a partial blockage at its mouth, reduced summer flows due to irrigation diversion, 
and possible false attraction flows from irrigation returns (false attraction issues need to be fully 
evaluated). However, 33 steelhead redds were found in Nile Creek in 2004 and 20 redds in 2005. 
Habitat conditions upstream on National Forest lands are good, but rearing habitat is limited in 
this narrow valley. 

Improve passage 

The current bridge is scheduled to be replaced in 2006, with a full, larger span and better 
sediment transport ability. This action is ongoing, ability to implement is high, and chance of 
success is high.  

Improve flow and reduce false attraction flow 

Current flows are generally sufficient for steelhead access in early summer. These flows could be 
improved, and false attraction flows reduced as well, through water rights transfer and irrigation 
infrastructure relocation. This project is long term, ability to implement is high, and chance of 
success is moderate. 

Rattlesnake MSA 
This is an area of good to excellent habitat and excellent streamflows due to the high elevation of 
the upper watershed and north-facing aspect. Access to this habitat is reduced by irrigation 
diversions and poor sediment transport conditions create temporary blockages on the alluvial fan 
at the confluence with the Naches.  

Reduce irrigation diversions through conservation and enforcement 

Summer streamflows in the lower Rattlesnake can become very low. One major diversion and 
several smaller diversions can dewater the lower creek, an area of steelhead spawning in recent 
steelhead surveys (USFS 2004 steelhead survey). Due to the quality of habitat upstream, this area 
has been studied by the Washington Department of Ecology and WDFW to determine ways to 
increase flow. Some landowners are diverting water from this portion of the stream without 
water rights, or greatly in excess of existing water rights. Other, small diversions could be moved 
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off channel to pump stations as shallow groundwater is readily available. Improvements in the 
conveyance system of the major diverter can have some benefit as well. In combination, these 
actions are ongoing, ability to implement is moderate, and chance of success is moderate. 

Improve sediment transport at Naches/Rattlesnake confluence 

Buildup of coarse sediments at the mouth aggravates passage problems due to percolation of 
flow into the fan, and steep gradients associated with constant shifting of the fan during floods. 
The configuration of the diversion, the Nile Road bridge, and levees on Rattlesnake Creek and 
the Naches River combine to reduce sediment transport. Improvement or reduction in the impact 
of the diversion upstream of the bridge, improvements to floodplain connectivity, and setback of 
several hard points should improve sediment transport out of the Rattlesnake, improving habitat 
quality in both systems. This project is long term, ability to implement is moderate, and chance 
of success is high. 

Lower Tieton MSA 
Oak Creek is the only portion of this MSA currently occupied because of the unsuitable 
conditions in the mainstem Tieton.  

Protect and enhance spawning and rearing habitat in Oak Creek 

This creek has a single thread throughout much of its length, rearing habitat is limited, summer 
flow is naturally very low,  and adjacent rearing habitats in the Tieton and Naches downstream 
have largely been lost. This creek should be evaluated for possible habitat improvements both in-
channel and where the limited side channels exist. It is primarily owned by WDFW and managed 
as a portion of the Oak Creek Wildlife Area. This action is long term, ability to implement is 
high, and chance of success is high.  

Cowiche MSA 

Improve channel conditions in lower Cowich Creek 

Improve channel conditions through reduction of disturbance, improved sediment transport, 
obstruction removal, floodplain restoration. Downstream from the naturally confined canyon in 
the middle portion of Cowiche Creek, the stream has been confined by levees and roads, and 
substantially modified near the confluence with the Naches to provide irrigation conveyance. 
The modification near the confluence reduces sediment transport, which has driven the gradual 
movement (over the last century) of irrigation diversions upstream as the stream channel 
downcuts. A cooperative project between the City of Yakima, Yakima County and WSDOT is 
seeking to reverse the sediment transport problems and modify irrigation infrastructure in 
conjunction with planned capital projects for water conservation, elimination of irrigation 
diversions, reconstruction of Power House Road, and actions to protect US 12 from erosion. 
These problems should be rectified over the next 6-7 years. In the unconfined sections of the 
channel upstream, other parties are working to improve the irrigation infrastructure and 
reconfigure levees associated with that infrastructure. This project is ongoing, ability to 
implement is high, and chance of success is moderate. 

Improve riparian, LWD, and temperature conditions  

Improve habitat conditions through habitat enhancement projects, especially on WDFW and 
other public lands. Land ownership patterns (a few large private owners) in this watershed make 
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it especially suitable for large-scale restoration projects with few constraints. LWD, riparian and 
floodplain habitats, and access are all available. Implementation of riparian zone improvement 
and LWD projects should also improve natural floodplain function, reduce flooding and improve 
stream flow by increasing the natural storage available in this watershed. This action is long 
term, ability to implement is high, and chance of success is high. 

Protect existing habitat and reduce development pressure through acquisition and 
regulation 

Large areas of this watershed are publicly owned by WDFW, managed as rangeland by a single 
property owner, or owned and managed by the Cowiche Canyon Conservancy. Projects to 
protect additional lands in the basin are in process. The major threat to Cowiche Creek is the 
recent sale of large areas of former Boise Cascade lands to another private timber company. The 
sale of these lands included other areas in Washington State with high timber value. This area of 
Cowiche Creek is of low intensive development value and will likely be sold off to other timber 
owners or for recreational development. Maintenance of this area in very low density zoning 
status over the long term, and regulation of road standards and wildland/urban interface 
standards (fire protection for structures) should be implemented. This project is ongoing, ability 
to implement is high, and chance of success is high. 

Reduce sedimentation from forest roads through relocation, surfacing, and improved 
drainage structures 

Most of the private timberlands in this watershed have been harvested over the last 20 years. 
Although harvest activity is currently at a low level, road density on erodable soils remains high. 
Some projects to rectify the worst problems associated with roads in riparian zones have been 
implemented. This area should receive focus for development and implementation of Road 
Maintenance and Abandonment Plans (RMAPs) under the Forests and Fish agreement. This 
project is long term, ability to implement is moderate, and chance of success is moderate. 

Improve livestock management in mainstem and tributaries 

In the middle and upper portions of the watershed, livestock negatively impact riparian zones by 
grazing and trampling along streambanks. Improved fencing systems in the pastures of the 
middle watershed, and improved fencing and grazing systems in the rangelands of the upper 
watershed to keep livestock away from the creek will improve channel function, riparian zones, 
and reduce invasive weed species. The pastures in the middle section of the creek recently have 
been improved through some fencing and riparian restoration projects, and more will be done in 
the future by the North Yakima Conservation District. Acquisition of the rangelands by WDFW 
may make implementation of improved grazing regimes easier to implement. This action is 
ongoing, ability to implement is high, and chance of success is high. 

Ahtanum MSA 
The Ahtanum has been the focus of intensive study over the last several years in association with 
the proposed Pine Hollow reservoir. As a result of these studies, the limiting factors and habitat 
conditions within the Ahtanum are relatively well known and understood. Issues associated with 
flow in the Ahtanum are especially complex, as the creek forms the border with the Yakama 
Reservation, and is currently managed under a series of court decrees and adjudications that have 
been handed down over the last century. Flow in the creek is withdrawn by individual private 
landowners, the Ahtanum Irrigation District, and the Wapato Irrigation Project (Bureau of Indian 
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Affairs). As a result of competing water rights interests, the creek had been dewatered during the 
mid and early summer from 1948 until 2002. The Wapato Irrigation project agreed in 2002 to 
keep a portion of the natural flow in Ahtanum Creek during the summer. Recent increases in 
steelhead presence in the Ahtanum are believed to be related to these increased flows. 

Continue reduced diversion by Wapato Irrigation Project (WIP) 

EDT analysis of the Ahtanum watershed indicates that the recently improved flow conditions are 
having a very large beneficial effect on the productive capacity of this watershed. No formal 
agreement for continuance of this flow regime currently exists. This reduced diversion rate 
should be implemented by means of a formal agreement and improvements in the efficiency of 
the Ahtanum portion of WIP. This project is ongoing, ability to implement is high, and chance of 
success is high. 

Improve flows in lower Ahtanum through storage 

Because of the complexity of water management in the Ahtanum basin, increased summer flow 
substantially affects the rights of one water right holder, the WIP. Agreement to maintain 
reduced diversion rates in perpetuity would require a solution with more equity among water 
users in the watershed. The Pine Hollow Reservoir appears to be a feasible means of increasing 
limiting water flows beyond the current flow levels, benefiting all water rights users by 
increasing late summer water availability, and allowing significant water conservation and 
efficiency improvements. Implementation of the Pine Hollow project would require significant 
restructuring of the complex water rights picture in the Ahtanum, including cooperation with the 
Yakama Nation, BIA/WIP, the Ahtanum Irrigation District, and private diverters. Funding for 
the project is not yet assured, nor have environmental analyses been completed. This project is 
ongoing, ability to implement is low to moderate, and chance of success is high.  

Improve riparian, LWD, and temperature conditions through habitat enhancement projects 

The Ahtanum Watershed Restoration EIS contains numerous projects to improve habitat through 
active restoration or management of livestock impacts. Implementation of these projects can 
proceed without the Pine Hollow project. Habitat restoration in the lower Ahtanum, near the 
confluence with the Yakima River, will benefit not only steelhead and bull trout who are native 
to this MSA, but to upstream MSAs as well, as rearing habitat is currently limited for all 
steelhead populations from this point upstream. This project is ongoing, ability to implement is 
high, and chance of success is moderate. 

Protect existing habitat and reduce development pressure through regulation and 
acquisition 

Ahtanum Creek is located adjacent to the Cities of Union Gap and Yakima in the lower reaches, 
and is experiencing increased residential development in the middle sections and 
residential/retirement/recreational development in the upper watershed. Development within 
Urban Growth Areas should be carefully planned and regulated to protect floodplains, riparian 
and instream resources and private properties in this especially flood-prone watershed. 
Development in the middle and upper watershed, especially on already platted lots in the 
floodplain, will increase conflict between development and natural resources, to the detriment of 
both. These properties should be the focus of acquisition efforts and development standards. This 
action is ongoing, ability to implement is moderate, and chance of success is moderate. 
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Table 5.9.  Upper Yakima River Steelhead  

Upper Yakima River Steelhead 
Risk Of Extinction:  Abundance and Productivity-High; Number and Arrangement of Major 
Spawning Areas-High; Population Range-High; Major Life History Patterns-High; Phenotypic 
Characteristics-High; Genetic Variation-High; Increase or Decrease in Gaps in Spawning Areas-
High; Distribution Across Habitat Types-High; Change in Natural Processes and Impacts-High    
Threats:  Rapid Population Growth From New Development 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Improve juvenile 
migration past Roza Dam 

    

A)  Reduce or eliminate power 
diversions to the Roza power 
plant during migration  
(Complete elimination of power 
diversions during low water 
years) 

Long Term Moderate 
Should be high 

High BOR 

2.  Improve rearing habitats 
in the Upper Yakima 

    

A)  Reduce confinement of the 
mainstem Yakima 

Ongoing Low/Moderate Moderate 
High 

YKFP Habitat, 
YRBWEP, BOR, 
Kittitas Co. 

B)  Restore rearing habitats in 
tributaries  

Long Term Low Moderate 
to High 

YTAHP 

3.  Improve understanding of 
the relationships between the 
resident and migratory life 
history forms of O. mykiss 

Ongoing High Moderate YKFP, NMFS, 
USFWS 

4.  Respond to threats posed 
by human population increase 
and development patterns 

Long Term Low/Moderate Moderate Regional Recovery 
Org, City of 
Ellensburg, KCCD 

Summary of population status 
Current returns of naturally produced steelhead in the Upper Yakima River average about 186 
spawners based on 2001-2005 counts at Roza Dam, while current productivity (returns per 
spawner) is substantially less than 1.0. Steelhead currently spawn in only three of the eleven 
major spawning areas in the Upper Yakima basin. About 24% of their historic range is currently 
occupied.  

When considering the factors that determine diversity and spatial structure, the Upper Yakima 
steelhead population is currently considered to be at a high risk of extinction. Based on 
abundance and productivity, the Upper Yakima steelhead population has a greater than 25% 
chance of extinction over a 100 year time period. In sum, the Upper Yakima steelhead 
population is not currently viable and has a high risk of extinction. 
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Summary of limiting factors and threats 
Kittitas County and the cities within the county, such as Ellensburg, Cle Elum, Ronald, Roslyn, 
and others, are experiencing rapid rates of population growth from new development. In the rural 
areas and smaller cities, this development is mostly the conversion of forested lands to 
residential development and there is concern for how it will affect salmonids and salmonid 
habitat. In other locations, existing plots are adjacent to the mainstem river and tributaries and 
could result in reduction or elimination of riparian zones and increased flood hazard. Adjacent to 
the City of Ellensburg, agricultural lands (many in shallow groundwater areas) are being 
converted to residential, commercial and industrial uses. In these areas, stream channels have 
historically been maintained as components of the irrigation system. The probability of conflict 
between new land owners and land uses and the functions of floodplains and stream channels as 
conveyances of water and sediment is likely to increase in the future to the detriment of the 
landowner and public resources.  

Recovery actions  
Actions to return to more normative flow regime in areas where mainstem and tributary flows 
are elevated during the summer months will occur primarily in the Upper Yakima. These actions 
should have a beneficial effect on increasing population range, distribution, and productivity. 
Actions that will benefit the Upper Yakima steelhead population include:   

Improve juvenile migration through Roza Dam 

Decreasing juvenile travel time to the lower river is a major component of the overall 
conservation strategy for steelhead in the Yakima subbasin. Improvements in passage at Roza 
Dam will further reduce travel time and increase overall out-migration survival. 

(1)  Reduce or eliminate power diversions to the Roza power plant during migration 
(April1 to May 31) season. Water diversion for power generation at Roza dam increases 
the slackwater pool behind Roza Dam, which is located in the lower end of the Yakima 
Canyon. Natural conditions would have been a nearly continuous riffle in this location 
and travel time through the canyon relatively rapid. The current condition is worsened by 
the current configuration of the screens and passage facilities at Roza when the diversion 
is active, fish must either navigate through the screens and bypass with poor attraction 
flows due to the slackwater in the pool or through a small slot near the bottom of the dam 
structure. This runs counter to passage instinct to move in the upper water column where 
water velocities are normally greatest. Increasing the proportion of time that water is 
spilled through opened dam gates should reduce travel time due to the configuration of 
passage facilities at Roza Dam and slackwater effects from diversion. Increasing flows at 
this time of year would also reduce travel time below Roza Dam, through the Selah 
Reach and into the Gap-toGap reach, where water diverted for power production returns 
to the mainstem Yakima. The Bureau of Reclamation has not yet agreed to this action, 
and its implementation may have unintended funding consequences for Reclamation. The 
possibility of making up for this loss of revenue through a contract with BPA should be 
explored in conjunction with this action. This action is short term, ability to implement is 
low to moderate, and chance of success is high.  

(2)  Redesign/reconstruct the Roza Dam diversion and passage facilities. The Bureau of 
Reclamation has committed to examination of the facility in 2006. A rough estimate to 
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address this problem is approximately $6 million. Agencies and groups within the 
subbasin should begin the process of securing those funds immediately. This action is 
long term, ability to implement is moderate, and chance of success is high. 

Improve rearing habitats in the upper Yakima 

Efforts to improve rearing habitats should be concentrated in areas with near-normative flow and 
temperature regimes to reverse or reduce selection for residency.  

(1)  Reduce confinement of the mainstem Yakima. Actions to reduce confinement of the 
Upper Yakima consist of relocation or removal of infrastructure whose primary or 
secondary purpose is protection of agricultural, residential, or commercial land uses and 
other types of infrastructure such as highways, railroads, or irrigation diversion 
structures. The effect of reducing confinement is to reduce the effect of the altered flow 
regime in the upper Yakima, and increase habitat area. There are several ongoing projects 
to reduce confinement, notably by YRBWEP at the Schaake property near Ellensburg, 
and the I-90 expansion which will reduce confinement of the Upper Yakima in some 
locations, and confinement of tributaries near the confluence with the mainstem. There is 
the possibility of actions in other locations through setback of abandoned railroad levees 
and flood control levees on public lands. This action is ongoing, ability to implement is 
low to moderate, and chance of success is moderate to high. 

(2)  Improve rearing habitats in tributaries. This action should be integrated with 
obstruction removal and re-introduction programs on creeks such as Lmumma, 
Umtanum, Manastash, and Taneum, especially near their confluences with the Yakima 
River. Opportunities may exist in Kittitas Valley tributaries on the east side of the river 
for restoring normative flow regimes. Habitat use by juvenile steelhead and resident 
rainbow in recently opened tributaries should be monitored. This task is complicated by 
no known phenotypic or genotypic means of differentiation between the two life history 
forms as juveniles. However, the monitoring plan (Section 7) recommends development 
of a means of testing. This action is long term, ability to implement is low, and chance of 
success is moderate. 

Improve understanding of the relationships between the resident and migratory life-history 
forms of O. mykiss 

Much of this action is currently ongoing and has received new impetus as a result of the listing, 
formulation of the Recovery Plan, and work on the Steelhead Master Plan by YKFP. Elements 
that need additional study include study of genetic differences (if any) between individuals that 
exhibit anadromy from those that exhibit residency, including examination of specific gene 
sequences or frequencies of genetic expression such as heterozygosity, subpopulation structure, 
and genetic diversity of the population as a whole. Of special interest is population response to 
newly re-opened habitat from the standpoint of genetic processes and life history pathways. This 
project is ongoing, ability to implement is high, and chance of success is moderate. 

Respond to threats posed by human population increase and development patterns 

Within the planning processes required by the Growth Management Act (including 
comprehensive plans, capital facilities plans, and implementing policies and regulations), ensure 
that developments incorporate greenbelts and open space and that they consider natural functions 
such as flooding, sediment transport, and fish habitat. As the City of Ellensburg expands, 
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restoration agencies should jointly participate in protection and restoration of nearby stream 
corridors to improve channel function, reduce flood hazard and improve salmonid habitat, 
especially in those areas near the Yakima mainstem where development is constrained by high 
water tables and high flood frequency. This action is long term, ability to implement is low to 
moderate, and chance of success is moderate.  

Table 5.10.  Actions within the Upper Yakima Major Spawning Areas  

Upper Yakima Major Spawning Area 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Swauk MSA     
A) Use acquisition, transfer, enforce-
ment to restore normative flow/tem-
perature conditions in the middle and 
lower Swauk for rearing and spawning  

Long 
Term 

Moderate Moderate 
to High 

YKFP Habitat, 
YTAHP 

B) Improve channel/floodplain 
connectivity and riparian habitat 
(including short-term LWD 
supplementation), and encourage 
beaver reestablishment 

Short 
Term 

Moderate Moderate YKFP Habitat, 
YTAHP, USFS 

2.  NF Teanaway MSA, MF and WF 
Teanaway MSA 

    

A) Continue water conservation 
projects to restore more normative 
flow/temperature conditions in the 
middle and lower Teanaway for rearing 
and spawning through acquisition, 
transfer, enforcement 

Long 
Term 

Moderate Moderate
High 

KCCD, Ecology, 
YRBWEP, YKFP 

B) Improve channel/floodplain 
connectivity and riparian habitat 
(including short-term LWD 
supplementation), and encourage 
beaver reestablishment 

Short 
Term 

Moderate Moderate YTAHP, YKFP 
Habitat 

C) Improve floodplain/riparian/ 
instream habitat quality through 
restoration and acquisition 

Short 
Term 

Moderate Moderate YKFP Habitat, 
YRBWEP, KCCD 

D) Identify and reduce impacts from 
forest practices, including stand 
conditions, hydrologic changes and 
sediment from forest roads; improve 
enforcement and incentives 

Long 
Term 

Moderate Moderate USFS, DNR 
RMAPs 

3.  Upper Yakima Small Tributaries 
MSA 

    

A)  Improve floodplain/ 
riparian/instream habitat quality 

Long 
Term 

High Moderate YTAHP, DNR 
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through restoration and acquisition 
4.  Dry, Reecer, Currier MSA     
A)  Allow unobstructed access to Dry, 
Reecer, Currier creeks 

Short 
Term 

High Moderate YTAHP 

B)  Improve spawning and rearing 
habitats in these tributaries 

Short 
Term 

High Moderate YTAHP, YKFP 
Habitat 

5.  Wilson/Naneum/Cherry MSA     
A)  Institute program or process for 
analysis, goal setting and prioritization 
of obstruction removal /modification 
and habitat improvement  

Long 
Term 

Moderate Moderate YTAHP, YKFP, 
NMFS 

B)  Continue implementation of Upper 
Yakima sediment TMDL 

Ongoing Moderate Moderate Ecology, KCCD 

6.  Wenas MSA  Very low priority    GAP 

Swauk MSA  

Restore normative flow/temperature conditions  

Improve flow and temperature conditions in the middle and lower Swauk for rearing and 
spawning through acquisition, transfer, and enforcement. This action is long term, ability to 
implement is moderate, and chance of success is moderate. 

Improve habitat complexity 

Improve channel/floodplain connectivity and riparian habitat (including short-term LWD 
supplementation), and encourage beaver reestablishment. Action is short term, ability to 
implement is moderate, and chance of success is moderate. 

NF Teanaway MSA, MF and WF Teanaway MSA 
Continue conservation efforts in the Teanaway to protect its relative uniqueness in the watershed 
in terms of geology, aspect, and temperature regime. It also retains areas of current spawning by 
steelhead and has a flow/temperature regime that does not favor residency. 

Continue water conservation projects 

Continue water conservation projects to restore more normative flow/temperature conditions in 
the middle and lower Teanaway for rearing and spawning through acquisition, transfer, 
enforcement. The Teanaway has been the focus of water conservation projects by YRBWEP, 
Ecology, and Kittitas County Conservation District. Relationships between the agencies and 
water users in this watershed are among the best in the subbasin. This project is long term, ability 
to implement is moderate, and chance of success is moderate. 

Implement riparian and LWD projects 

Improve channel/floodplain connectivity and riparian habitat (including short-term LWD 
supplementation), and encourage beaver reestablishment. This project is short term, ability to 
implement is moderate, and chance of success is moderate.  
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Implement habitat restoration and protection actions 

Improve floodplain/riparian/instream habitat quality through restoration and acquisition. This 
project is short term, ability to implement is moderate, and chance of success is moderate. 

Improve forest practices 

Because of its south-facing aspect and steep, confined nature of the tributaries, the Teanaway is 
especially prone to increases in peak flow resulting from changes in watershed condition. 
Channel conditions are unstable due to historic log jams, confinement, and loss of riparian zone 
function; peak flows aggravate channel instability. Due to the critical nature of all salmonid 
populations that inhabit the Teanaway, this watershed has the highest priority for identifying and 
reducing impacts from forest practices in the subbasin. This project is long term, ability to 
implement is low to moderate, and chance of success is moderate. 

Upper Yakima Small Tributaries MSA 
These streams have limited rearing areas. Under historic conditions they probably were excellent 
producers of steelhead that spawned in the tributaries and reared in the mainstem.  

Improve floodplain/riparian/instream habitat quality through restoration and acquisition 

Actions already are underway in association with the Cascade Conservation Partnership and 
Mountain-to-Sound Greenway acquisitions. Habitat restoration should be integrated with these 
acquisition programs. This project is long term, ability to implement is high, and chance of 
success is moderate. 

Dry, Reecer, Currier MSA 
These creeks have been lengthened by connection to the irrigation delivery system. They were 
naturally much shorter during historic times with good groundwater inflow nearer the river. 
Historic habitat was suitable for rearing and marginal for spawning. 

Allow unobstructed access to Dry, Reecer, and Currier creeks 

Work is scheduled in 2006 to correct two barriers on Reecer Creek, but more habitat in tReecer 
and Currier creeks remains blocked. Monitoring of habitat use in these creeks by adults and 
juveniles should be a priority, as similar habitat is available in other locations in the lower 
Kittitas Valley. This project is short term, ability to implement is high, and chance of success is 
moderate. 

Improve spawning and rearing habitats in these tributaries 

All of these streams have been integrated into the irrigation conveyance and return system and 
are maintained as irrigation ditches. Opportunity for habitat improvement is good as land uses 
change in these developing watersheds, where the irrigation system can be disconnected from 
natural stream channels, or a more “normative” hydrology restored. The City of Ellensburg is 
evaluating restoration and open space options in the lower end of Reecer Creek. They should be 
assisted in this evaluation by restoration practitioners. This project is short term, ability to 
implement is high, and chance of success is moderate. 
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Wilson/Naneum/Cherry MSA 
These streams are generally highly modified in their lower reaches, with numerous full or partial 
obstructions, inadequately screened water diversion, and elevated summer flows as a result of 
use for conveyance of irrigation water. 

Institute a program for analysis, goal setting, and prioritization of obstruction 
removal/modification and habitat improvement   

This area is currently the major focus of the Yakima Tributary Habitat and Access Program 
(YTHAP). The lower reaches of these streams could provide a dramatic increase in available 
rearing habitat in the Kittitas Valley due to restricted opportunity to provide these habitats in the 
severely confined mainstem. The upper portions of these streams in the Colockum Hills, 
particularly Naneum Creek, likely supported small aggregations of spawning and rearing 
steelhead, since the life history requirements for spawning and rearing in these streams would 
have been similar to those in Satus Creek. Providing access to upper Naneum for spawning 
would require close cooperation among restoration practitioners, the City of Ellensburg (for 
capital facilities and comprehensive planning), Cascade Canal Company, Kittitas Reclamation 
District, Ellensburg Water Company, which operates Town Ditch, and private irrigators. This is 
a long term project, ability to implement is moderate, and chance of success is moderate.  
Construction is scheduled for late 2005 on the Bull Canal crossing. 

Continue implementation of Upper Yakima Sediment TMDL 

Water quality in this system is degraded by agricultural activities, urban stormwater, and forestry 
activities in the upper watersheds. Agricultural practices are improving, but more work is needed 
on stormwater and reduction of peak flows from forestry activities. This action is ongoing, 
ability to implement is moderate, and chance of success is moderate. 

Wenas MSA 
Reintroduction of steelhead through removal or modification of obstructions, specifically Wenas 
Dam, and improvement of flows to reduce severe flow and thermal passage barriers, is not 
proposed as a recovery action in this plan. Habitat in lower Wenas Creek is capable of 
supporting rearing salmonids, and has been purchased by YRBWEP for this purpose. This area 
of the creek is actively under restoration for rearing of steelhead. 

5.3.2 Bull trout local populations 
This section identifies local bull trout populations and the actions proposed to respond to limiting 
factors. Local populations are first grouped into spatially or genetically related populations with 
common limiting factors or extinction risks. The conservation needs of bull trout in the subbasin 
are: (1) restoring connectivity between local populations; (2) restoring local populations in 
historically occupied areas; (3) restoring anadromous fish in areas currently occupied by bull 
trout in order to restore a portion of their historical prey-base; (4) restoring, to the degree 
possible, normal flow patterns by adopting alternative flow management strategies; and, (5) 
reducing bull trout injury and mortality from entrainment into turbine intakes, regulating outlets, 
and spillways. 
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Upper Yakima Reservoir local populations 
These populations are located in Kachess, Keechelus, and Cle Elum lakes and the mainstem 
Yakima and Cle Elum rivers downstream from the dams. Each of these lakes was naturally 
formed and could be accessed by anadromous fish including sockeye and coho and possibly 
spring chinook and steelhead. Bull trout populations in these areas are related to each other 
genetically (Reiss 2002), but are currently isolated from each other and at critically low or 
unknown population levels. All these local populations have lost the anadromous fish prey that 
existed before construction of storage dams at the lake outlets, which converted the lakes to 
storage reservoirs. Extinction risk is high for these populations because the dams changed 
ecosystem function, which has reduced the range and distribution of bull trout across habitat 
types, changed their life histories, caused a variety of selective effects, and reduced abundance 
and productivity.  

Table 5.11.  Upper Yakima Reservoir Local Populations. 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Improve spawning migration 
(out of reservoir and into 
tributaries above) conditions by 
annual monitoring, temporary 
actions to improve passage 

Ongoing Moderate to 
High 

Moderate/
High 

BOR, IBT, WDFW 

2.  Improve prey base: 
- If assure full passage for bull 
trout at the dams, then reintro-
duce allied species such as 
sockeye and coho; 
- If cannot assure full passage 
for bull trout but can support 
passage for other anadromous 
species, then reintroduce those 
species; 
- If cannot assure passage for 
anadromous species, then 
continue to re-introduce 
naturally reproducing 
populations of prey species such 
as kokanee to lake systems. 
Will need an egg source and 
kokanee hatchery facility to 
produce more fish. 

Long 
Term 

Low/Moderate Moderate YKFP, Dam 
Passage Study, 
WDFW, USFWS 

3.  Conduct census of Upper 
Yakima reservoir populations 

Ongoing High High USFWS, IBT 

4.  Manage reservoir water levels 
for spawning migration needs 

    

- No actions proposed  Need to    GAP 
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evaluate reservoir management 
as system improvements are 
made 

Recovery actions 

Improve spawning migration (from reservoirs into spawning habitat) 

The lakes are managed as storage reservoirs. With each filling and drawdown cycle, the stream 
channels that enter the reservoirs are re-formed, which can create problems for bull trout leaving 
the reservoirs on their spawning migration. During low-flow years, the distance is increased from 
the lake shoreline to where the stream enters the lake (the inlet), and low flows in the stream 
make migration conditions more difficult. At Kachess reservoir, both the Box Canyon and 
Kachess River populations frequently experience de-watering of the lower sections of the stream, 
and Kachess experiences a significant problem high into the system with de-watering in the 
summer and fall, even after spawning. This is the same at Keechelus in Gold Creek. Significant 
adult mortality has been documented in these stream systems – 10% adult mortality at Kachess 
River annually (W. Meyer 2002) and up to 63% adult mortality was documented by Craig and 
Wismar, 1993 at Gold Creek. Annual assessment of spawning migration conditions into 
spawning tributaries should be conducted in August and September, and equipment and 
personnel assigned to remedy spawning migration problems when they occur. Fisheries 
management agencies should develop metrics for acceptable passage conditions, and for passage 
conditions which would require active management of stream channels within the reservoir bed. 
This action is ongoing, ability to implement is moderate high, and chance of success is moderate 
high.   

Improve prey base 

Because bull trout are apex predators, the loss of a naturally reproducing prey base with a range 
of prey sizes can be expected to reduce bull trout abundance, productivity, and survival to sexual 
maturity. Within the Yakima Core Area, local populations with greatest abundance (such as 
Rimrock and Bumping lakes) have access to the largest prey base. In adjacent subbasins such as 
the Wenatchee, or in other portions of bull trout species range, such as the Skagit, Deschutes and 
Pend d’Oreille systems, abundant and productive populations are associated with a large prey 
base. Another component of prey base improvement is reconnection of these populations to now 
lost FMO habitat. Reintroduction of a prey base should include the following actions, in order of 
priority.   

(1)  If full passage for bull trout can be assured at the dams, then allied species, such as 
sockeye and coho should be reintroduced. This action would directly address all of the 
higher risks of extinction. 

(2)  If full passage for bull trout cannot be assured, but passage for other anadromous 
species can be supported, those species should be reintroduced. This could increase bull 
trout productivity and abundance, addressing the high risks associated with currently low 
population levels. 

(3)  If passage for anadromous species cannot be assured, then naturally reproducing 
populations of prey species, such as kokanee, should be introduced to these lake systems, 
or current stocking levels increased. Even small populations of prey species (i.e., too 
small in abundance or body size to support a recreational fishery) can be expected to be a 
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major boost to productivity. This action is long term, ability to implement in low to 
moderate, and chance of success is moderate.  

Conduct a census of Upper Yakima reservoir populations 

The size of these populations is uncertain. Some snorkeling surveys indicate relatively large 
populations of juveniles relative to migrating adults. This has created questions about  posibble 
bottlenecks during differnet life stages. More monitoring of these populations, thier age 
sturcture, their abundance, and life history is needed. This action is ongoing, ability to implement 
is high, and chance of success is high.  

Manage reservoir water levels 

The conversion of natural lakes to reservoirs and the change in annual water levels and 
fluctuation patterns has altered many ecosystem attributes including shading, upland inputs, 
shoreline erosion patterns, biological communities, etc. This shift in ecosystem dynamics and 
productivity has likely had a selective effect on bull trout populations, selecting for lower growth 
rates. This shift has also reduced/altered types and availability of prey species throughout the life 
history of bull trout and altered thermal regimes. There are no actions proposed in this recovery 
plan for alteration of reservoir levels to restore ecosystem function in these systems. There is 
some relationship between reservoir management and storage alternatives such as Black Rock, 
which would result in a lower range of reservoir fluctuations if fully implemented. This effect 
should be taken into consideration during the evaluation of the Bureau of Reclamation’s Storage 
Study (Appendix A). 

Table 5.12.  Gold Creek/Lake Keechelus Local Populations 

Risk Of Extinction:  Abundance-High; Major Life History Change-High; Development of 
Gaps-Moderate; Distribution Across Habitat Types-High; Change in Natural Processes and 

Impacts-High. Threats:  Gold Creek:  Low Flows; Reduced Elevation of Groundwater Table 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1. Improve habitat in lower  
to mid Gold Creek 

Long 
Term 

High Moderate USFS, WSDOT 

2. Reduce groundwater 
withdrawal 

Long 
Term 

Moderate Moderate Ecology, USFS 

Summary of limiting factors and threats 
Low flows in Gold Creek near the lake inlet limit access and habitat availability and increase 
water temperature. Reduced elevation of the groundwater table due to pumping of groundwater 
at nearby resorts, recreational homes, and associated businesses is thought to be a major cause of 
reduced stream flow and dewatering at this location. Although the migration problem is often 
upstream of the lake inlet as just described, there could be some problem if the reservoir and 
Gold Creek flows are very low.  
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Recovery actions  

Improve habitat in lower Gold Creek 

The possibility of improving passage through lower Gold Creek through channel alteration or 
enhancement with structures should be investigated and implemented if feasible. This action is 
long term, ability to implement is high, and chance of success is moderate. 

Reduce groundwater withdrawal 

Groundwater withdrawal should be discouraged. Water should be supplied from consolidated 
potable delivery systems drawn from surface or ground waters outside the surficial aquifer of 
Gold Creek. This action will require cooperation between Washington Department of Ecology, 
the U.S. Forest Service, Kittitas County, and private landowners and developers. This action is 
long term, ability to implement is moderate, and chance of success is moderate. 

Table 5.13.  Box Canyon and Kachess River Local Populations.  

Risk Of Extinction:  Abundance-High; Major Life History Change-High; Development of 
Gaps-Moderate; Distribution Across Habitat Types-High; Change in Natural Processes and 

Impacts-High 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Protect Box Canyon 
population from recreational 
impacts, increase 
enforcement 

Ongoing High High USFS, WDFW,  

Summary of limiting factors and threats 
The Box Canyon population has limited availability of spawning habitat, these spawing habitat 
areas are adjacent to the Box Canyon road and subjected to intense recreations use which results 
in harassment and poaching of these fish. 

Recovery actions  

Protect from recreational impacts, increase enforcement 

The Box Canyon population has been the focus of protection actions by the Department of Fish 
and Wildlife and the US Forest Service. The major spawning area for this population is adjacent 
to a well-traveled forest road and to natural cascades with pools at their base. This area had 
received very high use as a dispersed campsite. In 2003, the USFS closed off access and 
improved signage and public education. Future actions should focus on managing stormwater 
runoff and minimizing sediment impacts from the abandoned access road and current road 
system. This action is ongoing, ability to implement is high, and chance of success is high.   

Table 5.14.  Cle Elum River and Lake Local Populations 

Risk Of Extinction:  Unknown-Requires Further Study 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

IMPLEMENTING 
AGENCIES OR 
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SUCCESS PROGRAMS 

1. Continue study of the 
presence, abundance and 
distribution of this 
population: no action 
proposed at this time 

Long 
Term 

High  High USFWS, WDFW 
IBT 

2. Reintroduce bull trout to 
Cle Elum drainage 

Long 
Term 

Moderate Low USFWS, IBT 

Summary of limiting factors and threats 
An assessment of limiting factors for this population needs to include the effects of brown, brook 
and lake trout in Lake Cle Elum and its tributaries. 

Recovery actions  

Continue to study the presence, abundance, and distribution of this population 

A spawning survey at Waptus Lake in late October and early November would be revealing. The 
upper Waptus (above the lake), like the Kachess River dries up most of the time in August or 
September, and passage to potential spawning habitat may not be possible until late October or 
November most years, but not at all some years.  

Reintroduce bull trout into the Cle Elum drainage 

Bull trout use of Waptus Lake and its tributaries is uncertain. Spawning surveys have not found 
redds, however, bull trout have been observed within the system. Therefore, additional surveys 
should be conducted.  

Upper Yakima River local populations  
There are at least seven known local populations of bull trout in the Upper Yakima (mainstem 
Yakima, Gold Creek, Box Canyon Creek, Kachess River, Cooper River, Waptus Lake, Upper 
Cle Elum in the mainstem, and in the Teanaway River). They are currently isolated by storage 
dams or flow and thermal blockages.  

The current status of the mainstem population is uncertain but population abundance is 
considered to be low. It may be a naturally reproducing population with very low 
frequency/density of spawning in the mainstem or bull trout found in this section may be out-
migrants from adjacent populations upstream from the reservoirs that can no longer return to 
their natal stream due to obstructions at the dams.  

The status of the Teanaway local population is also uncertain with a low population abundance 
(redds were found in DeRoux Creek in 1996 , and one redd in NF Teanaway in 2005). Bull trout 
are seen in low numbers in snorkel surveys or during other fisheries-related activities (spring 
chinook supplementation, habitat enhancement, Species Interaction Team, and Reiss genetic 
sampling). More study is needed to determine the abundance, productivity, and distribution of 
this population. The Teanaway watershed has been significantly changed by current and historic 
forestry activities, especially the historic log drives that destabilized the channel, by severe 
reduction in flows in the mainstem by irrigation, and by loss of floodplain and side channel 
habitats. 
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Table 5.15.  Teanaway Local Populations 

Risk Of Extinction:  Abundance-High; Major Life History Change-High; Genetic Variation-
Moderate; Development of Gaps-High; Distribution Across Habitat Types-High; Change in 

Natural Processes and Impacts-High  
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1. Continue to study the presence, 
abundance and distribution of 
this population 

    

2. Continue water conservation 
projects to restore normative 
flow/temperature conditions in the 
middle and lower Teanaway for 
rearing and spawning through 
acquisition, transfer, enforcement 

Long 
Term 

Moderate Moderate 
to High 

KCCD, Ecology, 
YRBWEP, YKFP 

3. Improve side channels and 
lower creek (rearing for Teanaway 
and other spawning aggregations) 
for rearing through riparian 
restoration and LWD 
supplementation 

Short 
Term 

Moderate Moderate 
to High 

YKFP Habitat, 
YRBWEP, KCCD 

4. Improve floodplain/riparian/ 
instream habitat quality through 
restoration and acquisition 

Short 
Term 

Moderate Moderate 
to High 

KCCD, Ecology, 
YRBWEP, YKFP 

5. Improve forest practices – 
stocking and hydrology, reduction 
of sediment from forest roads, 
improved enforcement and 
incentives 

Long 
Term 

Low/Moderate Moderate USFS, DNR 
RMAPs 

Recovery actions  
Proposed actions are identical to actions to improve steelhead habitat in this watershed with the 
exception of the need for continued study of the presence, abundance, and distribution of this 
population.  

Table 5.16.  Upper Naches Local Populations  

Risk Of Extinction:  Loss of access to FMO habitat, Moderate 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Improve habitat in 
currently accessible 
mainstem locations, 
including Bumping, 
American, Little Naches and 

Long Term Moderate Moderate GAP 
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Naches rivers to Tieton River 
confluence 
2.  Restore floodplains in 
the lower Little Naches 

Long Term Moderate Moderate GAP 

3.  Improve mainstem and 
side channel habitats in the 
Little Naches 

Long Term Moderate Moderate GAP 

4.  Reduce dispersed 
recreation impacts 

Ongoing Moderate Moderate USFS, ORV 
organizations 

5.  Reduce forestry effects Long Term Moderate Moderate USFS, DNR 
6.  Improve habitat in lower 
Bumping through LWD 
projects and road relocation 

Short 
Term 

High Moderate GAP 

The above identified actions may have little benefit to bull trout because few bull trout are found 
in the lower Bumping below the reservoir, perhaps due to higher than preferred water 
temperatures and in the Little Naches. Although the lower Little Naches might serve as a 
migration corridor, rearing and spawning may not occur even with the projects suggested 
because water temperatures are probably marginal.  

Local populations occur in the American River, Crow Creek (Little Naches), and Rattlesnake 
Creek areas in the upper Naches River. The Crow Creek population may be a currently isolated 
remnant of a large Little Naches population. The American and Rattlesnake populations exhibit a 
true fluvial life history, their foraging, migration and overwintering range has been reduced, but 
recent radio-tracking studies indicate they can migrate through the Naches reach and into the 
Yakima arm of the subbasin during the winter months. Their larger population sizes (although 
likely much reduced from historical conditions) indicate the importance of this habitat range and 
the good to excellent conditions of spawning and rearing habitats.  

Restoration actions 
There is a high correlation between these actions and recommended actions for steelhead as both 
occupy the area of the subbasin with flows that are closest to normative and could benefit from 
habitat improvements where they live in sympatry. Proposals in the Little Naches to restore 
floodplains, improve mainstem and side channel habitats, and reduce dispersed recreation and 
forestry impacts, and the proposal in the Lower Bumping to improve habitat are identical for 
steelhead and bull trout.  

Improve habitat in currently accessible mainstem locations including Bumping, American, 
Little Naches and Naches rivers to Tieton River confluence 

The Subbasin Plan has only a few actions called for in this section, but increasing the availability 
and quality of habitat in this portion of the subbasin is warranted due to the loss or alteration of 
mainstem habitats in other portions of the subbasin. Primary actions should be acquisition of 
existing functional habitats, especially side channels and adjacent floodplains, and spawning 
habitats, where they currently exist. The EDT model and other information should be used to 
develop an overall habitat improvement and maintenance strategy for this portion of the river 
basin and implemented over time. This action is long term, ability to implement is moderate, and 
chance of success is moderate. 
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Table 5.17.  American River Local Populations 

Risk Of Extinction:  Abundance-Moderate; Proportion of Historic Range-Moderate; 
Development of Gaps-Moderate; Distribution Across Habitat Types-High; Change in Natural 

Processes and Impacts-High 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
No actions are recommended 
other than those already 
mentioned at larger population 
scales 

    

Recovery actions  
No actions are recommended other than those already mentioned at larger spatial scales. 

Table 5.18.  Crow Creek Local Populations 

Risk Of Extinction:  Abundance-Moderate; Proportion of Historic Range-Moderate; 
Development of Gaps-Moderate; Distribution Across Habitat Types-High; Change in Natural 

Processes and Impacts-Moderate 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Improve habitat in lower 
Crow Creek 

Long 
Term 

Moderate Moderate USFS, ? 

Recovery actions  
In addition to improving habitat in the Little Naches system, habitat should be further enhanced 
in the Crow Creek system.  

Improve habitat in lower Crow Creek 

Migration conditions, including the condition of the riparian zone and the amount of cover 
provided by LWD, are very important in this system because of high recreational use in the 
developed campground at the confluence of Crow Creek with the Little Naches. Bull trout 
spawning is in a roadless area more than 4 miles upstream from the confluence. The riparian 
zone within and adjacent to developed and dispersed recreational camping areas should be 
improved, including reconfiguration of the campground layout, where possible. This action is 
long term, chance of success is moderate, and ability to implement is moderate. 

Table 5.19.  Rattlesnake Creek Local Populations 

Risk Of Extinction:  Proportion of Historic Range-Moderate; Major Life History Change-
Moderate; Development of Gaps-Moderate; Distribution Across Habitat Types-High; Changes in 

Natural Processes and Impacts-Moderate 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1. Reduce irrigation 
diversions through 

Ongoing Moderate Moderate Ecology, WDFW 
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conservation and enforcement 
2. Improve sediment 
transport at Naches/ 
Rattlesnake confluence 

Long 
Term 

Moderate High YCPW, YDFCZD 

Recovery actions  
The proposed actions are identical to those for steelhead.  

Table 5.20.  Bumping Lake Local Populations 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
No actions proposed, research 
needed on population presence, 
dynamics and life histories.  

Long 
Term 

High High USFWS, IBT 

A) Replace twin USFS culverts 
on Road?? To improve passage 
by adults and juveniles in the 
system. 

Short 
Term 

High High USFS 

The Bumping Lake local population shares characteristics with other reservoir populations. Like 
the Upper Yakima reservoirs, Bumping Lake was naturally formed and could be accessed by 
anadromous fish. This populations is currently isolated from adjacent fluvial populations, the 
Upper Bumping River population is at low or unknown population levels. Also like the Upper 
Yakima populations, the Bumping Lake bull trout have lost the anadromous fish prey base that 
existed prior to construction of storage dams. Bumping Lake is the most normative of the storage 
reservoirs in the Yakima subbasin due to its relatively small storage capacity and the smaller 
variation in lake level throughout the year. In Bumping Lake, a successfully reproducing 
population of kokanee provides a prey base for bull trout. Also, Bumping Lake was treated with 
rotenone in the 1950s to remove unwanted species. It appears that this event drastically reduced 
the bull trout population at that time, with only the juveniles present in the tributaries surviving. 
The Deep Creek population has rebounded somewhat, with apparent loss of genetic diversity 
from the event.  

The status of the Upper Bumping River local population is currently unknown. Although 
observations of juveniles in the lower Bumping River have been recorded, no known spawning 
aggregation exists in the short reach of Bumping River near the lake inlet. One redd with fish on 
it has been documented, but survey efforts in 2004 did not find any redds. A natural series of 
impassable falls blocks access to the remainder of the Bumping River system. In total, about 2 
miles of spawning habitat is available in the mainstem and side channel complexes below the 
falls. The area above the falls was night snorkel surveyed in 2003 to determine if there was an 
isolated resident population, and in approximately 4 miles of census survey, no bull trout were 
seen. There is a high abundance of brook trout in this system, originating from stocking to lakes 
and streams in the wilderness. Due to the uncertainty regarding the population status of the 
Bumping River population, its VSP characterization is not discussed. This population needs 
monitoring to determine abundance, life history, and habitat use.  
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As a result of construction of the dams, risk of extinction is high because of change in ecosystem 
function, reduced range and distribution across habitat types, loss of life histories, a variety of 
selective effects, and reduced abundance and productivity.  

Table 5.21.  Deep Creek Local Populations 

Risk Of Extinction:  Abundance-High; Major Life History Change-High; Genetic Variation-
High; Development of Gaps-Moderate; Distribution Across Habitat Types-High; Change in 

Natural Processes and Impacts-High 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Maintain high 
population levels  

Ongoing Moderate Moderate WDFW 

2.  Improve monitoring of 
Deep Creek Road 

Ongoing High High USFS 

Recovery actions  

Maintain high population levels 

This population is relatively numerous compared to other local populations in the basin. To 
reduce risk of extinction from genetic damage, this population should be maintained or increased 
in abundance. This action is ongoing, ability to implement is moderate, and chance of success is 
moderate. 

Continue to monitor bull trout passage annually at the Deep Creek Road crossing 

The main culvert on the Deep Creek Road has failed during floods, preventing access to 
spawning habitat for bull trout and kokanee. However surveys have not found kokanee in Deep 
Creek. The culvert has been repaired but may not provide adequate passage at all flow levels. It 
should continue to be inspected after floods to ensure full passage is maintained. This culvert can 
create potential passage problems in low flow conditions as well and has been submitted as a 
priority culvert for replacement by the U.S. Forest Service. This action is ongoing, chance of 
success is high, and ability to implement is high. 

Table 5.22.  Rimrock Reservoir Local Populations 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE OF 
SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Provide passage at Clear 
Lake Dam 

Ongoing High High BOR 

2.  Reconfigure/redesign 
Rimrock Reservoir outlet to 
eliminate entrainment 

Ongoing Low Low BOR 

3.  Maintain reservoir levels Long 
Term 

Low Low BOR 

4.  Improve spawning 
migration conditions by 
annual monitoring and 

Ongoing Moderate Moderate BOR, IBT 
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temporary actions to improve 
passage 

Rimrock Reservoir is the only storage reservoir in the Yakima subbasin that was not a natural 
lake prior to dam construction. Clear Lake is a small reservoir adjacent to Rimrock Reservoir, 
impounded by Clear Lake Dam. Rimrock Lake supports a self-sustaining population of kokanee, 
a major prey for bull trout. 

There are three local populations in this group. The South Fork Tieton and Indian Creek local 
populations spawn in tributaries to Rimrock Reservoir. The North Fork Tieton population 
spawns in this tributary to Clear Lake. The SF Tieton and Indian Creek populations are the 
biggest bull trout populations in the subbasin. Combined, these populations approach that needed 
for long-term prevention of genetic change. However, genetic analysis and a long term (6 year) 
tagging by Central Washington University and the BOR indicate a low level of gene flow 
between these two populations. The NF Tieton population has been isolated from the other 
populations due to insufficient passage conditions at Clear Lake Dam. 

Recovery actions  

Provide passage at Clear Lake Dam 

The existing fishway at Clear Lake Dam has never functioned properly. The Bureau of 
Reclamation is in the process of designing a new fishway for this dam, which will be constructed 
in 2006 or 2007. It will link the NF Tieton population to the other populations in Rimrock and 
provide the NF Tieton population with an expanded prey base. This project is ongoing, ability to 
implement is high, and chance of success is high. 

Reconfigure/redesign Rimrock Reservoir outlet to eliminate entrainment 

Recent studies by BOR indicate that both bull trout and kokanee are entrained in the discharge 
from Rimrock Lake as it is drawn down in the fall. The outlet configuration should be changed to 
prevent entrainment by provision of screens, isolation of the outlet from the “live” portion of the 
reservoir, or other means, reconfiguration of this outlet is currently proposed for study. This 
project is ongoing, ability to implement is low, and chance of success is low. 

Maintain reservoir levels 

Like other reservoirs in the subbasin, drawdown of Rimrock Reservoir can create passage 
problems into and out of spawning tributaries. The lake level of Rimrock should be maintained at 
sufficient elevation for spawning migration out of the lake until bull trout migration has finished 
in October. Modification of the reservoir regime will have significant effects on flow 
management and reduced water availability throughout the basin, this action should be carefully 
considered before implementation. This project is long term, ability to implement is low, and 
chance of success is low.  

Improve spawning migration conditions 

Annual assessment of out-migration conditions should be conducted in August and September, 
and equipment and personnel assigned to remedy spawning migration problems when they 
occur. Fisheries management agencies should develop metrics for acceptable passage conditions, 
and for passage conditions which would require active management of stream channels within 
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the reservoir bed. This action is ongoing, ability to implement is moderate, and chance of success 
is moderate. 

Table 5.23.  South Fork Tieton River Local Populations 

Risk Of Extinction:  Abundance-Moderate; Proportion of Historic Range-Moderate; 
Development of Gaps-Moderate; Distribution Across Habitat Types-High; Change in Natural 

Processes and Impacts-Moderate  
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1.  Continue livestock 
management actions, including 
fencing and grazing rotation 

Ongoing High High USFS, Private 

2.  Continue to improve 
recreation management. 

Ongoing High High USFS, Private 
(ORV 
organizations) 

This population exhibited a fluvial life history before construction of Tieton Dam and the 
impoundment of Rimrock Lake. Since impoundment, bull trout have exhibited an adfluvial life 
history.  

Recovery actions  

Continue livestock management actions including fencing and grazing rotation 

The U.S. Forest Service has taken action to reduce recreational impacts and impacts due to 
grazing. Additional measures, such as riparian zone enhancement in campgrounds, rest/rotation 
grazing, cooperative management with private properties should be implemented on public and 
private properties to further reduce grazing impacts. This action is ongoing, ability to implement 
is high, and chance of success is high.  

Continue to improve Recreation management 

Actions have already been implemented to reduce recreation camping at developed campgrounds 
including habitat enhancement and seasonal closure of some campgrounds during spawning 
season. Additonal actions to improve the riparian zone and reconfigure developed campgrounds 
for a more permanent riparian zone and natural floodplan function can be realized. In addition, 
there is some ORV use through the river in the SF Tieton, these road crossings should be 
eliminated or improved with bridges or hardened fords. This action is ongoing, ability to 
implement is high, chance of success is high. 

Table 5.24.  Indian Creek Local Populations 

Risk Of Extinction:  Abundance-Moderate; Proportion of Historic Range-Moderate; Change in 
Natural Processes and Impacts-Moderate 

ACTION TIME 
FRAME 

ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
No actions are recommended at 
this scale for this population 
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Information from genetics studies (Reiss 2003) indicates that this local population is distinct 
from the adjacent SF Tieton local population. It is possible that the Indian Creek population had 
been isolated for some time and exhibited a resident life history before construction of Tieton 
Dam impoundment of Rimrock Reservoir. The Indian Creek local population has seen a decline 
in abundance since 2001. The causal factor for this decline is not known.  

Recovery actions  
No actions are recommended for this local population. It should be noted that the VSP 
parameters indicate that there are several moderate or high risks of extinction to this local 
population, but comparing current range and distribution with historic range and distribution, it 
appears that the risk of extinction has been reduced by construction of Tieton Dam and creation 
of Rimrock Reservoir. 

Table 5.25.  North Fork Tieton Local Populations 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
The status of this population is 
not known; the only actions 
contemplated at this time have 
already been discussed 

    

NF Tieton was intensively surveyed for bull trout for the first time in 2004. Juveniles, hybrid 
juveniles (cross between brook trout and bull trout), large bodied adults (>500 mm), and a single 
redd were discovered during this survey. The status of this population is unknown but population 
abundance appears to be very low. Given the high quality of habitat in the NF Tieton, the only 
actions contemplated at this time have already been discussed, including increased passage at 
Clear Lake Dam, development of a subbasin-wide control and management program for brook 
trout, and possibly using artificial means of reintroduction of bull trout. The VSP 
characterization of this population is omitted. 

Table 5.26.  Ahtanum Creek Local Populations  

Risk Of Extinction:  Abundance-High; Proportion of Historic Range-High; Major Life History 
Change-High; Development of Gaps-High; Distribution Across Habitat Types-High; Change in 

Natural Processes and Impacts-High 
ACTION TIME 

FRAME 
ABILITY TO 
IMPLEMENT 

CHANCE 
OF 

SUCCESS 

IMPLEMENTING 
AGENCIES OR 

PROGRAMS 
1. Continue reduced 
diversion by Wapato 
Irrigation Project (WIP) 

Ongoing High High WIP, USFWS 

2. Improve flows in lower 
Ahtanum through storage 

Ongoing Low/Moderate High Ahtanum 
Restoration EIS, 
AID, WIP 

3. Improve riparian, LWD 
and temperature conditions 
through habitat enhancement 
projects 

Ongoing High Moderate YN Ahtanum 
Restoration, 
Ahtanum 
Restoration EIS, 
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YTAHP 
4. Protect existing habitat, 
reduce development pressure 
through regulation, acquisition 

Ongoing Moderate Moderate YCPS, YHIP 

Summary of population status 
 

Recovery actions  
Actions to improve habitat for bull trout are identical to actions for steelhead in that both species 
need improved spawning habitat and improved connection/migration flows to the mainstem 
Yakima.  

5.4 Integration of actions 
Although there have not yet been formal, integrated efforts to analyze the sufficiency of recovery 
actions, the actions recommended in this plan should significantly improve the abundance and 
productivity of steelhead and bull trout in the Yakima subbasin. In addition, recommended 
actions should improve the spatial structure and habitat quality within major spawning areas, 
allowing the populations to meet spatial structure and diversity requirements. Therefore, it is 
highly probable that the recommended actions, including actions within the lower Columbia 
River and estuary for steelhead, would result in the recovery of listed fish species in the Yakima 
subbasin. This assumes the actions recommended in this plan are implemented and monitored. 
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6 Gap Analysis 
6.1 Introduction 6.3 Steelhead populations 

6.2 All populations 6.4 Bull trout local populations 

6.1 Introduction 
Scientific data gaps important to the recovery plan can be divided into two major categories:  

1) those dealing with critical uncertainties and  

2) gaps in knowledge about the linkages between specific actions and their impacts on habitat 
factors and on VSP parameters.  

Some of the data gaps can be filled through monitoring and evaluation; others must be filled 
through research. 

Unknown aspects of environmental conditions vital to salmonid survival are termed “critical 
uncertainties.” Under the recovery plan, critical uncertainties are a major focus of the research, 
monitoring, and evaluation program (Section 7). The linkages between specific actions and 
resultant environmental effects are complex. Understanding the linkages requires input from 
experts in various fields. It is important that geologists, hydrologists, and other experts familiar 
with the recovery region review the proposed actions. 

After review of the VSP characterizations, proposed actions, and implementing agencies, 
planners noted the lack of actions for certain limiting factors, threats, or high risks of extinction; 
or that actions are proposed without an existing agency or program to oversee implementation. 
This section identifies those gaps and recommends ways to respond to them. 

6.2 All populations  
6.2.1 Implementation of recovery actions in the mainstem Yakima River  
Actions to improve habitat and flow conditions in the mainstem of the Yakima River will benefit 
both species. There are several existing management programs, such as YRBWEP and SOAC 
that currently address mainstem flow issues. They could act as review, advisory, and 
management organizations for movement of the mainstem flow regime to a more normative 
state. Protection and restoration of the physical and biological characteristics of the mainstem is 
also needed, especially in those locations where a near-normal hydrograph currently exists. 
Currently no programs in the Yakima subbasin have an integrated view of the habitat conditions 
in the mainstem, or can prioritize or implement large-scale or multiple-site physical and 
biological restoration. The habitat restoration program that currently exists under YKFP does 
contain several needed elements, including a program for acquisition and management of 
acquired lands in the mainstem, linkage to the EDT model and to the Research and Fisheries 
Management programs managed under YKFP. Additional elements needed for implementation 
of recovery actions in the mainstem will be provided by components of the Yakima Basin 
Storage Study, which not only examines alternative means of improving flow in the mainstem 
but will provide needed analysis of conditions in the mainstem—temperature models, 
energy/channel/floodplain/sediment transport relationships—on which physical and biological 
restoration of the mainstem can be based.  
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In order to implement a strategic restoration program for the mainstem, the following are needed: 

• a program for ongoing use of the models and information generated in the Storage Study,  

• additional information on life histories and habitat use (discussed below) incorporated 
into the EDT model where possible, and  

• linkage to ongoing monitoring of population response in the mainstem.  

This information would be made more valuable and applicable to a wider range of actions if 
there was additional coordination with other activities such as capital projects undertaken by 
Reclamation and other federal agencies, by Yakama Nation, by irrigation districts, by Washing-
ton State agencies such as the Department of Transportation, and by local governments; and with 
regulatory programs such as ongoing implementation of TMDLs by the Washington Department 
of Ecology and local government Critical Areas Codes and Shoreline Master Programs.  
Recommended response to this implementation gap  

The Regional Recovery Organization should form a regional habitat improvement team to 
develop projects in the mainstem reaches and adjacent floodplains. Initially, this group should 
focus on the Naches River above its confluence with the Tieton, and on the lower river, below 
Wanawish Dam and the existing wetlands and side channels that are no longer accessible to 
salmonids. 

6.2.2 Implementation of recovery actions under ESA regulations 
In meetings with stakeholders across the subbasin, a significant constraint on implementation of 
recovery projects or actions is the length of permitting time and the attendant permitting expense. 
Implementation of short-term recovery actions is delayed by regulations designed to protect the 
listed species. If this Recovery Plan is accepted by National Marine Fisheries Service and the US 
Fish and Wildlife Service, the Regional Recovery Organization (Yakima Subbasin Fish and 
Wildlife Planning Board) should seek to include as many of the recommended actions as 
possible under existing programmatic permits for restoration. 
Action to respond to implementation gap   

The Regional Recovery Organization should work with National Marine Fisheries Service and 
US Fish and Wildlife Service to incorporate actions within this Recovery Plan into existing 
programmatic permits for restoration. 

6.3 Steelhead populations 
6.3.1 Biological gaps not addressed by this Recovery Plan  
Based on information in the EDT model and in the VSP analysis, there are 5 “gaps,” which this 
Restoration Plan does not address: 

Upstream adult migration temperature conditions 
All populations of adult steelhead currently exhibit an altered upstream migration run timing due 
to elevated temperatures in the mainstem in July and August, which delays their entry into the 
subbasin until September in most years. Based on existing information, no actions recommended 
in this Recovery Plan will significantly reduce summer temperatures during that time period, 
although changes in flow regime may lengthen the time of non-lethal temperatures farther into 
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July than under current conditions. The risks associated with this change in life history are not 
well understood, and may be difficult to evaluate. Limited information suggests that steelhead 
hold in McNary pool, where there are areas of suitable temperatures and flow velocities to allow 
“holding” with little, if any, metabolic effects from exposure to temperature, increased risk of 
disease, or increased use of energy during this life history phase.  

Loss of rearing habitats in the Wapato Reach 
Historically, the reach from Union Gap to Satus Creek would have provided rearing habitats for 
steelhead, especially near Union Gap and in the lower section adjacent to Toppenish and Satus 
creeks where temperatures were favorable. The current lack of flow and high temperatures in this 
reach limit habitat This Recovery Plan provides no substantive change or improvements in flow 
in this reach. 

Changes in flip-flop flow regime 
This Recovery Plan calls for re-examination of the need for or parameters of the flip-flop flow 
regime in light of the current status of spring chinook in the Upper Yakima. Both the status of 
spring chinook and our understanding of the negative effects of flip-flop have changed since this 
flow regime was implemented in 1981 to benefit spring chinook. It is unlikely that flip-flop will 
be entirely eliminated given the relationship of spawning areas to the mainstem dams on the 
Upper Yakima and the flow regimes needed for successful spawning and incubation.   

Loss of portions of steelhead range 
This Recovery Plan does not recommend re-establishment of steelhead within several portions of 
their historic range in the Upper Tieton River above Tieton Dam and Rimrock Reservoir, in the 
North Fork Cowiche, and in Wenas Creek. The Tieton River is by far the largest of these areas, 
capable of supporting a sizable steelhead population in its natural state. Actions to reintroduce 
steelhead in the Tieton and to Wenas Creek are of such a long-term nature, and have such a high 
degree of uncertainty, that commitment to re-establishment within the time frame of the 
Recovery Plan is not possible.     
Recommended response to biological gaps  

The biological gaps identified above are primarily driven by the relationships between the 
existing configuration of Reclamation’s Yakima Project infrastructure storage and withdrawal 
points. With the cooperation of the BOR, the Joint Board, and the Wapato Irrigation Project, a 
plan for potential improvements or modification of delivery and withdrawal points for the 
Yakima Project should be formulated. Included in this plan should be the potential for 
modification of the delivery point from Cle Elum Dam (to protect spring chinook) via penstock 
or flume, and changing the location of the withdrawal points for the Sunnyside Irrigation District 
and Wapato Irrigation project to route a portion of those withdrawals farther down the Wapato 
Reach to improve flow conditions.    

6.3.2 Informational gaps not addressed by this Recovery Plan  
Yakima subbasin steelhead populations, especially the Naches population, need better 
characterization in terms of abundance, productivity, life history, habitat use, and genetics. The 
interaction between the environmental conditions, historic loss or reduction in anadromous fish 
passage, and genetic introgression in the Upper Yakima steelhead population also requires 
additional study.    
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6.4 Bull trout local populations 
6.4.1 Biological gaps not addressed by this Recovery Plan  
The populations in the Keechelus, Kachess, and Cle Elum/Cooper Lake/Waptus Lake reservoirs 
have very high extinction risks. The reservoirs in which they forage and mature have highly 
modified water level regimes compared to the natural glacial lakes that existed historically. This 
Recovery Plan contains no recommendations for modification of reservoir water levels to move 
these reservoirs to a more “normative” water level regime.   

Recommended response to biological gaps 
If the Black Rock Reservoir is constructed, water level fluctuations will decrease. The effects of 
the Black Rock alternative on water level fluctuations in these reservoirs, should be included in 
the analysis for the Black Rock alternative of the Storage Study. 

6.4.2 Informational gaps not addressed by this Recovery Plan 
These gaps fall into three categories. 

Lack of productivity analysis 
This Recovery Plan does not analyze the “intrinsic” production potential of bull trout populations 
similar to what was done for steelhead based on the guidelines developed by the ICTRT. The 
lack of actions directly related to productivity, specifically an understanding of the mechanisms 
that limit late juvenile/early adult life stages in the Upper Yakima reservoir populations, reduces 
the probability of successfully recovering those populations.  

Population status and characterization 
Currently, limited information exists for four populations: Upper Yakima Mainstem, Cle Elum, 
Teanaway and the recently identified North Fork Tieton populations. Better understanding of the 
current status of these populations is needed to develop recovery actions for them. 

Historic distribution and habitat suitability 
Studies of the suitability of currently unoccupied bull trout habitat in the subbasin have been 
limited. Many of these areas have been surveyed by several methods for the presence of bull 
trout, but the lack of current occupation does not indicate historic or current habitat suitability for 
bull trout. We need to systematically conduct standardized presence/absence surveys of likely 
historic habitat and current suitable habitat throughout the basin. This effort would include 
gathering more precise habitat information with regard to temperature, elevation, substrate, 
channel form, etc.  
Actions to respond to informational gaps for bull trout  

The EDT model for bull trout is currently under development by Mobrand Biometrics. Large 
areas of the basin that are currently occupied by anadromous fish are already characterized for 
habitat conditions in the EDT model; that data could be used to determine habitat suitability for 
bull trout once the bull trout version of the EDT model is developed. Other areas of the subbasin 
are currently not characterized, primarily those above the current or historic range of anadromous 
species. These areas need to have current habitat conditions characterized and then evaluated 
with EDT or with other habitat suitability models developed by USFWS, especially in the 
tributaries to the Upper Yakima reservoirs and the reservoirs themselves. Once the input data is 
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available, the EDT model for bull trout could be run to get at potential productivity limitations of 
the populations at high risk of extinction. YKFP should receive funding to house the model and 
data along with other EDT datasets in the subbasin, and the interagency bull trout committee 
should work with YKFP to utilize and optimize that model. 
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7  Monitoring and Adaptive Management 
7.1 Context for Monitoring and Evaluation 7.3 Additional Monitoring Needs 

7.2 Existing Monitoring Programs  

The research, monitoring, and evaluation (RM&E) program for the Yakima Subbasin Recovery 
Plan is aimed at filling data gaps, analyzing the effectiveness of actions, modifying the plan 
when new information becomes available (adaptive management), and ensuring consistency with 
the Washington Salmon Recovery Funding Board protocols: Field Sampling Protocols for 
Effectiveness Monitoring of Habitat Restoration and Acquisition Projects. 

7.1 Context for Monitoring and Evaluation 
This recovery plan is based on the proposition that a set of actions can change the environment to 
achieve the desired biological response for listed fish populations (Figure 7-1). For the Yakima 
subbasin, the proposition has been refined into a working hypothesis, which relies upon the EDT 
model and assumptions about the effectiveness of hatchery and harvest programs. Chapter 4 set 
out objectives for environmental change and desired biological response for the fish populations 
of concern, while Chapter 5 described the Board’s strategies for achieving recovery. 

 

 
 
Figure 7.1.   Conceptual Model: Subbasin Restoration To Recovery Of Listed Salmon Populations 

The working hypothesis is that estimations can be made of environmental change resulting from 
implementation of a set of actions and that change, in turn, will result in positive biological 
changes for the listed populations. The positive changes, as discussed in Chapter 5, would occur 
in the abundance, productivity, biological diversity, and spatial structure (distribution) of the 
listed species. It is important that, as actions are implemented, the working hypothesis is 
continually evaluated to ensure its validity and to refine it as conditions change (Figure 7-2).  

Success of subbasin level restoration for steelhead depends, to a large degree, on external 
conditions in the Columbia River, estuary and ocean. Without improvements in survival rates in 
the Columbia River and its estuary, recovery will likely be difficult. 

Monitoring and research are designed to test implementation, effectiveness, species status, and 
validation. Implementation monitoring determines if planned actions were implemented as 
intended and whether all implementation objectives are on schedule. Effectiveness monitoring 
will focus on whether the planned actions have changed the environment as predicted by the 
plan. Biological monitoring will address the biological condition of listed fish populations over 
time, especially abundance, survival, behavior, and morphology of the listed populations in 
relation to the VSP parameters described in Section 2. Validation monitoring will determine 
whether the fundamental ecological assumptions underlying the recovery plan are true. 
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Prominent among these assumptions are the impacts of specific environmental conditions on 
survival and abundance of listed fish species embodied in the EDT model. 

 
 
Figure 7.2.   Monitoring And Evaluation Of The Subbasin Restoration Hypothesis 

Evaluation of assumptions and knowledge built into the EDT hypothesis will address the 
mechanisms linking actions to environmental change and biological response. Planners, under 
the working hypothesis, predict the anticipated effect of specific actions on the environment. 
They rely on a set of assumptions built into the EDT model linking environmental conditions to 
the biological response of listed fish populations. Evaluation is designed to test and refine the 
linkage between actions and fish population performance. The effectiveness of actions to 
improve environmental conditions will be addressed in the individual subbasins and will also 
synthesize knowledge gained from other subbasins and the general scientific literature. 

The EDT species/habitat rating rules are the assumptions that provide the linkage between 
environmental conditions and species performance. These rules capture existing knowledge 
relating salmon productivity and capacity to environmental conditions. As scientific 
investigations continue in the Columbia Basin and elsewhere, this knowledge will improve and 
will be incorporated into the EDT model and the subbasin working hypothesis. The EDT model 
was not used to forecast action effectiveness on bull trout populations because it is currently not 
configured for this species. Data required for the model do not extend far enough up watersheds 
to encompass most bull trout habitat. Although biological rules linking the environment to bull 
trout population performance are available, EDT has not been used to describe environments 
specific to bull trout. It is important that environmental impacts to bull trout be determined either 
through EDT analysis or through other means acceptable to the USFWS.  

A final area of evaluation addresses external conditions comprising the context for fish 
population performance at the subbasin level (Figure 7-2). External factors will have a 
significant effect on the success of subbasin level actions in restoring listed fish populations. 
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External factors include out–of–basin commercial harvest, sport and tribal harvest, conditions in 
the mainstem Snake and Columbia rivers (including hydroelectric operations), and conditions in 
the estuary and ocean (including short- and longer-term cycles in ocean conditions). 

In creating the recovery plan in Section 5, planners assumed fixed survival rates to account for 
external factors in their evaluation of restoration actions. Refinements to the estimates of external 
survival and to future changes in external conditions will be incorporated in future projections of 
the subbasin working hypotheses. 

7.1.1 Environmental Monitoring 
Environmental monitoring will provide:  

1) measurement of progress toward meeting the environmental objectives described in Section 4 
and  

2) information to refine the current diagnosis of habitat limitations.  

Planners in the affected subbasins have used the EDT model to formalize the working hypothesis 
linking actions, environmental condition, and fish performance. The physical description of the 
stream in the EDT model forms the framework for environmental monitoring. EDT describes 
conditions in each subbasin at a stream-reach scale in terms of environmental attributes related 
within the model to survival and capacity of salmonid life stages and, ultimately, to entire fish 
populations. The hypothesis is that change in one or more of these attributes as a result of 
restoration actions will affect fish performance in a positive manner. Change in EDT attributes 
over time will be tracked to refine the hypothesis, to incorporate unforeseen circumstances, and 
to measure progress. The EDT analysis was used to prioritize environmental attributes in terms 
of potential impact of anthropogenic change on the biological performance of the listed 
populations (Table 7.1). While all attributes potentially affect fish performance to some degree, a 
limited set of attributes in each subbasin appear to have had a disproportionately large effect in 
determining current performance of salmonid populations. 

Critical uncertainties are a subset of the key attributes (Table 7.1). The EDT analysis relies upon 
information currently available to planners, regardless of its completeness. Some information 
consists of reliable, empirical measurements while other information is more qualitative or based 
on expert opinion. Attributes identified as critical uncertainties will receive special investigation 
in the short term to refine the EDT diagnosis. They will also be part of the long-term 
environmental monitoring effort. Once these data are collected and analyzed, they will be used to 
review habitat actions proposed in Section 5. 
Monitoring protocols 

Environmental monitoring to track progress and address critical uncertainties will be coordinated 
with ongoing monitoring by state and tribal entities wherever possible. In particular, monitoring 
will be coordinated with the comprehensive statewide monitoring strategy (CMS) developed by 
the Washington Salmon Recovery Board (Monitoring Oversight Committee 2002). The CMS 
will be especially important in the identification of deficiencies in current and proposed 
monitoring programs. It is expected that the monitoring program will be implemented and 
supervised by a yet-to-be-determined “Yakima Basin Monitoring Coordination Group.” The 
exact process for establishing this oversight group will be developed once funding for 
monitoring has been determined. 
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7.2 Existing Monitoring Programs 
Currently, the Yakima Klickitat Fisheries Project (YKFP) is the dominant fisheries management 
monitoring and research organization for the Yakima Basin. The data structure of the monitoring 
programs already established by YKFP are compatible with the Pacific Northwest Ambient 
Monitoring Program (PNAMP) and are cited as a model in development of monitoring and 
analysis programs consistent with PNAMP.  

Monitoring and evaluation is an ongoing program within the YKFP, with objectives and tasks 
developed through a joint process between the co-managers, Yakama Nation (YN, Lead Agency) 
and Washington Department of Fish and Wildlife (WDFW), and utilizing the following 
principles: 

1. YKFP monitoring should evaluate the success (or lack of it) of project supplementation efforts 
and its impacts, including juvenile post-release survival, natural production and reproductive 
success, ecological interactions, and genetics; 

2. YKFP monitoring should be comprehensive; and  

3. YKFP monitoring should be done in such a way that results are of use to salmon production 
efforts throughout and Columbia Basin and the region. 

The current monitoring and evaluation program for the YKFP is organized into four categories: 
Natural Production, Harvest, Genetics and Ecological Interactions. The Science/Technical 
Advisory Committee, which consists of core members from the co-managers, employs the 
services of a work committee of scientists, the Monitoring Implementation Planning Team, to 
develop a Monitoring and Evaluation Plan (Fast and Sampson 2004). 

Although the YKFP’s greatest monitoring emphasis since inception has been on the targets of 
current YKFP supplementation efforts (spring chinook, fall chinook and coho), steelhead out-
migration is enumerated at Prosser Dam, steelhead have been a subject of YKFP species 
interactions studies, an EDT model has been developed for Yakima subbasin steelhead, and a 
YKFP steelhead master plan is under development. YKFP is also involved with the Yakima 
subbasin kelt reconditioning study and a steelhead radiotagging study in the upper Yakima River.  

Other BPA-funded monitoring and restoration projects sponsored by the Yakama Nation 
comprise nearly all of the current monitoring effort within the Satus Creek, Toppenish Creek, 
and Ahtanum Creek watersheds. Much less is known about spawner and juvenile distribution, 
freshwater growth and survival rates, and out-migration timing of Naches and upper Yakima 
steelhead. This information is necessary in order to measure changes in abundance, productivity, 
spatial structure and diversity for each of the four steelhead populations in the Yakima subbasin. 

Table 7.1 shows current and needed monitoring for steelhead, and Table 7.2. shows current and 
needed monitoring for bull trout. 
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Satus and
Toppenish Naches Yakima

Satus and
Toppenish Naches Yakima

Abundance of spawners; 
population growth rate

Ladder counts, expansion of redd 
counts

Redd counts since 
1985

Tributary redd counts 
since 2004, expanded 
2005; exper. ladder 
counts 2005 (Cowiche 
Dam)

Ladder counts since 
before 1985, ongoing 
radiotagging study

Refine redd multipliers 
for estimating 
spawners

Further expand redd 
surveys, refine redd 
multipliers

Estimate prespawning 
mortality

enforce fishing 
closures for Yakima 
steelhead in the Satus 
Bar holding area

enforce fishing 
closures for Yakima 
steelhead in the Satus 
Bar holding area

enforce fishing 
closures for Yakima 
steelhead in the Satus 
Bar holding area and 
upper Yakima River

Investigate extent of 
migrant fallback over  
Prosser Dam and 
adjust dam counts 
accordingly

Investigate extent of 
migrant fallback over  
Prosser Dam and 
adjust dam counts 
accordingly

Investigate extent of 
migrant fallback over  
Prosser Dam and 
adjust dam counts 
accordingly

Improve monitoring 
efficiency for upstream 
migrants at Cowiche 
Dam.

Returns per spawner Survival rates by life stage PIT tagging of tributary 
outmigrants

Determine survival 
rates from fall parr 
stage; determine pop. 
compostiion of Prosser 
outmigrants

PIT tag outmigrants; 
determine pop. 
compostiion of Prosser 
outmigrants

PIT tag outmigrants; 
determine pop. 
compostiion of Prosser 
outmigrants

A.1.a. Number and spatial 
arrangement of spawning 
areas

Number and distribution of major 
and minor spawning areas

Redd maps since 
2000

Tributary redd surveys 
since 2004, expanded 
2005

Ongoing radiotagging 
of adults

Further expand redd 
surveys; map redds

Expand radiotagging, 
complement with redd 
surveys; map redds

Proportion of historical range 
occupied by population

juvenile 
presence/absence 
surveys

rainbow and steelhead 
population monitoring

refine spatial and 
temporal rearing 
patterns of juveniles

refine spatial and 
temporal rearing 
patterns of juveniles

Determine spatial and 
temporal rearing 
patterns of the 
progeny of tributary vs. 
mainstem spawners

Monitor colonization of 
habitat related to 
recent and future 
passage 
improvements

Presence/absence of spawning 
in MSAs

Redd maps since 
2000

Tributary redd surveys 
since 2004, expanded 
2005

Tributary redd surveys 
began 2005?; ongoing 
radiotagging of adults

Expand redd surveys; 
map redds

Expand redd surveys; 
map redds

B.1.a. Major life history 
strategies

Presence/absence and 
distribution of major life history 
strategies within a population

resident 
presence/absence 
surveys; ageing of 
outmigrants since 
1999

Ongoing rainbow 
population estimates, 
adult steelhead 
passage and 
radiotagging

Characterize 
relationship of rainbow 
and steelhead forms of 
O. mykiss

Investigate 
anthropogenic factors 
influencing 
smoltification vs. 
residualization of O. 
mykiss

B.1.b. Other phenotypic 
variation

Distribution of other phenotypic 
variation within a population

Ageing of outmigrants 
since 1999; PIT 
tagged fish aged only 
since 2005

Refine 
representativeness of 
juvenile scale samples

determine age and 
size of outmigrants

determine age and 
size of outmigrants

Determine flip-flop 
effects on juvenile 
growth rate

Determine flip-flop 
effects on juvenile 
growth rate

B.1.c. Genetic variation

Within- and between-population 
measures of genetic 
differentiation (e.g., Fst, 
heterozygosity, allele 
frequencies, etc.)

Ongoing genetic 
sampling of 
outmigrants

Ongoing genetic 
sampling of 
outmigrants

Ongoing genetic 
sampling of 
outmigrants

Identify genetic 
determinants of 
residency vs 
anadromous ecotypes 
and the ability of one 
to produce progeny of 
the other

Identify genetic 
determinants of 
residency vs 
anadromous ecotypes 
and the ability of one 
to produce progeny of 
the other

B.2.a. Spawner composition
Presence/absence and 
distribution of major life history 
strategies within a population

Hatchery adults 
identified at Prosser 
Dam

Hatchery adults 
identified at Prosser 
Dam

Hatchery adults 
identified at Roza Dam

B.2.b. Increase or decrease 
in gaps or continuities 
between spawning 
aggregates

Distribution of other phenotypic 
variation within a population

Redd maps since 
2000

Tributary redd surveys 
since 2004, expanded 
2005

Ongoing radiotagging 
study

Expand redd surveys; 
map redds

Expand radiotagging, 
complement with redd 
surveys; map redds

B.3.a. Distribution of 
population across habitat 
types

Habitat diversity indicators
Ongoing monitoring of 
spawning and rearing 
areas

Tributary redd surveys 
since 2004, expanded 
2005

Ongoing radiotagging 
study

improve habitat 
characterization

improve habitat 
characterization; study 
flip-flop effects on 
steelhead distribution

improve habitat 
characterization; study 
flip-flop effects on 
steelhead distribution

B.4.a. Change in natural 
processes or impacts

Selectivity score for impacts 
(qualitative or quantitative)

Monitor habitat 
restoration efforts

Monitor habitat 
restoration efforts

Monitor habitat 
restoration efforts

A.1.b. Spatial extent or 
range of population

Factors Metrics

Table 7.1 Monitoring status and needs for steelhead population abundance, productivity, spatial structure and diversity.
Current Monitoring Additional Monitoring Needs

 
Table 7.1 .  Monitoring Status And Need For Steelhead Population Abundance, 
Productivity, Spatial Structure And Diversity.
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Current Monitoring Additional Monitoring Needs

Core Unit Core Unit

Abundance of spawners; 
population growth rate

Abundance estimates based on 
redds.

Index areas for all known spawning habitats have been 
established since 1999, some populations have been 
monitored since 1984.

Additional spawning and other life history stage surveys in the 
NF Tieton, Bumping River, Teanaway, Cle Elum and Upper 
Yakima to establish known spawning areas, or determine if 
populations still exist in these areas.
Refine redd multiplier, estimate productivity levels (multiple 
life stage populations estimates), and factors which limit 
productivity.

A.1.a. Number and spatial 
arrangement of spawning 
areas

Distribution of  spawning areas 
and their use based on current 
mapping with uncertainties 
regarding habitat suitability in 
currently unoccupied habitats.

Periodic updates of Bull Trout GIS coverages in 
cooperation with WDFW and USFWS

Habitat suitability and population surveys in areas of 
potentially suitable habitat to better evaluate current 
distribution versus historic distribution.

A.1.b. Spatial extent or 
range of population

Proportion of  range occupied by 
population

Some radio tagging and tracking, incidental information 
from smolt traps and other fish surveys throughout the 
system

More distributional data developed through radiotagging or pit 
tagging of juveniles who have access to the mainstem.

B.1.a. Major life history 
strategies

Presence/absence and 
distribution of major life history 
strategies within a population

Redd Surveys, some wiers for monitoring spawning 
migration timing.

Better basic population surveys across the Subbasin including 
monitoring of juvenile life history and habitat use, sub-adult life 
history and survival, and adult distribution for adfluvial and 
fluvial life histories, including areas of the mainstem and 
tributaries that currently are unoccupied or marginally used by 
bull trout at the present time.

B.1.b. Other phenotypic 
variation

Distribution of other phenotypic 
variation within a population

Specific studies by CWU on larger adfluvial populations 
including phenotypic traits such as run timing, out 
migration, scale samples, length, weight, etc.

At least periodic resampling of adfluvial populations, baseline 
work needed for fluvial populations.

B.1.c. Genetic variation

Within- and between-population 
measures of genetic 
differentiation (e.g., Fst, 
heterozygosity, allele 
frequencies, etc.)

Genetic Study by Reiss, some re-analysis of those 
samples is contemplated.

Development of a genetic "baseline" for healthy populations to 
measure change against, ongoing genetic sampling in 
association with other population monitoring.

B.2.a. Spawner composition
Presence/absence of Brook 
Trout on spawning ground, brook 
trout crosses in population.

Brook trout or brook trout crosses presence documented 
in conjunction with other population monitoring.

Development of a brook trout management program for the 
basin, including distribution and abundance within the basin, 
and potential for existing populations to migrate or "infect" bull 
trout waters.

B.2.b. Increase or decrease 
in gaps or continuities 
between spawning 
aggregates

Spawner distribution. Redd surveys and index areas for most populations. Continuation of index areas, expanded research and 
monitoring of non-index areas shown in Figure 2.

B.3.a. Distribution of 
population across habitat 
types

Habitat diversity indicators Presence/absence surveys by electrofishing and AFS bull 
trout protocol.

Improved habitat assessments in areas currently unoccupied 
by bull trout to determine potential spawing and rearing habitat 
suitability, additional radiotelemetry of additional populations to 
determine distribution of adults in Foraging, Maturation and Ov

Factors Metrics

Table 7.2 Monitoring status and needs for bull trout population abundance, productivity, spatial structure and diversity.

Productivity and dynamics of reservior systems and how they 
influence life history (low prey density effects on population), 
better understanding of fundamental productivity of natural 
populations.

Radio telemetry of "entrained" adults to see if they exhibit 
fluvial life history.  

Selectivity score for impacts 
(qualitative or quantitative)

B.4.a. Change in natural 
processes or impacts

 
Table 7.2.  Monitoring Status And Need For Bull Trout Population Abundance, Productivity, Spatial Structure And Diversity.
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7.3 Additional Monitoring Needs 
Currently, research and monitoring carried out by various entities including the tribes and local, 
state, and federal governments is not fully coordinated, resulting in some inefficiencies, 
duplication of effort, missed opportunities, and a lack of standardization. These problems could 
be resolved by the creation and long term funding of a “Yakima Basin Monitoring Coordination 
Group,” which would coordinate and standardize research and monitoring related to recovery 
plan implementation and adaptive management in the Yakima Basin Region. Such a venue for 
coordination would result in greater consistency among research and monitoring programs and 
would ensure greater accountability. 

Fundamental data needs exist for actual habitat data to use in the EDT model and as baselines to 
track improvement/effectiveness/change over time. The YTAHP Program is currently in the 
process of inventorying large sections of the subbasin upstream of Union Gap, especially those 
tributaries that have been heavily modified by irrigation infrastructure and withdrawal. This 
information will dramatically increase data accuracy and prioritization of restoration needs and 
actions, again regardless of whether EDT model runs are used to assist in making those 
decisions. Central Washington University is also working on more rapid data collection 
protocols (field, remote sensing, water quality data) that are compatible with the EDT model for 
those areas not covered by YTAHP such as the Yakima mainstem and other tributaries. This 
work should continue. Finally, there are other programs, mainly on the Yakama Reservation that 
should put the habitat data gathered under those programs into a data structure consistent with 
the EDT model data structure.  

Also needed is a consistent effort to define habitat use and capacity across species and life 
histories throughout the subbasin. Field-based information on fish use of habitat will not only 
make validation and refinement of the EDT model possible, but will also be of tremendous use in 
supplementation and reintroduction programs that are currently ongoing and anticipated in this 
subbasin, and for setting harvest management and overall population targets. It is the 
combination of habitat data and fish use data that will be the cornerstone of evaluation of 
Recovery Plan effectiveness. 

The EDT model and the overall monitoring and evaluation effort would benefit from better 
characterization of benchmark and current hydrologic attributes of the Yakima subbasin. In 
development of this Recovery Plan and the Subbasin Plan, it became apparent that there was a 
consistent set of questions related to comparison of a baseline or pre-1850s with current physical 
processes in the subbasin. These questions center on flow and flow-related characteristics such as 
temperature and other water quality parameters; on sediment transport and geomorphology; and 
on peak flows and floods.  

YKFP has a synoptic view of the basin from the standpoint of fish habitat and life histories, but 
no analogous group exists for the physical attributes of the subbasin. Because of the large 
influence of the Bureau of Reclamation’s Yakima Project on water flow and habitat conditions 
within the subbasin, Reclamation has become the default “keeper” and “developer” of physical 
models in the subbasin. Reclamation, however, has specific interests and authorities in the basin 
that are legally defined, and the models that have been developed must directly relate to those 
legal authorities and management of the Project, or in the case of the Yakima River Basin Water 
Enhancement Project, reducing the Project’s effect on the aquatic resources of the basin. This has 
led to an emphasis on examining the physical effect of Project actions and components within a 
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“Reclamation framework,” almost entirely dealing with the mainstem Yakima and Naches rivers. 
This framework is appropriate and necessary for management of the Yakima Project, but the 
benchmarks set are more appropriate for efficient management of an irrigation delivery project 
than for management of a watershed and its aquatic resources. 

Consequently, there is a lack of physical models that take a holistic view of the basin and can 
relate processes in the tributaries (flow, temperature, sediment transport/channel form and 
process) to processes in the mainstem on a seasonal, annual, or decadal basis. There is a need for 
such models and data structures to establish physical benchmarks that can be used for 
management of the watershed, especially in the policy and management processes of setting 
objectives for crucial environmental attributes such as flow and/or temperature regimes in the 
tributaries and mainstem, and the development, prioritization, implementation and evaluation of 
restoration strategies that move environmental attributes toward those objectives.  

A Yakima subbasin physical working group should be established with a charge to develop 
benchmarks (the pre-1850s physical attributes of the watershed versus current attributes) to 
measure against for flow, temperature, stream power, and sediment transport. Ideally the 
benchmarks will include the effects of the glacial lakes, as they existed in the pre-1850s 
environment and the physical characteristics of tributaries and their influence on the mainstem. 

At least three ongoing studies could form the basis or starting point for the physical working 
group: 

1)  The Yakima Storage Study (Black Rock) may provide a forum under which some of these 
models or benchmarks can be developed for the mainstem, because the storage study emphasizes 
using storage both to increase the dependability of irrigation supplies and as a strategy for 
restoration of fish and wildlife habitat. The study probably will look at physical flow/habitat 
quantity relationships; the effects of flip flop and the quantity, timing, and location of water 
delivery needed to modify or eliminate the effects of flip flop; flow/channel condition/ 
temperature relationships; flood management and sediment transport energy, etc.  

2)  The Bureau of Reclamation’s Denver Technical Services Center has begun scoping and study 
design to characterize the energy available for sediment transport in different reaches of the 
mainstem, and specifically to look at sediment transport and availability in the Union Gap reach 
to help design levee setback, gravel mine restoration, and floodplain restoration in that reach. 

3)  The Department of Ecology is initiating a temperature TMDL in the Naches drainage that 
will look at flow/channel condition/temperature relationships in that drainage (for summer water 
quality exceedances) and develop a temperature model.  

Each of these studies will build mathematical models that could be designed for much wider 
applicability to the subbasin. These models, once developed and generally made available within 
and outside the subbasin, would have great utility in management of fish and wildlife habitat in 
the subbasin and in design and maintenance of capital facilities such as diversion dams, bridges, 
(setback) levees, etc. 

Bull trout and their management are not currently well integrated into either the YKFP or EDT 
data structures. Such integration would be highly valuable into the future, especially as 
feasibility studies for passage at the existing storage dams move forward. Mobrand Biometrics 
Incorporated, the developers of EDT, are working on a bull trout EDT model, which could  
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incorporate the data generated by USFWS, WDFW, and YKFP on bull trout populations, habitat 
and limiting factors. 

Additional reporting and monitoring tasks have recently been defined by the Washington State 
Legislature with the passage of SSB 5610. The bill establishes and lists general and specific 
monitoring needs for the State recovery process. These monitoring and reporting needs include: 

(a) A description of the amount of in-kind and financial contributions, including volunteer, 
private, and state, federal, tribal as available, and local government money directly spent on 
salmon recovery in response to actual, proposed, or expected endangered species act listings. 

(b) A summary of habitat projects including but not limited to:  a summary of accomplishments 
in removing barriers to salmon passage and an identification of existing barriers; a summary of 
salmon restoration efforts undertaken in the past two years; a summary of the role that private 
volunteer initiatives contribute in salmon habitat restoration efforts; and a summary of efforts 
taken to protect salmon habitat. 

(c) A summary of collaborative efforts undertaken with adjoining states or Canada. 

(d) A summary of harvest and hatchery management activities affecting salmon recovery. 

(e) A summary of information regarding impediments to successful salmon recovery efforts. 

(f) A summary of the number and types of violations of existing laws pertaining to: water quality 
and salmon. The summary shall include information about the types of sanctions imposed for 
these violations. 

(g) Information on the estimated carrying capacity of new habitat created. 

(h) Recommendations to the legislature that would further the success of salmon recovery. The 
recommendations may include: the need to expand or improve non-regulatory programs and 
activities; the need to expand or improve state and local laws and regulations; and 
recommendations for state funding assistance to recovery activities and projects. 

The report shall summarize the monitoring data coordinated by the monitoring forum. The 
summary must include but is not limited to data and analysis related to: measures of progress in 
fish recovery; measures of factors limiting recovery as well as trends in such factors; and the 
status of implementation of projects and activities.
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8  Public Education and Outreach 
8.1 Introduction 8.4 The Current and Future Context of Yakima Basin 

Salmon Recovery 
 

8.2 Stakeholder Concerns and Suggestions 8.5 Actions for the Yakima Subbasin Information and 
Outreach Element 

8.3 Goal and Principles  

8.1 Introduction 
This element of the Salmon Recovery Plan proposes a vigorous and targeted “Public Information 
and Outreach” program that informs and involves decision-makers, federal, tribal, state, and 
local agencies, local interests, property owners and the general public in salmon recovery 
decisions and actions. Such a program is needed because:  

i) A principle of the Yakima Subbasin Fish and Wildlife Planning Board is that decisions 
regarding salmon recovery must occur within a transparent, inclusive and collaborative process. 
This decision-making process cannot occur without proactive outreach and information sharing. 

ii) The basin’s land use, population, and socio-economic context, within which this recovery 
plan will be implemented over the next 15-20 years, will be one of increasing population growth 
with consequent recreational and economic pressures on aquatic resources and critical portions 
of the watershed that support those resources. Without visible and effective public involvement, 
salmon recovery actions likely will be overwhelmed by these growth trends. 

In addition to public involvement, there are two essential and dependent variables in the salmon 
recovery equation. The first are actions that “restore” degraded habitat factors (e.g., water flow, 
quality, riparian, floodplain functions) and the listed populations themselves. The second are 
actions that “protect” remaining functioning habitat factors or healthy populations where they 
still occur, so that salmon populations are maintained and increased. These elements of the 
equation are dependent because without active protection of remaining functioning habitats, the 
benefits of restoration actions will be nullified by continued loss to the remaining base of habitat 
functions. Conversely, without restoration actions the current and still eroding base of remaining 
habitat functions is insufficient to support larger (i.e., recovered) salmon populations.  

Of the two variables, restoration actions on private properties can proceed without broad local 
public support because they are entirely voluntary. Except for purchases of fee title or 
conservation easements, however, protection actions require local governments and state 
agencies to proactively regulate and monitor land use on private and public property. Local 
experience is that land use controls, other than those imposed for obvious public health and 
safety purposes, can only be adopted by local officials if there is broad public consent to their 
purpose, application and result. Even if adopted, land use controls are only effective in their 
application to a class of property (e.g., near-shore) if the property owners understand the purpose 
and support the limitations on their range of land use activities. 

In conformance with state law, local governments and agencies within the basin appear to have 
an array of already adopted regulations that would be sufficient to greatly improve the protection 
of existing salmonid habitat, if the human resources were available to implement the regulations 
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consistently and effectively. However, state and/or local resources are insufficient to monitor 
existing or new land use regulations designed to protect fish habitats or populations. The 
geographic scale of the landscape and the myriad of land uses prevent effective monitoring and 
regulation as a principal strategy. Regulation and enforcement can be effective only as an adjunct 
to general acceptance of and willing compliance with land use measures that protect habitats and 
salmon.  

On a daily basis, many of the human activities that make up the customs, cultures and economies 
of the Yakima basin directly or indirectly affect habitat functions essential to the survival of 
salmon. The simplest example of this is that every member of the Yakima basin population daily 
consumes basin water supply. Yet, with the exception of tribal communities, and some special 
districts that have been working with state and federal resource agencies to mitigate impacts to 
habitat conditions, most basin economic interests and the public and property owners are not 
familiar with the complex and varied life cycle and habitat needs of salmonids, or of the 
consequences to habitat functions and salmon populations from the daily pursuit of legitimate 
and customary human activities on the landscape. Recovery of salmon requires the nurturing of a 
broad understanding of these causes and effects. 

8.2 Stakeholder Concerns and Suggestions 
As part of the process of developing the Recovery Plan, approximately 25 meetings were held in 
March, April and early May 2005 between the staff of the Yakima Subbasin Planning Board 
(YSPB) and basin stakeholders (e.g., irrigation and other special services districts, city and 
county department staffs, state and federal agencies, non-profit organizations [e.g., Farm Bureau 
and Tapteal Greenway], and local city and county planners). A complete list is in Appendix C. 
Stakeholders were identified for this process as representatives of governments, agencies, 
organizations, and special districts that directly or indirectly impact salmon habitat in the normal 
course of their core mission or responsibilities. The purposes of the meetings were to: 

a)  Engage stakeholders in a dialogue to identify the existing programs and capabilities they 
currently apply that directly or indirectly impact or improve salmonid habitat, and to 
identify any constraints to their effective application of those programs. 

b)  Identify any additional opportunities and ideas stakeholders might have for conducting 
activities that improve salmon habitat, or mitigate impacts.  

c)  Identify opportunities for partnering or collaboration with other stakeholders that would 
assist their core mission as well as restore or mitigate impacts to salmonid habitat. 

d)  Identify constraints or complications to their permitting or core operational 
responsibilities that arise from the listing of steelhead and bull trout under ESA.  

e)  Identify any emergent threats they may see to both their core mission and operations, and 
consequently to their ability to continue doing the things they currently do that improve 
salmon habitat. 

Major conclusions that were drawn from these Policy Forum meetings that are relevant to the 
implementation of an effective Salmon Recovery Information and Outreach Program are: 

Water Purveyors - For entities engaged primarily as purveyors of water resources such as 
irrigation districts, current programs to improve water quality, improve fish passage, reduce fish 
strandings, and construct water conservation or infrastructure projects that would provide 



 155

additional instream flows will continue to proceed at a pace determined by funding and 
willingness or ability to change current operations. However, additional successes in water 
conservation actions would be hindered substantially by existing state law requiring 
relinquishment of conserved water. Threats identified by these stakeholders were global climate 
change altering the basin’s hydrograph; the potential application of federal Clean Water Act 
standards to waters within district conveyance infrastructures; and relinquishment of conserved 
water that results from conservation actions.  

Federal Agencies - Federal resource management agencies that included the Naches and Cle-
Elum Ranger districts on the Wenatchee National Forest identified a lack of funding to manage 
increasing recreational demands on the forested environment and riparian zones as a major 
concern. Increasing recreational use, decreased law enforcement resources, and reduced funding 
in all areas has contributed to greater resource impacts in dispersed camping areas, which are 
usually along streams and riparian zones. The Washington State Department of Natural 
Resources also identified the same concerns on State lands that are located in the Yakima 
Subbasin. 

Forest health is an issue identified by all resource management agencies as a major concern. The 
lack of funding for thinning and stocking level control has been identified as an immediate need 
to address forest health and fire hazard, but funds are limited.  

Large areas of private land in and adjacent to the Wenatchee National Forest have been acquired 
in recent land exchanges and many of these lands are in need of a resource inventory. Critical 
concerns in these areas include: high road density, a need for stocking level control, riparian 
zone management, and the normal problems associated with checkerboard ownership. Increasing 
residential development adjacent to and in and near forested areas has increased and has 
exacerbated the rural fire interface, as well as shoreline use and degradation, most natural 
resource managers expressed concern that education and information needs have increased 
significantly in these areas. 

In a meeting on February 28, 2005, with staff from the Bureau of Reclamation, and in a 
subsequent letter from them, existing projects that benefit fish were identified that would 
contribute to a salmon recovery plan. The Bureau of reclamation has for the last 20 years been 
improving fish passage and installing protective facilities in the Yakima Subbasin. They have a 
project list and inventory of pending and proposed projects that conserve fish resources in the 
Yakima Subbasin, and are actively balancing fish requirements and water production needs. The 
Bureau of Reclamation, as with all federal agencies interviewed, identified limited budgets and 
resources as a concern in assisting with salmon recovery planning efforts.  

State Resource Agencies - For entities such as WDFW, WDNR, WDOE that have dual roles for 
resources, i.e. permit review and issuance as well as on-the-ground management of public use 
activities, the agency imperative to permit and accommodate daily public use absorbs the bulk of 
these agencies’ resources. This leaves the ability to protect the resource through active 
management of use activities and enforcement of rules and standards in most cases under-funded 
and overwhelmed. The day-to-day demands also leave insufficient staff and funds to undertake 
long-term programs/projects that are necessary to restore damage to the resource and assure its 
sustainability. Resources and methods available for pursuing violations of law are constrained as 
well. These agencies also see the need to increase information and outreach programs in order to 
reduce degradation of the resources resulting from use impacts. Threats identified by these 
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entities were reduced staff resources in a time of increasing responsibilities from expanding 
public use; the disinclination of the legislature to fund large-scale and costly restorative actions 
that require assessment, planning, and phased project actions; and from the Naches District of the 
WDNR, the threat of a major burn-off of the upper watershed forests, which are in a very poor 
condition further exacerbated by the current drought. The forests have been identified in federal 
budgeting for thinning, but funds have not been contracted. 

Local Governments - For local governments (counties and cities) that are responsible by law for 
protecting critical resources functions through their planning and permitting responsibilities, 
there are ample tools in state and local planning law (Growth Management Act [GMA], 
Shorelines Management Act [SMA], State Environmental Policy Act [SEPA]) to regulate and 
protect salmon habitat from impacts related to new development, although some of these tools 
may have to be refined to reflect emerging science. However, too often process has become 
substance at the local level; what happens to resources at a project site may not mirror the 
provisions for resource protections that are in the administrative record for the project approval. 
Local planners at the stakeholder meetings generally agree that there are scant local resources or 
administrative procedures dedicated to monitoring, either during or after project construction, in 
order to assure compliance with resource protective provisions of a permit (e.g., performance 
standards, mitigations, use restrictions). Regarding ordinance violations that are not related to an 
approved project (i.e. unauthorized land use actions), unless a violation can be stopped before the 
damage to the resource is done, most local governments do not have the resources to pursue and 
remedy fait accompli violations of Critical Areas and Shorelines ordinances. Many violations are 
not responded to at all because local planning and code enforcement staff respond only to 
violations of ordinances that are reported by a third party. When a violation does go to legal 
action, local Prosecuting Attorney offices are less than enthusiastic in pursuit, and courts often 
rule against the local jurisdiction. In most local jurisdictions, ordinance violations resulting in 
degradation of critical areas functions are numerous across the landscape, with few or no 
enforcement actions being taken. Local planners’ experience is that, in large measure, this is 
because: 1) neither landowners who take such actions nor third party interests who might report 
such actions are aware of which habitat function/values are being degraded or that there are local 
ordinances that protect the resources from degradation; and 2) the lack of visible or notable 
enforcement of the regulations encourages others to take similar actions.  

Information from the stakeholder meetings indicated that at various geographic scales, there 
appears to be need and opportunity for education and outreach partnering, collaboration, 
coordinated project scoping and environmental review, permitting, cost sharing, etc. in order to 
improve the successful completion of existing programs and project actions that directly or 
indirectly protect and restore salmon. For example, currently there has been little or no 
collaboration on procedures between counties and cities for transferring Critical Areas and 
Shorelines ordinance regulatory standards and procedures, as well as Public Works O&M 
procedures on lands within UGAs, from county to city jurisdiction. Logically this should be a 
seamless transference in order to assure the continuity of substantive protections for the resource, 
as well as to avoid changing the rules of the game for property owners. Another example is a 
circumstance where multiple projects, including priority salmon recovery actions, are 
independently programmed and sponsored by different entities and jurisdictions, perhaps to 
occur over multiple years within a discrete reach of river supporting numerous life cycles with 
diverse habitats. What is needed in this circumstance is a joint agency structure for information 
sharing and a collaborative environmental planning and review process that would enable 
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multiple projects within a reach of river to be combined early-on for environmental review in 
order to avoid unintended impacts to the various agencies’ project purposes and policy 
objectives, and to benefit salmon recovery. Still another example of a need for information 
sharing and collaboration is assuring consistency between upstream and downstream 
jurisdictions regarding Flood Hazard Management Plans and Critical Areas Ordinances policy 
and provisions so that property is protected from flood damage, and aquatic habitat functions are 
protected for the recovery of salmon. 

8.3 Goal and Principles 
In addition to the overall guiding principles for the recovery plan as described in Section 1.2, the 
guiding principals for the Information and Outreach Element of the plan are: 

1)  Recognize that the future context of the Yakima Basin is one of continued vigorous 
population and economic growth and that, within this context, for salmon recovery to be 
successful, it must be a joint-communities’ effort. 

2)  Avoid to the extent possible significant use of regulation as means to salmon recovery, 
rely instead on transparency of process, inclusiveness, information, outreach to property 
owners and interests, assistance, and collaboration beginning at the local level. 

3)  Emphasize more effective and collaborative use of currently available authorities, tools 
and capabilities of various stakeholders and interests, rather than preparing and creating 
new ones. 

4)  Apply 1, 2, and 3 above to construct alliances and coherent procedures and organizational 
structures to implement salmon recovery within the identified future context of the 
Yakima Basin.  

8.4 The Current and Future Context of Yakima Basin Salmon 
Recovery   

8.4.1 Human communities in the Yakima Subbasin:  surviving as part of the 
subbasin’s transformed ecosystem 

Post-1850s human development within the Yakima basin evolved in the same pattern and 
sequence repeated in hundreds of river basins across the continent during the westward 
expansion of euro-americans. Development first occurred largely on and along the Yakima River 
and its tributaries. The raw materials for early economic development were water, timber, fish, 
grasslands and large mammals. Key biota (e.g., grizzly, wolves, beaver, salmon, Ponderosa pine, 
cottonwood), the basin’s water supply, and the near-shore environments (e.g., channel migration 
zone, floodplains) were consumed, eradicated, or increasingly transformed into the service of 
human enterprise. Today, throughout much of the basin the waters and near-shore environments 
of the river provide the sustenance, commodity production, habitation, recreation, enterprise, 
travel and transport that support the varied local customs, cultures, and economies of Yakima 
basin communities. 

All communities in the basin desire continued growth and prosperity in the face of significant 
challenges. The water resources of the basin have been over committed relative to current 
demands, and are a limiting factor for additional economic growth; the basin’s commodity 
products are sold in global markets where foreign competition is increasingly vigorous; the NW 
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regional climate appears in flux as a part of global atmospheric changes, with the Yakima valley 
experiencing increased frequency of drought; and major changes in state and federal budgets 
have reduced the amount of funding coming into communities to support local programs.  

8.4.2 Salmonid Populations In The Yakima Basin:  Surviving As a Part of the 
Basin’s Transformed Ecosystem 

The same waters and near-shore environments of the Yakima subbasin that have enabled the 
development of local human communities have also been for thousands of years the spawning 
and rearing habitats of salmonid. During the geologic processes of the subbasin’s formation each 
of these populations evolved life history “stages” (e.g., egg, fry, smolt, returning spawner, 
spawner) that are adapted to spatial and temporal conditions (e.g., water quality, temperature, 
depth, and flow rates; gravel size; fish passage and connectivity routes; floodplain side channels, 
upwelling and hyphoriec activity; food base, indigenous predators). These conditions provide the 
essential habitat required for the completion of each life cycle. For any one of these stages in a 
population’s life history (e.g., egg), if the necessary habitat conditions do not occur, or occur 
marginally or too infrequently, the result is less reproduction for that population in that year; if 
this lowered reproduction level becomes the normal rather than the infrequent annual occurrence, 
the population declines and eventually becomes extinct. 

In major portions of the transformed Yakima subbasin of today, the spatial and temporal 
conditions essential to the survival of salmonid populations no longer occur at all, occur only as 
disconnected remnants, or have been modified (e.g., time of year and duration). Salmonid 
species that have been extirpated from the basin because they have not been able to survive the 
habitat transformations are sockeye (from blocked passage to natal glacial lakes) and summer 
chinook (from poor flow-water quality-temperature.)  All other anadromous species (spring 
chinook, fall chinook, steelhead, lamprey, and coho (previously extirpated but now 
reintroduced), are at less than 10% of estimated historic levels. The four populations of Middle 
Columbia River steelhead that inhabit the basin have current populations levels that are only 3% 
of estimated historic levels. 

Within portions of the basin today, habitat conditions necessary to complete life history cycles 
for remaining populations still do occur, but for most of the remaining anadromous species the 
occurrences are reduced in quality, quantity and extent of range compared to what occurred 
historically and to what are needed for recovery. For the most part, the best remaining habitat 
conditions occur in areas of the basin where development pressure has been lower or absent. 
These areas are under increasing pressure as human occupation, recreational activities and 
enterprise increase or expand outwardly into the remaining less developed portions of the basin.  

8.4.3 The impacts of future population growth on essential salmon habitat 
The development pressures on habitat essential to the survival of salmon within the Yakima 
subbasin will not cease. In fact, because the pressures are a function of population and economic 
growth, they are interminable and not yet fully realized. Population growth in the Yakima basin 
exceeded 25% in the previous decade. Current basin population is approximately 424,000 and 
projected to grow by 45% to year 2020. A review of the Comprehensive Plan Land Use maps of 
communities within the basin clearly indicate that whether urban or rural, the bulk of land use 
and development for future population growth will occur close along the Yakima River main-
stem and major tributary corridors where there is water, an existing core of rail and road 
transportation infrastructure, major concentrations of urban services, and high value shoreline 
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property. Additionally, large numbers of eastern Washington residents recreate along the basin 
waterways. Population growth will increase camping, hiking, fishing and ORV activities, 
especially on the publicly owned lands of the upper watersheds where the ability of government 
agencies to protect aquatic and near-shore environments from degradation by overuse and 
destructive unauthorized activities is increasingly outpaced by the growth in use of these areas. 

8.4.4 Local implementation of the Growth Management Act (GMA) relative to 
salmon recovery 

Protection and recovery of salmon habitat must occur under local application of the requirements 
of the Washington State Growth Management Act (GMA), which seeks to manage, not limit 
growth. GMA requires the integration of population projections, land use, zoning, and capital 
facilities planning/funding, sustainable production from natural resource lands (mineral, 
agriculture, forestry), and protection of critical environmental areas. Through the implementation 
of these requirements, GMA comprehensive plans have become effective tools to not only 
manage, but to facilitate growth. 

To protect agricultural lands and rural communities, and to enable the management of growth, 
GMA requires that an urban growth area (UGA) be adopted by a county for each city. Lands 
outside UGAs cannot be annexed by a city, or served with municipal infrastructure (with very 
few exceptions). Within UGAs, development interests, utilities, special districts and public 
works departments can target, plan for, and capitalize new development. Within its UGA a City 
has a clear public mandate and economic imperative to realize “build-out” of its comprehensive 
plan land use designations. UGAs can be expanded periodically (5-10 years) to accommodate 
new growth projections from the state Office of Financial Management (OFM). 

Generally, a particular characteristic of contemporary growth in the western USA, and in eastern 
Washington especially is that its primary focus is not to renew and redevelop the inner city, but 
rather to develop raw land outward from existing city limits. Where history has placed the 
basin’s major urban centers along a waterway, this growth pattern affects aquatic resources and 
salmonid habitat in two major ways. First it neglects or defers the upgrade of older less than 
“state of the art” infrastructure that was not built to avoid or mitigate impacts (e.g., storm water 
drainage, inappropriate land uses, soil and water contamination); and second, the expansion of 
urban development outward from existing city limits enlarges the overall area of urban impacts 
to water quality and near-shore environments. For the period wherein UGAs are considered by 
local governments and development interests as forever expandable, i.e., the “next frontier” for 
development, “growth” and “UGAs” will be synonymous, with additional pressures on, and 
impacts to aquatic resources. 

8.4.5 Seeking balance: GMA encourages exploitation of natural resources, 
growing economies in rural areas, and protection of salmon habitat and 
salmon  

Where GMA attempts to discourage the urban sprawl of cities by confining urbanization to 
within UGAs, it also encourages natural resources development (agriculture, mining forestry), 
and agri-tourism, resort destinations, and low-density rural residential growth in the rural areas 
lying outside of UGAs. These are all development activities that are more inclined to locate on 
nearshore environments within the basin, and even in remote untouched near-shore 
environments. Basin-wide, a long history of unrestricted shoreline grazing and the increasing 
incidence of shoreline residential and leisure home development, with its attendant increased 
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intensity of use in near-shore areas are major contributors to declining riparian, floodplain, side 
channel functions and physical processes. The typical action on both urban and residential 
shoreline lots is to eliminate the natural shoreline vegetation and replace it with urban 
landscaping. In rural areas where parcels are large enough to support livestock, but not large 
enough for the livestock to roam and find off-water comfort (water and shade), unrestricted 
livestock foraging and use of the shoreline denudes and destabilizes the bank and increases 
nutrient loading.   

To mitigate the negative impacts on the physical and biological environments and environmental 
processes, GMA requires that cities and counties adopt “Critical Areas Ordinances (RCW 
36.70A.060). Under this provision, communities are required to designate and then by regulation 
protect the natural physical and biological functions and processes of the environment. RCW 
36.70A.172 also requires cities and counties to include “best available science” in developing 
policies and development regulations to protect functions and values of critical areas from the 
impacts of development, and to give special consideration to conservation and protection 
measures necessary to preserve or enhance anadromous fisheries. RCW 36.70A.480 requires that 
the goals and policies of a local Shoreline Plan be incorporated into the local GMA 
Comprehensive Plan. The discussion under Local Governments in Section 8.2, describes the 
current effectiveness of these GMA provisions relative to the protection of habitat functions 
essential to salmonids. Even if the application of local ordinance standards were effective overall 
on an individual project permit level, the cumulative impacts of thousands of actions basin-wide 
that do not require local permit review are not addressed.  

8.5 Actions for the Yakima Subbasin Information and Outreach 
Element 

1.  Coordinate educational activities across the basin, with BOR, Conservation Districts, WDFW, 
USFS, local school districts and governments to address known impacts related to the 
information needs of the public, decision makers, agencies or local districts. 

2.  Local Government 

A.  Informational letter, or brochure with an introductory letter to all shoreline property 
owners from each City Council or Board of County Commissioners. The letter or 
brochure would provide information, for example:  explaining the biological, physical 
and habitat functions and values of the immediate natural shoreline and the value of those 
functions rewater supply, water quality, shoreline stability, flood protection, fisheries 
habitat etc., and list those functions. The letter should inform owners that the natural 
condition of the shoreline is a State interest and the county/city have policy and code 
required by the state legislature that regulate actions along the shoreline in order to 
protect those functions. Note also that if a property owner is losing shoreline to erosion, 
the county and city may be able to help with actions to prevent further loss; that the 
property owners wishing to re-establish natural shoreline vegetation can contact the City 
or County Planning department, or the area River Steward; note that combined the state, 
and the federal government (including BPA) are spending millions of dollars per year in 
the Yakima subbasin to recover a salmon fishery for the benefit of all basin interests, and 
that this expenditure is wasted if actions by individual land owners continue to result in 
degradation of shoreline processes and functions.  
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B.  Local Website:  Each county could establish a website or link on its existing website that 
could be a data and educational resource for local shoreline and fisheries processes, 
issues, plans etc., with the cities within the county contributing the material from their 
jurisdictions, and the Greenways represented also. The website could explain the local 
regulatory environment and facilitate contact with knowledgeable person in the 
community on riverine shoreline issues; and could be interactive by allowing people with 
this interest to communicate on the site. An alternative to this would be to fund the 
Greenways to provide the website. Tapteal Greenway, for instance, does have its own 
website. 

C.  Stream Steward for each Watershed Resource Inventory Area (WRIA) or each County 
within a basin:  Possible roles of the steward are:  

• provide permit/Critical Areas Ordinances (CAO) bio/tech assistance to local 
governments (i.e., within a county) in project planning/reviews that involve shoreline 
habitat issues and application of Best Available Science vis-à-vis CAOs;  

• cultivate an assistance/information relationship with shoreline property owners 
interested in preserving natural habitat conditions or that have shoreline issues 
(erosion or bank protection); 

• be liaison between those persons and the local planning permitting/planning offices;  

• be a very local representative and liaison with the Lead Entity/WDFW representative 
for Salmon Recovery Funding Board restoration applications;  

• work with and be a resource for local non-profits (e.g., greenways, land trusts);  

• be a classroom resource for elementary school teachers building shoreline/fishery 
issues into curriculum.  

The Steward function should be funded jointly by county, cities within a county, state and 
federal agencies. 

D.  Poster information - Local planning and building departments should display 
fisheries/resources information at the counter, along with the other information that is 
displayed.  

E.  Education and assistance for xeriscaping 

F.  Each local jurisdiction could review its local subdivision ordinances to see if they 
encourage creative site planning e.g., on floodplains, consider mechanisms such as 
density bonuses, transfer of density rights (TDRs), specific plans, binding site plans, tax 
incentives etc. 

G.  Each local jurisdiction could review its Critical Areas, SEPA, Shorelines and Flood 
Hazard Management ordinances to see if, relative to salmon recovery, they are consistent, 
logical, mutually enforcing, not redundant, use best available science and work with 
adjacent jurisdictions to assure that ordinances do not conflict.  

H.  County and cities within a county could seek funding for resources to monitor 
construction and post-construction adherence to and efficacy of development permit 
conditions imposed to protect habitat functions essential to salmon recovery. 
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Other education programs:  

3.  North Yakima Conservation Dist. 

A.  Natural resource education program with ESD 

4.  Forest Service – Naches Ranger District 

A.  Education with prescribed burning 

B.  Education for forest and watershed health 

C.  River Ranger Education “Respect the River” program 

D.  Bull Trout education for dispersed recreational users 

5.  Forest Service – Cle Elum Ranger District 

A.  Education for miners    

4.  Audubon 

A.  Citizen knowledge of growth management processes and impacts 

6.  Washington Department of Fish and Wildlife 

A.  Citizen education/information relating to enforcement of blockages   

7.  Washington State Department of Ecology  

A.  Education of landowners related to water banks and trust systems 
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9  Plan Implementation 
9.1 Uncertainties 9.3 Implementation Schedule 

9.2 Monitoring and Adaptive Management 9.4 Funding Strategy 

Implementation of the Yakima Subbasin Salmon Recovery Plan involves addressing data gaps 
through research, monitoring, and evaluation; establishing schedules; engaging stakeholders, the 
public, and landowners; identifying responsibilities; securing funding; and implementing priority 
actions. Many of these elements are described in this section.  

9.1  Uncertainties 
There are currently several major “unknowns” or “uncertainties” regarding implementation of 
this plan, including policy, legislation, and science. This section describes information/data gaps 
and discusses ways to address them. 

9.1.1  Policy and Legislative Uncertainties 

There is some uncertainty associated with long-term funding and authorization of actions 
identified in this plan. Funds from the SRFB and BPA are insufficient for the many of the large-
scale actions included in this plan. Funds from other sources will be required if priority actions 
identified in Yakima Subbasin Salmon Recovery Plan are to be implemented. Other potential 
funding sources include: Washington State Legislature, appropriations from the US Congress, 
local government (e.g., in-kind match), special improvement districts, nongovernmental 
conservation organizations and trusts, and private industry.  

The application procedures for funding under BPA’s Fish and Wildlife Program and the SRFB 
are complex and lengthy. The procedures are completely different and there is no reciprocity 
between them. It is recommended that BPA, the Interagency Committee for Outdoor Recreation 
(IAC), and SRFB standardize or coordinate their application processes so that funding of 
recovery actions for steelhead and bull trout can be streamlined to the extent possible. 

Finally, assurances are needed that good-faith recovery efforts based on best scientific 
information available will absolve the responsible entities of culpability in regard to adverse 
affects on listed species. In other words, if an entity has corrected problems (threats) that have 
been identified as detrimental to salmonids, there must be a point at which they are no longer 
responsible for salmonid population problems. A legally binding definition of discharge of 
responsibility for impacts to steelhead and bull trout populations, based upon the performance of 
actions that increase productivity, would be a factor in increasing voluntary participation in 
recovery planning considerably. 

9.1.2  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 
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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.21 

As described in Section 3.12 and throughout Section 5, unknown aspects of environmental 
conditions vital to salmonid survival are termed “critical uncertainties.” In this plan, critical 
uncertainties 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 this plan 
to benefit listed fish species in the Yakima subbasin be reviewed by fish ecologists, geologists, 
hydrologists, and other experts familiar with the recovery region. 

There are at present numerous uncertainties within the science regarding the relation of rainbow 
trout to steelhead anadromy in the upper Yakima. This means that until these uncertainties are 
resolved with more research, upper Yakima goals for steelhead will be uncertain. 

Out-of-Basin Uncertainties  
There are numerous out-of- basin uncertainties. The geographic area of the Mid-Columbia 
steelhead ESU encompasses a large part of north-central Oregon and a large part of south-central 
Washington draining into the Columbia River, including the Yakima River subbasin. Within the 
Mid-Columbia steelhead ESU there are nineteen distinct populations of steelhead. The Yakima 
Subbasin contains only twenty percent of the acreage and four of the nineteen steelhead 
populations that are within the Mid-Columbia ESU. It contains 14 populations of bull-trout that 
are part of the ESA listing for Columbia Basin bull trout and for which incomplete data exists 
relative to abundance, spatial distribution, range and productivity goals. This context is 
significant in terms of uncertainties: 

• Under the ESA successful recovery of steelhead 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. This means that local communities in different 
watersheds/basins across local and state boundaries are dependent upon each other for 
successful de-listing of these species; 

• Of the seven necessary components (shown on Figure 9.1) of an ESA recovery plan for 
the Mid-Columbia ESU, only three are the responsibility of, and within the ability of the 
YSPB to provide. The other components (e.g., hydropower operations, harvest, 
hatcheries, macro-economics, estuarine conditions), though significant to impacts on 
overall Mid-Columbia steelhead mortality, involve factors that are outside of and cannot 
be directly affected by actions taken within the Yakima Subbasin. This means there must 
be monitoring to measure the increases/decreases in productivity of the target populations 
within the subbasin, before they migrate out of the subbasin. This monitoring must be 

                                                 
21 It is important to distinguish between monitoring and research. In simple terms, monitoring measures 
change, while research identifies the causes (mechanisms) of the change. In some cases, both monitoring 
and research have very similar statistical and sampling designs, differing only in their objectives. 
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recognized as the means to measure the success of Mid-Columbia steelhead recovery 
actions within the Yakima Subbasin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9.1.  Elements shown with an asterisk are contained within this draft of the Recovery 
Plan, other elements are prepared by other agencies. 

9.2  Monitoring and Adaptive Management 
This plan includes critical research, monitoring, and evaluation (RME) to assess the possibility 
that onsite and offsite actions will have the predicted results. Currently, the Governor’s 
Monitoring Forum is in the process of development of standards and protocols that should be 
used to monitor progress of recovery plans, this information will be available in the early portion 
of 2006 and will form the basis for design of a monitoring program. 

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 of listed fish species as predicted by the 
plan. 
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A final area of evaluation addresses conditions outside the Yakima subbasin. Out-of -basin 
factors will have a significant effect on the success of recovery of steelhead within the Yakima 
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. Described below is a general framework for monitoring within the Yakima 
subbasin. This section builds on the monitoring needs identified in Section 7. 

9.2.1  Implementation Monitoring 

Recovery actions implemented within the Yakima 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. 

9.2.2  Status/Trend Monitoring    

The local implementing body for this plan will develop a program to monitor the status and trend 
of steelhead and bull trout and their habitats throughout the Yakima subbasin.  This program will 
utilize guidelines (where appropriate for the Yakima Basin) developed in the Pacific Northwest 
Aquatic Monitoring Partnership (PNAMP), the Bull Trout Recovery Monitoring and Evaluation 
Program being developed by the Recovery Monitoring and Evaluation Technical Group 
(RMEG), the Collaborative, and the Systemwide Monitoring and Evaluation Project (CSMEP)    

9.2.3  Effectiveness Monitoring 

Not all recovery actions recommended in this 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. Here, “type” refers to kinds or classes of actions described in the 
Action Agencies Research, Monitoring, and Evaluation Program. 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. Supplementation actions will continue to be monitored according to the Yakima 
Klickitat Fisheries Project (YKFP). It is critically important to coordinate these effectiveness 
monitoring programs with status/trend monitoring and effectiveness monitoring within the Hydro 
sector. 
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9.2.4  Research 

As noted in Section 6, unknown aspects of environmental conditions vital to salmonid survival 
are termed “critical uncertainties.” In this plan, critical uncertainties are a major focus of 
research. 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 Yakima subbasin. Research actions address both in-basin and out-of-basin 
factors and are not all inclusive.  

Out-of-Basin 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. 

In-Basin Research Needs 

• Implement selected restoration projects as experiments. 

• Increase genetic research to identify genotypic variations in habitat use. 

• Increase understanding of linkages between physical and biological processes so managers 
can predict changes in survival and productivity in response to selected recovery actions. 

• Examine water balance and surface/groundwater relations. 

• Test assumptions and sensitivity of EDT model runs. 

• Determine relative performance (survival and productivity) and reproductive success of 
naturally produced steelhead in the wild.  

• Assess if population management programs (spring chinook, coho, steelhead kelt 
reconditioning) increase the incidence of disease and/or predation on naturally produced fish.  

• Assess population structure and productivity of bull trout in the Yakima subbasin. 
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• Assess the presence of bull trout in the Upper Yakima Mainstem and Cle Elum drainage. 

• Examine migratory characteristics and reproductive success of bull trout. 

• Determine the effects of exotic species on recovery of steelhead and bull trout and of the 
feasibility to eradicate or control numbers of exotic species. 

• Determine the effects of brook trout and bull trout interactions (competition, predation, and 
hybridization). 

• Evaluate the interactions of bull trout with spring Chinook and steelhead. 

• Evaluate increased predation risks from native and non-native fish and birds.  ? 

• Evaluate Rainbow/steelhead interaction and determine a healthy ratio between the resident 
and anadromous forms. 

• Assess eutrophication and aquatic vegetation impacts and determine ecologically sound 
solutions to address the problems. 

• Identify what is natural water temperature in the lower river and whether fish can survive 
with higher average main-stem temperatures if  in-stream diversity  and side 
channel/floodplain habitats are present and diverse so as to provide refugia.  

9.2.5  Data Management 

The primary database will be held at the Yakima Klickitat Fisheries Project to provide easy 
comparison with existing large datasets within the Basin. Storage of new monitoring information 
and access to existing information will be under contract with the local implementation body of 
this plan. 

9.2.6  Adaptive Management 

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.” 

This 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. 

3. Policy/Decision-Making Evaluation—An evaluation of available information by 
decision-makers, who determine what alternatives and management actions are needed 
when “triggers” are reached. 
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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 Yakima subbasin can be put into effect, 
threshold values for performance standards must be developed for each objective included in this 
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. 

9.2.7  Check-In Schedule 

The Yakima Subbasin Fish and Wildlife Planning Board with NOAA Fisheries and the USFWS 
will conduct mid-point evaluations, or “check-ins” in years 1, 3, 5, 8, 12, and every fourth year 
thereafter, following implementation. The first Check-In Report, submitted one year after the 
Board begins plan implementation, will primarily address progress made towards developing 
priorities, updating and maintaining a basin wide project inventory, obtaining funding, support 
implementing priority project that are funded, initiating RM&E coordination, , and other 
programmatic issues. To the extent possible, it will also provide updates to adult fish returns 
(spawners), abundance and abundance trends, and juvenile fish survival. Later reports will detail 
research and monitoring results. If necessary, these results will be used to “adaptively” modify 
the recovery plan. 

It is important that the public and the agencies have confidence in the recommended recovery 
actions and in the science that supports the actions. Accordingly, the Yakima Subbasin Fish and 
Wildlife Planning Board will obtain independent scientific review of its 3-, 5-, 8-, and 12-year 
evaluation reports. Beyond the 12-year check-in, independent scientific review will be under the 
discretion of the Board. 

9.2.8  Consistency with Other Monitoring Programs 

An important aspect of this recovery plan is that it uses existing monitoring programs to evaluate 
the status/trend and effectiveness of recovery actions within the Yakima subbasin. Specifically, 
this plan incorporates strategies, indicators, and protocols described in the YKFP, the Upper 
Columbia Monitoring Strategy, the Comprehensive Statewide Monitoring Strategy, and CSMEP. 
Actions implemented in areas downstream from the Yakima subbasin should be addressed within 
a monitoring program specific to meeting defined recovery goals. 

The development of other regional monitoring programs may result in modifications to the 
monitoring programs used in the Yakima subbasin. These other programs, in various states of 
development, include the Bull Trout Recovery Monitoring and Evaluation Program being 
developed by the RMEG, CSMEP, and 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 Yakima subbasin. The intent is to make monitoring and evaluation 
programs in the Yakima subbasin consistent with programs throughout the Columbia Basin and 
Pacific Northwest. 
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9.2.9  Coordination 

Many entities have been or will be implementing recovery actions within and downstream from 
the Yakima subbasin. Current monitoring programs include: 

• Yakima Klickitat Fisheries Project, 

• Yakama Nation Monitoring 

• Action Agencies/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, and 

• WDFW and Department of Ecology monitoring programs. 

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

Currently, research and monitoring is not fully coordinated in the Yakima subbasin. This results 
in some inefficiencies, duplication of effort, missed opportunities, and a lack of standardization. 
This plan intends to resolve these problems by recommending the creation and long-term 
funding of a Yakima Basin Monitoring Coordination Group. This group would coordinate and 
standardize research and monitoring associated with recovery plan implementation and adaptive 
management in the Yakima subbasin. This group would ensure greater consistency among 
research and monitoring programs and would provide greater accountability. 

9.3  Implementation Schedule 
Because the factors that limit steelhead and bull trout in the Yakima subbasin have long been 
recognized, several entities and programs have been developed to implement actions that reduce 
or eliminate threats and limiting factors. Existing entities include, but are not limited to, the 
Yakima Klickitat Fisheries Project, the Yakima Tributaries and Habitat Program, the Yakima 
Basin Salmon Recovery Board, the Yakima Subbasin Fish and Wildlife Planning Board, the 
draft Yakima Watershed Management Plan, the Mid-Columbia Regional Fisheries Enhancement 
Group, the Systems Operation Advisory Committee, YRBWEP, and the Yakima Basin Joint 
Board. Current studies that will contribute to a better understanding of the subbasin and habitat 
conditions include, but are not limited to, the Bureau of Reclamation Storage Study, the 
Ahtanum Watershed Restoration Study, and several Total Maximum Daily Load studies being 
conducted by the Department of Ecology. 

This plan will use Federal, State, tribal, and local government programs to implement recovery 
actions within the Yakima subbasin. This plan will rely on the Board to coordinate basin 
recovery efforts and on entities that have existing funding sources, a history of successfully 
implementing management actions, and are composed of, or advised by, inter-jurisdictional or 
interagency bodies. Existing entities provide a valuable resource and have the infrastructure for 
implementing recovery actions. Many of these entities are currently implementing projects and 
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have strategic plans of their own for sequencing and prioritizing recovery projects. These entities 
should continue with their programs and, if necessary, update them to conform to this recovery 
plan. The YSPB supports these programs and has provided the following guidance for planning 
implementation including: implantation structure, methods to sequence actions (general and 
specific projects), project execution, and early actions to implement (18 to 24 months). 

9.3.1  Implementation Structure 

The YSPB was established to develop Subbasin and Salmon Recovery plans. This Board has 
recognized that it is not structured nor has the capacity in its current form to implement all of the 
components of these plans. The YBSRB (LE Board) is structured to evaluate proposed projects 
and make recommendations to the SRFB to fund proposed projects that are priority actions and 
to conduct general monitoring needs. It is not structured nor has the capacity to conduct large 
scope planning or implement very large (multi million dollar) projects, basin coordination of 
research, monitoring, and evaluation efforts, or to update Subbasin and Salmon Recovery Plans 
as needed. Therefore, it is the intent of the YSPB with the cooperation of the YBSRB to develop 
an organization that has the capacity to do the work of both boards and take on broader needs for 
fish and wildlife planning and implementation. 

Members of both boards are working together to form an organization that can: 

1) Continue to refine existing fish and wildlife plans 

2) Conduct future planning efforts 

3) Implement the Subbasin and Salmon Recovery plans 

4) Implement fish and wildlife planning efforts developed by this new board 

5) Help coordinate basin research, monitoring, and evaluation efforts 

6) Conduct outreach and education programs   
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Yakima Basin Fish & Wildlife Recovery Board 

 
Figure 9.2 Proposed Local Implementation Body Structure and Function 

 

The YSPB, through the Subbasin and Salmon Recovery Plan, and the YBSRB, through project 
development, ranking, and funding recommendations, promote only voluntary actions. Both 
Boards have no regulatory responsibilities. These responsibilities fall upon local, state, and 
federal governments. Therefore, both Boards are supporting the formation of the local 
implementation body to implement only voluntary actions.   

9.3.2  Sequence of Actions 

Because limited resources do not allow all actions to be implemented immediately, it is 
important to sequence actions according to their importance to recovery. Therefore, it is 
important to sequence or prioritize actions within and between different spatial scales. Because 
of a lack of information, many details of the schedule remain undefined. For example, 
information is lacking on identification of response triggers, identification of milestones, and 
designation of management responses to triggering events. Nevertheless, general features of the 
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implementation schedule can be described including the approach to prioritization of actions. In 
this section, the plan identifies a framework for sequencing general recovery actions, presents a 
process for ranking specific projects, and identifies priority projects and actions for 
implementation in the next 18 to 24 months.  

Model for Categorizing Actions 
The framework categorizes projects or actions based on multiple objectives (e.g. higher 
biological benefits) and characteristics. It also establishes a general model for categorizing 
actions that will lead to recovery of steelhead and bull trout in the Yakima subbasin. The 
approach is based on biological benefits, expected cost benefit return, project feasibility, and 
consistency with the Board’s vision statement (This framework is intended as a guide and is not 
intended to exclude any projects listed in Section 5 from implementation). The framework may 
evolve as new information from RME becomes available. 
 
General project sequencing is organized into five general “tiers” of priority: 
 

Tiers For Project 
Priority 

Biological Benefit Cost/Benefit Ratio Feasibility Consistent with 
Board Vision 

Tier I Higher Higher Higher Yes 

Tier II Higher Higher Lower Yes 

Tier III Higher Lower Lower Yes 

Tier IV Lower Lower Higher Yes 

Tier V Lower Lower Lower Yes 

 

The process for sequencing actions includes: 

1. Assigning a qualitative ranking of the biological benefits to each strategy. This ranking is 
based on how well each project addresses the VSP parameters. Professional judgment with 
EDT analysis may be used to estimate expected benefit in the future. 

2. Rate projects based on cost to expected benefit. Various methods can be used to estimate 
cost, but initially it can be quantitative estimate. A standard method of assessing project 
costs will need to be developed.  

3. Rate the feasibility of each project. Criteria used to rate feasibility will range from 
professional and stakeholder input to an in-depth feasibility study. A standard method of 
assessing feasibility will need to be developed. Criteria needed to describe feasibility 
should include at least: time to implement; constructability; acceptance by local 
governments; and acceptance by local stakeholders. 

4. Projects must not be inconsistent with the Board’s vision.see section 1.2). 
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Those projects that provide higher biological benefit, relatively high benefit to cost ratio, and 
rank relatively high on feasibility while being consistent with the Board’s vision will appear as 
Tier I projects. In contrast, Tier V projects would be those with the lowest biological benefits to 
cost ratio and questionable feasibility. Projects in this tier should be implemented only if there 
are no projects within other tiers. 

Specific Project Ranking 
Project evaluation and ranking will utilize the existing YBSRB (Yakima LE) ranking process.  
This process includes evaluations by a Technical Advisory Group (TAG) to consider technical 
aspects of a project and evaluations by a Citizen Committee (CC) that will consider community 
values associated with proposed projects. 

All proposals will be reviewed to determine if: (1) they will benefit a priority area (based on 
priority maps developed with EDT analysis and/or on evaluation and consensus of the TAG that 
the project site is a high priority), and (2) it is has been identified as a priority action (based on 
actions identified in this Salmon Recovery Plan, the Subbasin Plan, or by the TAG). Upon 
meeting these two criteria it will be considered a high priority action and will be evaluated based 
on accepted biological and community criteria outlined below. 

The TAG will evaluate proposals using several tools and considerations including: 

• The LE’s Salmon Recovery Model (SARM). The SARM evaluates each project based on 
biological functionality provided. In brief, evaluations of projects proposed within specific 
reaches within the Yakima basin using this SARM involve an interpretation of how 
effectively projects address factors limiting habitat function, and the anticipated fish 
population responses after implementation.   

• Other evaluation and supporting products (e.g. this Salmon Recovery Plan, Subbasin Plan, 
EDT, LFA, Watershed Plan, Reaches Study, etc.). 

• “Value added” project components (e.g. synergies with other preservation or restoration 
projects, certainty of success, etc.). 

• Professional expertise and understanding of the basin and fish needs. 

Based on this evaluation the project will be placed in one of two categories: 1) high priority to 
fund, or 2) do not fund at this time based on incomplete information or project success is 
uncertain based on available information. The TAG will document its review and report results 
to the CC for final ranking. 

• Upon completion of the TAG’s review and scoring, the Lead Entity’s CC will review and 
rank the projects. The CC considers the TAG’s scoring and supporting comments for 
each project in conjunction with community value considerations to develop a ranked 
project list.  Community values to be considered include: cultural, social, economic, 
efficient & effective resource use, and community & partnership support.  

 9.3.3  Project Execution 

While the Recovery Plan itself is science-based, the ability to implement projects is dependent 
upon an environment of trust and responsibility. Establishing and maintaining this environment 
where success is possible is one of the primary roles of the implementing agency. Current 
methods of project funding do not recognize the need for maintaining and expanding public trust 
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and local responsibility. In implementation of plan actions, the implementing agency may 
suggest changes to project proposals to increase public access to data, decision-making processes 
during project implementation, and reporting of success or failure in order to foster public trust 
and local responsibility for action implementation. In addition, the board may seek funding for 
actions, such as support for the board itself, which have the sole purpose of increasing public 
understanding and trust in the process of plan implementation, update and revision, and 
interaction with other entities outside of the basin. 

9.3.4  Actions to implement in the next 18-24 months  

Board Support: 

 Develop final MOAs and bylaws, legally institute the combined Regional Recovery 
Board and Lead Enity elements of the Salmon Recovery Act for the Yakima Subbasin. 

 Contract with SRFB and others to implement recovery plan objectives. 
 Hire staff, secure offices space, and fiscal agent. 

Planning Process: 

 Work with BPA on implementation of recommendations (non-project) in Subbasin Plan 
 Track, monitor, revise Salmon Recovery Plan review process at federal level.  
 Participate in development of ESU-level recovery plans. 

Monitoring: 

 Work with YKFP on Steelhead Master Program and associated monitoring objectives, 
needs and protocols (new program) 

 Develop monitoring oversight group, prepare “monitoring report synopsis” (strong 
baseline summarizing existing data) to measure against in the future. 

 Work with Interior Columbia Basin Technical Recovery Team on monitoring protocols 
and metrics for measuring progress towards VSP goals. 

Education and Public Outreach: 

 Summarize existing education programs and materials in the basin. 
 Re-form education and public involvement committee. 
 Develop and implement education plan to target audiences (school system, permit 

applicants, decision-makers, etc). 
 Maintain/improve access to, and transparency of, all Board processes and programs 

including regular meetings, special workshops or hearings, products developed by the 
Board or other that effect the Board or its mission, monitoring data and summaries, etc. 

 Prepare and distribute newsletters and other regular updates on the Board’s activities. 
 Meet with stakeholder groups being affected by or having a general interest in salmon 

recovery and restoration efforts.  
 Develop a web page that provides the history of salmon recovery efforts in the basin, a 

calendar of board and committee meeting times, access to educational materials, access to 
planning and implementation documents, and access to current research and evaluation 
documents and studies.  

 Develop tools such as display boards and PowerPoint presentations that staff can use at 
public gatherings such as county fairs or stakeholder group meetings, e.g., the cattleman’s 
association, to explain activities and opportunities.   
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 Work with county conservation districts, federal and state resource agencies, water 
purveyors, school districts and others to identify opportunities to leverage resources in a 
way that brings educational materials and learning opportunities directly to classrooms, 
landowners, recreators and other target audiences.  

Project Development and Action Implementation: 

Actions under this category are largely programmatic in nature over the next 18 months, the local 
implementing body will undertake actions in the areas of flow, passage, habitat restoration, and 
ecosystem restoration. 

9.3.5  Assurances of Implementation 

The various levels of governments, the Yakama Nation, non-governmental entities, and citizens 
have made commitments through participation in on-going and developing processes and 
participating in actions (projects) throughout the Yakima subbasin. In particular, the Yakima 
Subbasin Fish and Wildlife Planning Board has expended considerable political capital in 
developing this recovery plan by addressing difficult and sensitive issues. The fact that many 
entities have existing funding sources, a history of successfully implementing management 
actions, and are composed of, or advised by, inter-jurisdictional or interagency bodies provides 
high assurance of plan implementation. The success of this plan is dependent on adequate 
funding and the cooperation among agencies, entities, and citizens within and outside the region 
(see Section 8). The region has recognized that recovering steelhead and bull trout populations 
has positive effects to many aspects of the local quality of life. 

9.4  Funding Strategy 
The preliminary estimated cost of recovery of steelhead and bull trout in the Yakima subbasin is 
between 150 and 200 million dollars.22  This cost estimate includes projects that will remove fish 
barriers, provide adequate fish screening, improve riparian and floodplain function, improve 
instream flows (smaller projects), and help protect functional spawning and rearing habitat. This 
does not include major proposed capital projects that will provide benefits to fish recovery 
efforts such as: 

 Example Major Capital Projects   Estimated Cost 

• Black Rock Storage     3 to 4 Billion 

• Pine Hollow Storage     82 Million  

• Sunnyside Irrigation Improvement Project  30 to 40 Million  

• KID Pump Exchange     ~ 30 Million.   

A major uncertainty is exactly how specific recovery efforts and major capital projects will be 
funded and implemented. There are numerous proposed projects in the basin that could benefit 
listed species, or projects which can be altered (such as capital projects for roads and highways, 

                                                 
22 This estimate is based on very preliminary calculations of expenses associated with passage structures, 
habitat restoration, and land and water acquisitions from willing sellers. The estimate does not include 
expenses associated with new storage and associated distribution systems. 
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irrigation infrastructure, public and private development projects) for which no clear source of 
funding is assured or available. Many of these projects are of such a scale, or have attributes such 
as relationships to harvest or hatcheries, that they are outside of the traditional Lead Entity/SRFB 
funding process. The plan does call for development of incentives to improve habitat for listed 
species, which will require both funding and policy changes on the part of local, state, and 
federal governments. 

9.4.1  Order Projects Will Be Funded 

Projects will be funded according to the prioritization framework and project ranking described 
in Section 9.3.1. 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 
while remaining consistent with the goals established in the Board’s Vision statement. 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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Introduction 
In many cases, actions can be implemented by existing Federal, State, Tribal or local 

government programs or agencies under existing authorities, and where those agencies have the 
existing authority to implement Recovery Plan actions, they are the logical implementation 
entity.  Authority to implement does not necessarily directly translate into ability to implement in 
terms of funding, personnel, or short-cut analysis of individual actions for their effect on other 
environmental attributes than listed species, including sociologic factors such as the economy of 
the Yakima Subbasin, and the customs and cultures of the human inhabitants of the Subbasin.   

The factors that limit the fishery productivity of the Yakima Subbasin have long been 
recognized.  This recognition has lead to the development of numerous entities, programs or 
studies, many of which are appropriate and necessary for successful implementation of the 
Yakima Subbasin Recovery Plan.  When evaluating agencies and programs that to implement 
action within the Recovery Plan, emphasis is given to those programs which have an existing 
funding source, a history of successful implementation of management actions, and are 
composed of, or advised by, inter-jurisdictional or interagency bodies.  These types of entities, if 
continued into the future, and the history of scientific investigation and cooperative resource 
management, provide a strong base for implementation of recovery actions.  These entities are a 
valuable resource in and of themselves and present a significant structural advantage for 
implementation of  recovery actions in comparison to other areas of the State and Interior 
Columbia Basin. Major implementing programs, entities and studies that are unique to the 
Yakima Subbasin are listed below, for a more full description of these entities see the Yakima 
Subbasin Plan. 

This section also includes descriptions of the major ongoing studies in  the subbasin, each 
of these studies may or may not result in Recovery Actions. In Chapter 5, each action for 
recovery was evaluated for the “ time line” associated with the action, the ability to implement, 
and chance of success.  Where the recommended actions are associated with studies, the ability 
to implement was assigned as low, since the uncertainty associated with 1) outcome of the study 
and 2) actions that may result from the study is high.  Each of the studies do have benefit in and 
of themselves in that they expand the current knowledge base, provide a means of focused and 
structured discussion on the environmental effects (positive and negative), ability to implement, 
and public support for large scale actions or suites of interrelated actions.  

Northwest Power and Conservation Council (NPCC) Funded 
Programs 

The NPCC was created by the Northwest Power Act of 1982.  One of the primary 
functions of the NPCC is to oversee the funding and implementation of projects or actions to 
reduce or mitigate for the impacts of the Federal Columbia River Power System on fish and 
wildlife resources in the Columbia Basin.  The NPCC currently funds several programs in the 
basin and will continue to do so into the future.  Levels of funding can be expected to change in 
the future, but the fundamental requirement of the Northwest Power Act for mitigation of the 
effects of the system by funding mitigation from system revenue is expected to remain in place.  
As such, activities undertaken by these programs can be expected to have a high degree of 
certainty that these recommended activities can be successfully implemented, levels of funding 
will constrain the timing of that implementation.  
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The Yakima/Klickitat Fisheries Project 
The Yakima Klickitat Fisheries Project (YKFP) is a joint project of the Yakama Nation Fisheries 
Program and the Washington State Department of Fish and Wildlife. It is by far the largest and 
most complex fisheries management project in terms of data collection and management, 
physical facilities, habitat enhancement and management, and experimental design and research 
on the fisheries resources of the Yakima Subbasin. YKFP has dual functions of: 

1) Acting as a test bed for research and monitoring of the effects of hatchery supplementation 
and reintroduction of native species as well as habitat restoration, protection, and 
enhancement on anadromous salmonid stocks within the Yakima Subbasin.  

2) At the subbasin scale, YKFP acts as a technical and management framework for: 
a) Population related information such as abundance and productivity by life stage 
b) Increasing natural production of anadromous fish 
c) Habitat management, enhancement and restoration 
d) Increasing harvest opportunity for current and potential future anadromous fisheries 

resources within the Yakima Subbasin. 

YKFP also acts as a forum for coordination and management between co-managers of the 
fisheries resource, and other federal, state and local agencies who have roles in management 
of natural resources within the Yakima Subbasin. 

The purposes of the YKFP are to: 

• Enhance existing stocks of anadromous fish in the Yakima and Klickitat river basins 
while maintaining genetic resources; 

• Enhance existing stocks of anadromous fish in the Yakima and Klickitat river basins 
while minimizing negative ecological interactions with wild populations; 

• Reintroduce stocks formerly present in the basins; and 
• Apply knowledge gained about hatchery supplementation throughout the Columbia River 

Basin 

Ultimately the YKFP will comprise a series of complementary habitat restoration and hatchery 
supplementation/reintroduction projects targeting all species historically present in the subbasin. 

Project Elements 
YKFP develops “master plans” for all anadromous fisheries stocks in the subbasin, these stock-
specific plans are at widely differing levels of development: Yakima Subbasin coho and fall 
chinook reintroduction programs are in feasibility stages, while Yakima steelhead programs 
involve habitat/life history inventory, kelt reconditioning, passage improvements and stock-
status monitoring. 

YKFP also works directly to improve, restore, and protect fish habitat over the long term to meet 
project goals. Accordingly, YKFP has major programs that focus on habitat acquisition and 
improvement; construction, restoration, maintenance and evaluation of fish passage and 
screening facilities throughout the Yakima Subbasin; and also on intergovernmental coordination 
with agencies, committees and groups on matters pertaining to habitat, water resource, or fish 
passage, forest planning, Growth Management Act regulations, etc. 
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In order to implement the purposes of YKFP, other components of the project are designed and 
managed to evaluate the historic, current and potential future conditions of fish habitat within the 
Yakima Subbasin. One of the primary tools used for this component is the Ecosystem Diagnosis 
and Treatment (EDT) Model that is maintained by YKFP. Information contained within the EDT 
datasets and model runs are used in the monitoring, research, protection and restoration programs 
of YKFP and outside agencies.  

One of the YKFP's primary objectives is to provide knowledge about hatchery supplementation 
to resource managers and scientists throughout the Columbia River Basin, so that it may be used 
to mitigate effects of hydroelectric operations on anadromous fisheries. To achieve this 
objective, the Project created a Data and Information Center (Center) in 1999. The Center is 
located at the Nelson Springs Office/Research facility. The Center's purpose is to gather, 
synthesize, catalogue, and disseminate data and information related to project research and 
production actvities. The data and information management systems at the Center are designed to 
ensure compatibility with BPA and NPCC electronic data and reporting requirements.  

 

History 
For more information regarding the history of the YKFP in the Yakima and Klickitat Subbasins, 
the reader is directed to each of the following proposals (available on the CBFWA website): 

• Yakima/Klickitat Fisheries Project (YKFP) - Design and Construction, Columbia Plateau 
Province; Project number 198811525.  Project 198811525 - Yakima/Klickitat Fisheries 
Project (YKFP) Design and Construction 

• Yakima/Klickitat Fisheries Project (YKFP) - Monitoring and Evaluation, Columbia 
Plateau Province; Project number 199506325.Project 199506325 - Yakima/Klickitat 
Fisheries Project Monitoring And Evaluation 

• Yakima/Klickitat Fisheries Project (YKFP) - Operations and Maintenance, Columbia 
Plateau Province; and, Yakima/Klickitat Fisheries Project (YKFP) – Proposal number 
199701325. Project 199701325 - Yakima/Klickitat Fisheries Project Operations and 
Maintenance 

Project Management and Lead Agency Responsibilities 

The YKFP is co-managed by the Yakama Nation (YN) and the Washington State Department of 
Fish and Wildlife (WDFW). The Yakama Nation serves as the YKFP's Lead Agency and is 
responsible for the implementation of all Project operations. In broad categories, such operations 
include facility design and construction, the operation of existing facilities, and the monitoring 
and evaluation of research conducted. The Yakama Nation is responsible for managing and 
directing all Project employees, and ensuring the quality and efficiency of all activities. To 
accomplish management objectives, the YN provides all administrative support for day-to-day 
operations. 

As Lead Agency, the Yakama Nation manages fifteen (15) fish production and research 
facilities. It manages or coordinates numerous research programs. To accomplish Project 
objectives, the Yakama Nation employs approximately eighty (80) people, including managers, 
scientists, technicians, fish culturists, laborers and office support personnel. Project management 
personnel work out of two major facilities: the YKFP’s Central Office in Toppenish, Washington 

http://www.cbfwa.org/cfsite/ResultProposal.cfm?PPID=CP2002198811525
http://www.cbfwa.org/cfsite/ResultProposal.cfm?PPID=CP2002198811525
http://www.cbfwa.org/cfsite/ResultProposal.cfm?PPID=CP2002199506325
http://www.cbfwa.org/cfsite/ResultProposal.cfm?PPID=CP2002199506325
http://www.cbfwa.org/cfsite/ResultProposal.cfm?PPID=CP2002199701325
http://www.cbfwa.org/cfsite/ResultProposal.cfm?PPID=CP2002199701325
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and the Nelson Springs Office and Research Facility northeast of Yakima, Washington. Other 
offices are maintained in Ellensburg, Washington and in the Klickitat Subbasin. 

YKFP management is responsible for the efficient performance of all Project research and 
monitoring activities, including: 

• Monitoring spring and fall chinook, steelhead and coho smolt out-migration and survival; 
• Monitoring adult returns and survival for spring and fall chinook, coho and steelhead;  
• Monitoring spring and fall chinook, coho, and steelhead natural production. 
• Monitoring species interaction (predation, competition, etc 
• Coho reintroduction feasibility experiments;  
• Coho and fall chinook broodstock development; 
• Steelhead kelt reconditioning experiments (in cooperation with Columbia River Inter 

Tribal Fish Commission (CRITFC));  
• Yakima and Klickitat subbasin habitat assessments and acquisition; and 
• Klickitat subbasin fish population assessments. 

Facilities and Equipment 
The Yakama Nation as Lead Entity for YKFP also is responsible for the management and 
implementation of all YKFP facilities. Anadromous salmonids in the Yakima Subbasin can 
probably be monitored more thoroughly than in any other river in the Pacific Northwest.  Full 
implementation of this project will increase monitoring power even further. All adults and jacks 
are enumerated via video monitoring at Prosser Dam in the lower Yakima, as well as Roza Dam 
on the middle Yakima. The right-bank ladder/denil/trap complex at Prosser Dam confers a 
similar capability.  Stock-specific counts of migrating smolts can be made at the Chandler 
Juvenile Monitoring Facility (also located at Prosser Dam), which is equipped with two PIT-tag 
detectors.  The project has four mobile PIT-tagging stations and trained tagging crews.  Smolts 
can be collected at Roza Dam (and at two other dams between Roza and Prosser), so that 
survival and out-migration timing data can be estimated from tagged fish released above Prosser.  
The project also has a number of portable PIT-tag detectors, allowing the enumeration of tagged 
or untagged smolts and juveniles in virtually any portion of the basin.  

The project has access to the facilities and personnel to conduct state-of-the-art allozyme and 
microsatellite DNA analyses (WDFW genetics lab, UW genetics lab). Similarly, the project has 
made arrangements with other entities (NMFS, USFWS) to conduct comprehensive 
physiological and pathological analyses of hatchery and wild fish. 

Future Direction of YKFP 

The current degree of fisheries management and population information, habitat condition, 
experimental design, and the existing management and technical framework provide a cost-
effective and practical opportunity for the full development of stock-specific management plans 
for other species in the Yakima Subbasin.  YKFP will continue the existing programs for spring 
chinook, and is in the process of development of a management plan for steelhead that will focus 
on restoration of steelhead distribution in the Yakima Subbasin. 

YKFP will also concentrate on integrated reintroduction programs for species that have been 
extirpated in  the subbasin. YKFP would like to go beyond the feasibility stage with the coho 
reintroduction program, and attempt to rebuild coho stocks to sustainable and harvestable levels 



 

 191

in areas of the watershed where the feasibility study determines these actions are appropriate.   
The same goes for the fall chinook program, which would concentrate more on reintroduction to 
their entire natural range within the Yakima Subbasin, which includes Wapato, Union Gap and 
Selah floodplains on the mainstem Yakima. 

Just beginning are feasibility studies for the reintroduction of sockeye into the subbasin.  
Currently Reclamation is assessing the potential for passage at Bumping and Cle Elum 
Reservoirs, and limited trials of experimental introduction of sockeye have occurred, but studies 
of the habitat capacity and potential life history paths (i.e. spawn timing, incubation, out-
migration in relation to existing habitat conditions and flow/reservoir management) of sockeye 
have not been performed. Given the historic abundance of this species, this program would 
represent a major opportunity for increasing productivity of the basin at the subbasin scale. 

Similarly, if conditions in the lower river for in-migration can be improved, summer chinook 
could be reintroduced to the Wapato, Union Gap, Selah and Lower Naches floodplains that were 
their former spawning and rearing habitats. Reintroduction of this chinook life history would fit 
within the purpose and capability of YKFP. 

Yakima Tributary Access and Habitat Program (YTAHP) 
Yakima Basin landowners and irrigators have been especially concerned with fish habitat and 
other related issues since the listing of summer steelhead in the Middle Columbia in June of 
1998. This listing attracted the attention of both landowners and regulatory agencies to the 
numerous unscreened irrigation diversions in Yakima and Kittitas Counties. 

Several local agencies/groups partnered to apply to the Bonneville Power Administration (BPA) 
for funding for the Yakima Tributary Access & Habitat Program (YTAHP).. YTAHP is locally 
administered by the South Central Washington Resource Conservation & Development (RC&D) 
Council. The Kittitas County Conservation District, Kittitas County Water Purveyors, North 
Yakima Conservation District, Ahtanum Irrigation District, and the Washington Department of 
Fish and Wildlife each serve on the core team and contract with the RC&D to implement 
YTAHP. 

YTAHP has three general stages: 

Stage I - Assessments of man-made structures in local streams by staff of the Kittitas County 
Conservation District, North Yakima Conservation District, or WDFW. 

Stage II - Assembly of Tributary Team. 

After all of the assessments and inventories are complete on a particular tributary (e.g. Coleman 
Creek), a Tributary Team is assembled. The Team will consist of a conservation district 
staff/board members and landowners. It will use the assessment and inventory information, along 
with other factors, to prioritize potential projects on that tributary. 

Stage III - Implementation of Prioritized Projects. 

This stage is highly dependent on the availability of funding, as many of the projects are 
expensive. All members of the Core Team are continuously searching for additional funding 
sources.  In Kittitas County alone, YTAHP has completed over 130 miles of stream assessment 
and leveraged more than $1 million in grants from a variety of sources in cooperation with the 
YKFP. 
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Yakama Nation Programs  
In addition to the YKFP program, and participation in YTAHP, the Yakama Nation has several 
other programs funded through the NPCC process, these include: 

Yakima Side Channels Program – this is a program to restore and enhance side channel 
habitats on the Yakama Reservation.  Primarily, this program works on the mainstem of the 
Yakima River, and lower Toppenish and Satus creeks.  Major action types consist of acquisition 
of former wetland and side channel habitats, groundwater and surface water reconnection of 
these habitats, flow restoration and water management.  The purpose of the program is to 
improve habitats for anadromous fish as well as wildlife such as waterfowl, upland birds and 
mammals. 

Yakama Reservation Watershed Projects – These projects are designed to study, monitor, 
restore and protect these on-reservation streams for anadromous fisheries.   Program elements 
include monitoring and project design and implementation.  The focus of project actions has 
been on habitat protection and enhancement in Satus Creek; flow, obstructions, and screening in 
Toppenish Creek; and flow restoration and riparian/floodplain protection on Ahtanum. 

Non-Tribal NPCC Funded programs 
Yakima Habitat Improvement Project – This is a cooperative project between the Cities of 
Yakima and Union Gap, Yakima County, WDFW, and the Yakama Nation.  The project area is 
confined to the Urban Growth Boundaries of Yakima and Union Gap, and its purpose and 
mission is to protect and enhance fish and wildlife habitat within the Urban Growth area through 
acquisition and habitat enhancement.  This project is currently awaiting implementation funding 
in the next NPCC funding round. 

Other Programs 
Interagency Bull Trout Team 
This group consists of members from the US Fish and Wildlife Service, the Washington 
Department of Fish and Wildlife, Yakama Nation Fisheries, and the US Forest Service.  This 
group has participated in the development of the USFWS-authored draft Bull Trout (Salvelinus 
confluentus)Recovery Plan (USFWS 2002) for the Yakima Subbasin, and has been variously 
known as the Core Unit Team or Management Unit Team.   There is a need for a similar group to 
persist into the future to review, monitor and evaluate the success of implementation of this 
Recovery Plan.   

In implementation of the recovery plan, many of the actions for monitoring and management of 
bull trout in the Yakima Basin, and throughout their range in the western United States will be 
the responsibility of the US Fish and Wildlife Service (citation of chapter 1 of bull trout recovery 
plan).  Such actions include development of monitoring programs and standards for: (1) Fish – 
measures of abundance, distribution, genetic diversity, age structure, fecundity, etc., (2) Physical 
(instream) habitat – gravel size, channel morphology, etc., (3) Water quantity – minimum flows, 
seasonal response, etc., (4) Water quality – temperature, sediment, etc., and (5) Land use/cover – 
amount of vegetation in stream buffers, percentage of watershed covered by impervious surfaces, 
etc.  In order to develop these monitoring programs and standards, USFWS will establish a 
Recovery Monitoring and Evaluation Technical Group that will have the following tasks and 
objectives:  (1) increase utility of current data collection for recovery planning, (2) guide and 
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prioritize future studies, (3) summarize monitoring and evaluation needs of cooperators, (4) 
foster coordination among monitoring programs, (5) help develop and standardize design 
elements, and (6) review analytical methods of characterizing population and habitat status. 

Local involvement will be required to collect necessary monitoring data, and oversee 
development of bull trout related habitat improvement, population management and information 
storage projects.   Continuation of the current group will facilitate these tasks, as most, if not all 
will require ongoing intergovernmental cooperation as has occurred in the past in the 
development of the Recovery Plan and coordinated population and habitat monitoring programs.  

Yakima River Basin Water Enhancement Program (YRBWEP) 
The Yakima River Basin Water Enhancement Program, authorized in 1994, is a multi-faceted 
US Bureau of Reclamation program intended to demonstrate water conservation techniques and 
enhance the fishery of the Yakima River Basin by working with State and Federal natural 
resource agencies and other interested groups. The Washington Department of Ecology is 
assisting with funding the four phases of the Basin Conservation Program. Other partners include 
the Yakama Nation, Bonneville Power Administration, Natural Resources Conservation Service 
and others. The irrigation districts have been primary participants in nearly all of the activities.  
Funding and support for this program in the future is expected to remain at current levels into the 
foreseeable future. Examples of past projects include: 

Wapatox  
The Bureau of Reclamation recently purchased the Wapatox Power Plant to benefit salmon and 
steelhead by increasing instream flows in the Naches River. The Naches River through the 
Wapatox Reach (river miles 17.1- 9.7) is substantially dewatered at flows of 125 cfs and below 
due to withdrawals for irrigation and power production. Higher flows in the Wapatox Reach are 
necessary to maintain the high quality rearing habitat for steelhead and salmon and to support the 
food organisms that sustain those fish.  

Teanaway  
The Bonneville Power Administration (BPA), Reclamation, and the Yakama Indian Nation 
installed a pumping plant and pipeline in two different locations along the Teanaway River 
within Kittitas County near Cle Elum, Washington. This effort included the conversion of a 
series of three diversions and associated open earthen ditches and laterals to modern pump and 
pipeline irrigation systems. The water conserved as a result of these three water conservation 
systems has been transferred from its original irrigation use to instream flow use. In addition, the 
points of diversion were re-located to downstream pump sites, allowing all of the water to remain 
in the Teanaway River for an additional three miles. Funding for these water conservation 
systems has been provided by the Bonneville Power Administration (BPA). Reclamation’s 
Yakima River Basin Water Enhancement Program leased water for instream flow purposes in the 
Teanaway during the planning and construction phases. 

Sunnyside Valley Irrigation District (SVID) 
As a result of agreement between the Yakama Nation, Ecology, the Bureau and the SVID, 
YRBWEP is funding the construction of reregulation reservoirs and other system improvements 
to conserve water within the SVID, the second largest water user within  the subbasin.  One third 
of the conserved water will be returned to instream flow in the Wapato reach, the most severely 
dewatered mainstem reach in  the subbasin. 
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Other YRBWEP Activities 
The Yakima River Basin Water Conservation Program authorized by the 1994 YRBWEP Act 
may ultimately result in the expenditure of over $100 million on water conservation planning, 
feasibility investigations, and implementation of water conservation measures throughout the 
Yakima River Basin. Reclamation and Ecology are partners in implementing the Basin 
Conservation Plan with the guidance of an advisory group. Reducing irrigation district diversions 
and reducing district return flows are expected to improve water quality. 

The YRBWEP Basin Conservation Program authorizes the expenditure of $10 million for water 
and land acquisition, from willing sellers or lessors, which will immediately improve instream 
flow conditions for fish and wildlife.  

Reclamation is working with the Yakama Nation and the Bureau of Indian Affairs on the several 
projects authorized by the 1994 YRBWEP Act on the Yakama Indian Reservation. These include 
the Wapato Irrigation Project improvements and the Toppenish Creek Corridor Enhancement 
Project.  

The YRBWEP legislation also called for the creation of a Systems Operation Advisory 
Committee (SOAC) which is composed of representatives of the Bureau, NMFS, USFWS, the 
Yakama Nation and WDFW.  The purpose of SOAC is to advise the Bureau on flow and passage 
operations that are functions of both the water supply available and the life history needs of 
resident and anadromous fish.   

Water Quality Programs – In accordance with Section 303(d) of the Clean Water Act, every 
two years the state must identify its polluted water bodies and what type of pollution they suffer 
from and submit this list to EPA. In 2000 over 50 sections of streams and rivers in the Yakima 
Subbasin were listed as impaired. In the Yakima Subbasin Ecology has initiated or completed 
TMDL plans for the Granger Drain (sediment), the Teanaway River (temperature), the Lower 
Yakima River (sediment), the Upper Yakima River (sediment), Wilson Creek(sediment), and 
Naches (temperature) (http://www.ecy.wa.gov/programs/wq/tmdl/watershed/index.html#cro).  
These programs have been implemented with the cooperation of irrigation districts, agricultural 
organizations, other state and federal agencies and local governments.  Implementation of TMDL 
plans has resulted in dramatic decreases in pollutant loading in both the upper and lower Yakima 
Rivers. 

Trust Water Rights Program – Beginning in 1989, the state legislature passed several key 
provisions allowing the Department of Ecology to acquire water rights on a voluntary basis and 
hold that water in trust as a way to increase stream flows for fish or provide water for irrigation, 
municipal and other beneficial uses. Lawmakers, participants and the general public need to be 
confident that their water acquisition investments ultimately help fish populations by putting 
water back in areas where it is needed most. It is therefore necessary to have a well-defined 
compliance and monitoring program in place to ensure protection of trust water rights acquired 
for in stream flows and evaluation and improvement of water acquisition activities over time.  
Many potential participants are uninformed about the program, have concerns about the long 
term impacts of transferring water out of agriculture or other industrial uses, and generally 
mistrust both in stream flow transfer activities and governmental-run water markets.  Significant 
barriers to full use of this program currently exist, not only in terms of trust of the water market, 
but in the risks associated with application for inclusion into the program such as analysis of past 
water use and validity of the existing water right.  Continued activity by the Department of 

http://www.ecy.wa.gov/programs/wq/tmdl/watershed/index.html#cro
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Ecology in the Yakima Basin Trust Water Rights program is showing signs of greater acceptance 
and participation on the part of water rights holders as evidenced by the willingness to use the 
program to transfer water during the forecasted drought conditions of 2005. 

System Operation Advisory Committee (SOAC)  
The System Operations Advisory Committee (SOAC) was formed in 1981, as directed by the 
Quackenbush decision. SOAC is an advisory board to Reclamation consisting of fishery 
biologists representing the U.S. Fish and Wildlife Service (FWS), the YN, the Washington 
Department of Fish and Wildlife (WDFW), and irrigation entities represented by the Yakima 
Basin Joint Board (YBJB). The group’s first product was the development of the flip-flop 
concept, in conjunction with Reclamation. Reclamation provides a fishery biologist as a liaison 
to SOAC. Since 1981, SOAC has provided information, advice, and assistance to Reclamation 
on fish-related issues associated with the operations of the Yakima Project. Flows for 
maintaining fish life in the Yakima basin are determined by the Field Office Manager, according 
to the annual prevailing conditions, and in consultation with SOAC, irrigation district managers, 
and others. Phase 2 of the Yakima enhancement legislation (see section 4.7 below) in 1994 
directed SOAC to develop a report on biologically based flow needs for fish in the basin. The 
report is complete.   

Yakima Basin Salmon Recovery Board Lead Entity  
Intensive salmonid recovery efforts were initiated by the governor and legislature of Washington 
State following the listing of several Columbia River and Puget Sound stocks under the 
Endangered Species Act. The Salmon Recovery Act created the Salmon Recovery Funding 
Board (SRFB) to guide the spending of state funds targeted for salmon recovery projects.  

In the Yakima Subbasin, individuals or agencies desiring project funding through the SRFB must 
submit applications through the Yakima Basin Salmon Recovery Board (YBSRB) Lead Entity 
(LE), the City of Selah. The YBSRB Lead Entity includes representation from the jurisdictions of 
Benton, Yakima, and Kittitas counties, the Yakama Nation, and many city jurisdictions within the 
watershed. It is the role of each watershed’s Lead Entity to prioritize projects that best represent the 
statewide goals and guidance for salmon recovery (JNRC 2001), and the unique characteristics of 
the local watershed and salmonid populations within it. Projects considered by the YBSRB Lead 
Entity can be proposed from the entire Yakima watershed and its tributaries from the confluence 
with the Columbia River upstream to its headwaters. To date, the YBSRB has been successful in 
funding 28 projects for a total project cose of $9.6 million in the Yakima Subbasin.  Funding from 
the SRFB was $4.4 million, which was leveraged with $5.2 million additional funding, for a total 
of $9.6 million.  The projects included two studies, 19 restoration projects and seven acquisitions. 
Goals of Salmon Recovery Strategy  

• To increase community involvement and leadership of salmon recovery efforts within the 
Yakima watershed. 

• To contribute to the delisting of threatened mid-Columbia salmonid populations by 
increasing those sub-populations of the listed stocks that utilize the Yakima watershed. 

• To restore habitat elements that may limit salmonid production in the Yakima watershed. 
• To recover and maintain self-sustaining, harvestable populations of native and wild 

salmonids throughout their historic distribution range in the Yakima basin. Such an 
outcome would represent “recovery.” 
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Objectives of the Yakima Watershed Salmon Recovery Strategy 

• To develop and implement a credible, science-based process for identifying and ranking 
salmonid habitat recovery projects in the Yakima watershed. 

• To submit a list of prioritized project proposals to the SRFB for each funding cycle that 
meets statewide, regional and local goals for salmon recovery. 

• To identify and encourage project sponsors to apply for SRFB funds for credible projects 
through active outreach efforts. 

• To provide clear guidance to potential project sponsors to solicit funding for priority 
salmon habitat recovery projects. 

• To educate the community on the requirements and current limitations to salmonids in the 
Yakima River Basin to ensure that project applications are biologically supportable. 

• To protect functioning habitat important for salmonid production in waters of the Yakima 
River watershed. 

• To restore salmonid habitat in the Yakima watershed in a prioritized manner that reflects 
the goals of this recovery strategy and the best available science. 

• To eliminate data gaps important for understanding salmonid production and recovery in 
waters of the Yakima watershed. 

• To work with watershed groups, stakeholders, and state, federal, local, and tribal 
governments to coordinate salmon recovery projects that maximize efficiency and cost 
effectiveness. 

Project Evaluation and Ranking 

All projects submitted for funding consideration are reviewed and ranked if the application is 
deemed to be complete and the project would provide legitimate benefits to salmonids in the 
Yakima watershed. All accepted applications are presented to the Technical Advisory Group 
(TAG) for review and evaluation. The TAG will evaluate the proposed projects for their benefits to 
fish and place them in one of four categories; high, medium, low and incomplete/do not fund at 
this time. 

Upon completion of the TAG’s review and ranking, the LE’s Citizen’s Advisory Group (CAG) 
reviews and evaluates the projects considering the TAG’s recommendations in conjunction with 
cultural, social and economic ramifications. The CAG will rank projects within each category and 
will forward its comments and recommended ranking by category to the YBSRB for approval to 
be submitted to the SRFB. 
Priority Based Evaluation.  

Criteria that are used to help prioritize and rank project include: species priority, geographic or 
reach priority for both restoration and protection, remedial action priority (addressing limiting 
factors for restoration projects), benefit longevity (life span) and other value added components of 
proposed projects.  There has been a strong link between the priorities of the Subbasin Plan and the 
overall strategy employed by the YBSRB, and upon completion of the Yakima Subbasin Recovery 
Plan, the Lead Entity’s strategy will again be revised to take into consideration the 
recommendations of this Recovery Plan. 

Yakima Subbasin Fish and Wildlife Planning Board  
The Yakima Subbasin Fish and Wildlife Planning Board (YSPB) was created in 2002, in response 
to requests from the Northwest Power and Conservation Council and the Washington Governor’s 
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Salmon Recovery Office.   The Board is composed of 17 general purpose governments within  the 
subbasin, including: The Yakama Nation, Yakima County, Benton County, City of Yakima, City 
of Kennewick, City of Sunnyside, City of Prosser, City of Granger, City of Selah, City of Benton 
City, City of Richland, City of West Richland, City of Roslyn, City of Ellensburg, City of Union 
Gap and WDFW in an advisory capacity.  The YSPB was created with the goal of preparation of 
the Yakima Subbasin Plan, which acts as a guidance document for the expenditure of BPA 
mitigation funds within the Yakima Subbasin, and this document, the Recovery Plan for the 
Yakima Subbasin.   Currently, the YSPB is acting as a Regional Recovery Organization, assisting 
the Governor’s Salmon Recovery Office in implementing the Washington State Salmon Recovery 
Act (RCW 70.85) through its development of a regional recovery plan in the Yakima Subbasin.   

Yakima Joint Board  
The Joint Board itself is a group of irrigation districts who meet monthly to discuss common 
issues in the basin, and to coordinate technical, legal, and policy information on environmental 
issues.  In addition they contract with a consultant biologist to participate on behalf of the Joint 
Board in SOAC,  and advise the Joint Board on legal issues relating to operation and 
management of irrigation district such as the Clean Water Act, the Endangered Species Act, and 
other federal and state statutes.  The majority of projects the Joint Board itself funds are research 
or monitoring oriented, such as fish use and habitat conditions within irrigation-district managed 
facilities, or developing a water temperature model for the lower Yakima, or analysis of the 
population status of species who may be affected by management actions.   

Most major projects water quality and water quantity are undertaken by each individual 
irrigation entities, groups of irrigators,  or through the YRBWEP program.  For example, 
Sunnyside Valley Irrigation District is working on a comprehensive water conservation plan 
done by the district,or the pump exchange for the Kennewick Irrigation District. The Roza-
Sunnyside Board of Joint Control administers the water quality program in the lower valley in 
association with South Yakima Conservation District in implementation of the sediment 
TMDL, and the Kittitas County Water Purveyors oversees water quality, habitat improvement, 
passage and screen projects in the Upper Yakima. 

Local Government Programs  
Growth Management Act 
Growth Management Act (GMA) (RCW 36.70A) is the state planning enabling act that was 
passed in 1990. There are many new provisions to state planning law provided by GMA. 
Relative to the protection of fish and wildlife resources that are the subject of the subbasin plan, 
some of the most important provisions are: 

• A Comprehensive Plan is the official land use policy for a local government, rather than 
being merely advisory; 

• Regulatory ordinances to implement the plan are required, and must carry forward and be 
consistent with the plan policy; 

• For public health and safety, the protection of ground and surface waters from pollution 
is required; 

• Local governments must first identify (i.e., map) and then protect with regulations 
“natural resource lands” (agricultural and mineral resources lands), and “Critical 
Resources Areas” of which there are five (frequently flooded areas, geologically 
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hazardous areas, wetlands, critical aquifer recharge areas, and fish and wildlife habitat 
conservation areas) 

• Regulations protecting Critical Resources must be based upon “best available science” 
(BAS) 

Critical Resources Area Ordinance (CRAO or CAO) Protections 
Not all counties and cities within the state are required to prepare and implement comprehensive 
plans under GMA. But all counties and cities, whether planning under GMA or not, are required 
to identify Critical Resource Areas and protect them by regulation. Critical Resource Area 
Ordinances are applied only through a development review process initiated by a submitted 
application to undertake a regulated action, or through an enforcement/compliance action related 
to a project action that has not been reviewed and authorized (permitted) by the local jurisdiction. 

Shoreline Management Act 
The state SMA requires cities and counties with lands on “state waters” to adopt a Shorelines 
Management Plan and implementing regulations.  Typical plans prepared prior to the most recent 
edition of the State Shorelines Guidelines included three or four general land use designations 
(e.g., Rural, Urban, Industrial), and an implementing ordinance intended to regulate development 
consistent with the protection of shoreline resources and public access to the shoreline.  Local 
SMA permit actions can be appealed to the State Shorelines Board, which can deny or modify a 
local permit action.  Under the state rules, certain categories of development are exempt from 
shorelines review.  The boundary of SMA jurisdiction is generally extends 200’ upland of the 
ordinary high water line but can extend further upland to include the 100 year floodplain and 
riverine wetlands). Public notice for shoreline actions is required. 

Major Studies in the Basin  
Yakima River Basin Water Storage Options Feasibility Study, Washington 

The storage study has a strong relationship to many areas of the Recovery Plan. The 
storage study may result in an increase in storage within the Yakima Subbasin that meets the 
Storage Study’s goals for improvement of flow management towards a more normative flow 
management regime for fisheries. The study itself will provide tools for improving management 
of the flow, sediment, and habitat attributes of the Yakima Subbasin.  The storage study will 
include refinement of the EDT model with a special emphasis on steelhead;  it will include an 
analysis of sediment supply and the overall energy regimes available for sediment transport 
(including channel bathymetry) in the mainstem at a Subbasin scale. It will also include an 
improved Subbasin-wide temperature model in the mainstem, to evaluate the impact of various 
flow scenarios on water temperatures.  This analysis should provide much needed information 
for several Recovery Plan actions; and it will also include several flow scenarios – increases in 
spring flows, summer flows, or other management actions and evaluate their effect on fisheries 
and riverine environmental function in general. 

  The primary purpose of the Storage Study is to examine the feasibility and acceptability 
of storage augmentation for the benefit of fish, irrigation, and municipal water supply within the 
Yakima River Basin. There are two aspects to the study: (1) diversion of Columbia River water 
to the proposed Black Rock Reservoir for further water transfer to irrigation entities in the lower 
Yakima Basin as an exchange supply, thereby reducing irrigation demand on Yakima River 



 

 199

water and improving Yakima Project stored water supplies, and (2) creation of additional storage 
within the Yakima River Basin. In considering the benefits to be achieved, study objectives will 
be to improve Yakima Project flow management operations to move the basin flow regime 
towards a normative condition for fisheries, a more reliable water supply for existing proratable 
water users, and additional water supply for future municipal demands. 

Study Area 

The Storage Study is generally confined to that area within the Yakima River Basin currently 
served by Yakima Project water storage and distribution features. However, since the feasibility 
of importing Columbia River water for delivery to Yakima Project water users susceptible of 
receiving such water and willing to exchange it for all or part of their Yakima River water supply 
will also be considered, the effects of such operations on Columbia River water and on 
ecological and other resources will be evaluated. 

Study Approach 
Basic data and information generally common to storage alternatives will be collected, compiled 
and analyzed. This includes: conducting studies to define irrigation and normative instream flow 
criteria; the identification of water supply needs for agriculture, fisheries, and municipal 
purposes; a determination of the current shortage of water supply to meet these needs; and the 
availability of water for additional use from the Yakima and Columbia Rivers. 

The viable alternative(s) will be analyzed at the more detailed feasibility level. The Feasibility 
Report has been completed, and the Black Rock project has been determined to be feasible.  
Futher analysis is needed of geotechnical and groundwater issues, biological effects such as the 
risk of false attraction for Upper Columbia salmonids, and analysis of pumping plant location 
and design. 

Storage Dam Fish Passage, Yakima Project, WA 
The Bureau of Reclamation (Reclamation) is leading a cooperative investigation with the 
Yakama Nation, state and Federal agencies, and others, to study the feasibility of providing fish 
passage at the five large storage dams of the Yakima Project. The dams at Bumping Lake, 
Kachess, Keechelus, Cle Elum, and Tieton were never equipped with fish passage facilities.  
Four of the five reservoirs were originally natural lakes and historically supported Native 
American fisheries for sockeye salmon and other anadromous and resident fish. 

Implementation of passage features at the dams has the potential to increase populations of upper 
basin steelhead, coho salmon, and Chinook salmon; restore life history and genetic diversity of 
salmon; reintroduce sockeye salmon to the watershed; and reconnect isolated populations of bull 
trout. 

In fiscal year 2004, following completion of a preliminary Assessment Report in 2003, 
Reclamation began detailed studies to evaluate the feasibility of providing passage at the dams. 
Current feasibility-grade investigations are focusing on the engineering, operational, and 
biological parameters needed to provide fish passage at Cle Elum and Bumping Lake dams. 
Evaluation of passage opportunities at the other three dams will follow. The feasibility report on 
Cle Elum and Bumping Lake dams is scheduled for completion in 2008. 
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Kennewick Pump Exchange  
Public Law 106-372, Kennewick Irrigation District Pump Exchange, was signed by the President 
in November 2000. This law provides authorization to study the feasibility of moving the intake 
system for Kennewick Irrigation District from the Yakima River to the Columbia River. The 
study will be closely coordinated with BPA. The project would allow irrigation flows that are 
currently pumped by the Chandler Pumping Plant to remain in the Yakima River for an 
additional 50 miles to the confluence with the Columbia River. Exchange water would be 
pumped from the Columbia River through a piped system for distribution on district lands. This 
project would improve instream flows and reduce diversions at Prosser Dam during critical fish 
migration and rearing periods. This option will provide, on peak average, an estimated 450 cfs of 
increased flow in the Prosser to Chandler reach and up to about 230 cfs of increased flow from 
Chandler to the mouth of the Yakima River. Reclamation has approached the Council for 
possible funding of the energy component of the Exchange under the Fish Cap. 

Ahtanum Creek Watershed Restoration Program – 
The Washington State Department of Ecology (Ecology) is facilitating development of a 
Watershed Restoration Program for the Ahtanum Creek Watershed. The Ahtanum Creek 
Watershed Restoration Program (ACWRP) is intended to resolve water resource problems in the 
watershed by providing a unified program to restore streamflows and fish habitat and to improve 
water supply for irrigation. The objectives of the ACWRP are to: 

• Develop water management strategies to improve water availability for agricultural and other 
out-of-stream uses in the Ahtanum Creek Watershed and provide a net benefit to the watershed 
aquatic ecosystem (such as fish, wildlife, plants, and habitat). 

• Develop land use protection and restoration strategies to preserve and enhance Ahtanum Creek 
floodplain and habitat value, as well as the stability and longevity of the agricultural land uses 
and economy within the Ahtanum Creek Watershed. 

A major action under consideration within the Restoration Program is the Pine Hollow Reservoir 
and the improvements in irrigation water delivery that construction of the reservoir would allow.  
Additional actions are a comprehensive list of habitat enhancement activities or projects to 
improve the fisheries productivity of the Ahtanum watershed. 

Copies of the ACWRP EIS and other supporting documents are available at: 
http://www.ecy.wa.gov/biblio/0506015.html. 

 

http://www.ecy.wa.gov/biblio/0506015.html
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Appendix B.  Middle Columbia River Steelhead ESU Viability 
Curves 
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The ICTRT has adopted the Viability Curve concept (e.g., LCWTRT, 2003) as a framework for 
defining population specific abundance and productivity criteria.  A viability curve describes 
those combinations of abundance and productivity that yield a particular risk threshold.  The two 
parameters are linked relative to extinction risks associated with short-term environmental 
variability. Relatively large populations are more resilient in the face of year to year variability in 
overall survival rates than smaller populations.   Populations of listed chinook and steelhead 
within Interior Columbia ESUs vary considerably in terms of the total area available to support 
spawning and rearing. The ICTRT has identified three population size groups based on estimates 
of historically accessible spawning and rearing habitat and incorporated minimum abundance 
thresholds into viability curves specific to each category.   Viability curves for application to 
Middle Columbia River steelhead populations were generated for each population size category 
using average variance and autocorrelation statistics derived from representative trend data sets.   
In addition to depicting the 5% risk of extinction threshold for evaluating population viability, 
the figures also include risk thresholds corresponding to a relatively high risk of extinction (10%, 
25%, 50% and 75% in 100 years) and a lower risk level (1% in 100 years).   

Two alternative approaches to using spawner data series have been used to generate viability 
curves.  Return/Spawner based viability assessments require more detailed run reconstruction 
information.   Annual population growth rates based on running sums can be generated from 
simple annual abundance data.   It is possible to express the productivity term in a Viability 
Curve in terms of stock-recruitment functions - e.g. Beverton Holt or Ricker curves.  In most 
cases data used to evaluate current status will be based on a relatively limited number of years.  
Uncertainty levels and bias in parameter estimates can be very large.  Status assessments that use 
fitted stock recruit curve parameters as an index of current productivity should directly 
incorporate considerations for sampling induced errors and bias in their assessments. 

Under historical conditions, it is likely that most populations would have demonstrated 
combinations of intrinsic production potential and abundance well above the 5% Viability Curve.  
At the population level, recovery strategies should be targeted on achieving combinations of 
abundance and productivity above the threshold represented by the 5% viability curve.  
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R/S Viability Curve 

 (5% risk of extinction in 100 years)   

Lambda Viability Curve 

 (5% risk of extinction in 100 years) 

            

Midd. C. Steelhead ESU   Midd. C. Steelhead ESU 

Age structure =22/46/28/4   From SPAZ 

Variation = 0.34(adj)   Variation = 0.17 

Autocorrelation = 0.67   Abundance in Mean Annual (NOT 4-year sum) 

      

  Population Abundance     Population Abundance 

growth rate Basic Intermediate Large   growth rate Basic Intermediate Large 

1 76000 76000 76000   1.02 76528 76528 76528 

1.025 14720 14720 14720   1.04 25094 25094 25094 

1.05 6630 6630 6630   1.06 10764 10764 10764 

1.075 3160 3160 3160   1.08 4686 4686 4686 

1.1 1910 1910 2000   1.1 3026 3026 3026 

1.125 1250 1250 2000   1.115 2000 2000 2000 

1.15 880 1000 2000   1.12 1829 1829 2000 

1.175 690 1000 2000   1.14 1341 1341 2000 

1.2 500 1000 2000   1.15 1000 1000 2000 

1.3 500 1000 2000   1.16 975 1000 2000 

1.4 500 1000 2000   1.18 829 1000 2000 

1.5 500 1000 2000   1.2 682 1000 2000 

1.6 500 1000 2000   1.22 560 1000 2000 

1.7 500 1000 2000   1.23 500 1000 2000 

1.8 500 1000 2000   1.24 500 1000 2000 

     1.26 500 1000 2000 

     1.28 500 1000 2000 

     1.3 500 1000 2000 
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Figure B.1   Viability Curves for Middle Columbia River steelhead populations.   1% and 5% risk 
curves modified to incorporate minimum abundance threshold for BASIC sized steelhead 
populations (based on historical intrinsic potential analysis).  A) Spawner/Spawner metric, Hockey 
Stick production function.  Variance: 0.34 ; autocorr coefficient (lag 1): 0.67; brood year age 
structure(3,4,5,6): 22%, 46%, 28%, 4%.  B) Population Growth rate metric.  Variance (running sum 
method): 0.17. 
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Figure B.2.   Viability Curves for Middle Columbia River steelhead populations.   1% and 5% risk 
curves modified to incorporate minimum abundance threshold for INTERMEDIATE sized 
steelhead populations (based on historical intrinsic potential analysis).  A) Spawner/Spawner 
metric, Hockey Stick production function.  Variance: 0.34 ; autocorr coefficient (lag 1): 0.67; brood 
year age structure(3,4,5,6): 22%, 46%, 28%, 4%.  B) Population Growth rate metric.  Variance 
(running sum method): 0.17.



 

 208
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Figure B.3.   Viability Curves for Middle Columbia River steelhead populations.   1% and 5% risk 
curves modified to incorporate minimum abundance threshold for LARGE sized steelhead 
populations (based on historical intrinsic potential analysis).  A) Spawner/Spawner metric, Hockey 
Stick production function.  Variance: 0.34 ; autocorr coefficient (lag 1): 0.67; brood year age 
structure(3,4,5,6): 22%, 46%, 28%, 4%.  B) Population Growth rate metric.  Variance (running sum 
method): 0.17. 
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Appendix C.  Yakima Subbasin Salmon Recovery Plan 
Stakeholders and Meeting Dates (2005) 
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February 23  Naches Ranger District, Wenatchee National Forest, USFS    

February 28  Bureau of Reclamation, Yakima  

March 8  Cle-Elum Ranger District, Wenatchee National Forest, USFS    

March 9  North Yakima Conservation District  

March 16  Washington State Department of fish and Wildlife 

March 18  Kittitas County Conservation District 

March 18 Kittitas County Water Purveyors 

March 23 City of Yakima Water Systems 

March 23 City of Yakima Maintenance 

March 23 City of Yakima Planning 

March 25 Department of Ecology 

March 25 Yakima Basin Joint Board Of Control 

March 25 Kittitas Irrigation district 

March 25 Roza Irrigation District 

March 25 Sunnyside Irrigation District 

March 25 Richland Irrigation District 

March 25 Cascade Irrigation District 

March 28 Benton County Conservation district 

March 28 South Yakima Conservation District 

March 28 Barker Ranch 

March 31 Yakima County Public Works Maintenance 

April 4 City Of Richland 

April 4 Ahtanum Irrigation district 
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April 5 Washington State Department Of Transportation 

April 6 Yakima County Planning  

April 6  South Central Washington Resource Conservation and Development 

April 6 Yakima Tributary Access and Habitat Project 

April 12  Yakima Audubon 

April 18  Washington State Cattlemen’s Association 

April 19 City Of Ellensburg Public Works Department 

April 22 Washington State Department of Natural Resources 

April 25  Washington Farm Bureau 
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Appendix D.  Acronyms 
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ACWRP AHTANUM CREEK WATERSHED RESTORATION PROGRAM 

AID   AHTANUM IRRIGATION DISTRICT 

BAS   BEST AVAILABLE SCIENCE 

BIA   BUREAU OF INDIAN AFFAIRS 

BKD   BACTERIAL KIDNEY DISEASE 

BN   BURLINGTON NORTHERN RAILWAY 

BOR  BUREAU OF RECLAMATION 

BPA   BONNEVILLE POWER ADMINISTRATION 

CAG  CITIZEN’S ADVISORY GROUP 

CAO  CRITICAL AREAS ORDINANCE 

CFHMP  COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN 

csf   CUBIC FEET PER SECOND 

CWT  CODED WIRE TAG 

DNR  DEPARTMENTOF NATURAL RESOURCES 

DPS   DISTRICT POPULATION SEGMENT 

EDT   ECOSYSTEM DIAGNOSIS AND TREATMENT 

EIS   ENVIRONMENTAL IMPACT STATEMEWNT 

ESU   EVOLUTIONARILY SIGNIFICANT UNIT 

FMO  FORAGING, MIGRATION AND OVERWINTERING HABITAT (BULL TROUT) 

GMA  GROWTH MANAGEMENT ACT 

IBT   INTERAGENCY BULL TROUT TEAM 

ICTRT  INTERIOR COLUMBIA BASIN TECHNICAL RECOVERY TEAM 

KCCD  KITTITAS COUNTY CONSERVATION DISTRICT 

KCWP  KITTITAS COUNTY WATER PURVEYORS 

LE   LEAD ENTITY 

LWD  LARGE WOODY DEBRIS 

MF   MIDDLE FORK 

MPG  MAJOR POPULATION GROUP 

MSA  MAJOR SPAWNING AREA DEFINED BY ICTRT 

mSA  MINOR SPAWNING AREA 

NF   NORTH FORK 

NOAA  NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NMFS  NATIONAL MARINE FISHERIES SERVICE (A DIVISION OF NOAA) 

NPCC  NORTHWEST POWER AND CONSERVATION COUNCIL 

NPPC  NORTHWEST POWER PLANNING COUNCIL (NOW CALLED NPCC) 

NYCD  NORTH YAKIMA CONSERVATION DISTRICT 

OOSE  OUT OF SUBBASIN EFFECT 
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ORV  OFF-ROAD VEHICLE 

PIT   PASSIVE INTEGRATED TRANSPONDER 

PNAMP  PACIFIC NORTHWEST AMBIENT MONITORING PROGRAM 

RM   RIVER MILE 

RMAP  ROAD MAINTENANCE AND ABANDONMENT PLAN 

RSBOJC ROZA SUNNYSIDE BOARD OF JOINT CONTROL 

SAR   SMOLT ADULT RATIO 

SEPA  STATE ENVIRONMENTAL POLICY ACT 

SF   SOUTH FORK 

SMA  SHORELINES MANAGEMENT ACT 

SOAC  SYSTEMS OPERATIONS ADVISORY COMMITTEE 

SRFB  SALMON RECOVERY FUNDING BOARD 

ST   STEELHEAD 

TAG   TECHNICAL ADVISORY GROUP 

TDR   TRANSFER OF DENSITY RIGHTS 

TLC   TOPPENISH LATERAL CANAL 

TMDL  TOTAL MAXIMUM DAILY LOAD 

UGA  URBAN GROWTH AREA 

USFS  UNITED STATES FOREST SERVICE 

USGS  UNITED STATES GEOLOGICAL SURVEY 

USFWS UNITED STATES FISH AND WILDLIFE SERVICE 

UY   UPPER YAKIMA 

VSP   VIABLE SALMONID POPULATION 

WCIP  WATER CONVEYANCE INFRASTRUCTURE PROGRAM 

WDFW  WASHINGTON DEPARTMENT OF FISH AND WILDLIFE 

WDNR  WASHINGTON DEPARTMENT OF NATURAL RESOURCES 

WDOE  WASHINGTON DEPARTMENT OF ECOLOGY 

WF   WEST FORK 

WIP   WAPATO IRRIGATION PROJECT 

WRIA  WATERSHED RESOURCE INVENTORY AREA 

WSDOT WASHINGTON STATE DEPARTMENT OF TRANSPORTATION 

YBJB  YAKIMA BASIN JOINT BOARD (CONTRACT IRRIGATION DISTRICTS) 

YBSRB  YAKIMA BASIN SALMON RECOVERY BOARD 

YCPS  YAKIMA COUNTY PUBLIC SERVICES  

YCFCZD YAKIMA COUTY FLOOD CONTROL ZONE DISTRICT 

YHIP  YAKIMA HABITAT IMPROVEMENT PROJECT (CITY OF YAKIMA) 

YKFP  YAKIMA/KLICKITAT FISHERIES PROJECT 
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YN   YAKAMA NATION 

YRBWEP YAKIMA RIVER BASIN WATER ENHANCEMENT PROJECT 

YSFWPB YAKIMA SUBBASIN FISH AND WILDLIFE PLANNING BOARD 

YTAHP  YAKIMA TRIBUTARY ACCESS AND HABITAT PROGRAM 
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Appendix E.  EDT Background Information   
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Population Performance 
The EDT model quantifies the biological response to environmental conditions through several 
components of population performance including equilibrium abundance, productivity and life 
history diversity. It should be noted that these numbers reflect the average performance of a 
population over duration of years and are not specific to a single year or generation. Though 
numbers produced by the model reflect “average conditions”, the model does take environmental 
stochasticy into consideration through space and time. The Beverton-Holt stock recruitment 
function is foundational to the EDT model. The EDT model generates a unique stock recruitment 
function for each life stage by stream reach which are all integrated to calculate population 
abundance and productivity (Figure E.1). The point where the stock recruitment curve intersects 
the replacement line defines the population equilibrium abundance. Productivity represents the 
density independent growth rate of a population and is expressed as the number of recruits per 
spawner. Productivity also represents the resiliency of a population or ability to endure 
catastrophic events while sustaining viable numbers. Life history diversity represents the 
proportion of successful life history pathways offered to a population through space and time. 
The diversity index not only indicates the variety of life history pathways offered to a population 
but is also a buffering mechanism against catastrophic events occurring at a somewhat localized 
scale affecting a proportion of a population.  These population performance parameters define 
the means of measuring the long term viability and sustenance of the targeted population. 

Components of Population Performance 
To understand the kinds of information utilized and how it is applied, it is important to 
understand what the analysis aims to produce. Information is translated through the procedure to 
address two aspects of fish population performance: productivity and capacity. These two 
parameters define a theoretical stock-production (S-P) relationship, illustrated using a Beverton-
Holt production function in Figure E.1. The S-P curve displayed here is an example of what a 
relationship might look like between the number of fish at the beginning of a life stage and those 
surviving to the end of the stage (Mobrand 2002). 

Productivity is equivalent to the concept of intrinsic productivity discussed in McElheny et al. 
(2000) to describe viable salmon populations with respect to the  
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                             Figure E.1.   Example stock-production relationship. 

Endangered Species Act. It is survival without density dependence effects, i.e., the approximate 
rate that would occur when competition for resources among the population is minimal. In 
Figure E.1, it is the slope of the S-P curve at its origin. Productivity is a function of the quality of 
the environment.23Operating quite differently, environmental capacity limits how large a 
population can grow given finite space and food resources, depicted by the asymptote in Figure 
1. It controls the extent that density dependence is operative at different population levels. 
Capacity is a function of the quantity of key habitats and food resources available. Sets of rules 
are used by the EDT method to derive productivity, key habitat, and food parameter values from 
environmental information—these serve as inputs into the EDT model24 (Mobrand 2002). 

Steelhead 
Like other anadromous species in the Yakima Subbasin, the EDT model hypothesizes huge 
decreases in abundance through out  the subbasin for steelhead ranging from 83% to 95% 
reduction (Table E.1). The Naches, Toppenish and Upper Yakima populations exhibit diminishes 
in life history diversity from 89% to 93% since pre settlement era. A common theme among 
these populations reduction in the diversity index centers around major blockages to headwater 
tributaries in the form of channel spanning dams without upstream or downstream passage 
options. In conjunction with this, major tributaries that historically supported healthy steelhead 
populations underwent major surface water withdrawals resulting in dewatered reaches, 
unscreened diversions and impassable obstructions. These overwhelming burdens not only 
reduced life history diversity, but also substantially reduced habitat capacity (Table E.1). 

To some degree, the productivity values are indicative of the quality of available habitat offered 
to a population. Riparian corridors and flow regimes have remained relatively intact in the upper 
portions of Satus and Toppenish systems compared to the Naches and Upper Yakima portions of  
the subbasin. As a result, productivity values for Satus and Toppenish Creek steelhead are 
modestly higher than those of the Naches and Upper Yakima (Table E.1). 

 
Table E.1.  Current and historic performance generated by EDT for the four populations of steelhead in the 
Yakima Subbasin.  

 

                                                 
23 / Productivity measured across a full life cycle also incorporates sex ratio, fecundity, and fitness. 
24 / In EDT, food is both a component of environmental quality (thereby affecting productivity) and quantity  (since 
food is assumed to affect both density-independent and –dependent mortality.) Regarding its role in affecting 
density-dependent mortality, the food parameter is used in conjunction with the key habitat parameter in 
estimating capacity. 
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Scenario Diversity 
index Productivity Capacity Abundance

Current without harvest 10% 1.6                   2,287           849                
Current with harvest 10% 1.6                   2,287           849                
Historic potential 91% 10.4                 16,092         14,542           
Current without harvest 38% 2.5                   1,552           926                
Current with harvest 38% 2.5                   1,552           926                
Historic potential 92% 10.3                 6,382           5,761             
Current without harvest 13% 2.3                   876              497                
Current with harvest 13% 2.3                   876              497                
Historic potential 94% 8.8                   5,234           4,639             
Current without harvest 6% 1.7                   2,453           1,047             
Current with harvest 6% 1.7                   2,453           1,047             
Historic potential 91% 10.6                 23,355         21,152           

Naches Steelhead 
WITH GAs

Population

Satus Steelhead WITH 
GAs

Toppenish STeelhead 
WITH GAs

Upper Yakima 
Steelhead WITH GAs

 
 
 EDT Ladder Diagrams 
Ladder diagrams produced by the model evaluate the restoration and preservation potential that 
are specific to geographic areas within a population’s distribution. Geographic areas can be 
defined at a variety of scales from individual stream reaches up to an entire watershed, etc. For 
our purposes, geographic areas for streams other than the Yakima were primarily defined at the 
watershed and tributary scale depending on the size of the population. Upper and lower bounds 
of the Yakima mainstem geographic area were defined by a major tributaries or channel 
spanning structures such as diversion dams. Restoration and protection potential are generated 
for each geographic area and represent the potential increase or decrease in the population 
performance parameters. 

Restoration Potential and Limiting Factors for Individual Populations 
Tables E.2-E.5 present the geographical areas most critical for individual populations comprising 
75% of the restoration potential with respect to abundance. The numbers reflect the potential 
increases in each performance parameter and are expressed as potential gains relevant to the 
current performance of the population generated by the model. The combined ranking shows the 
significance of a specific geographic area for a population that is pertinent to restoring all three 
components of population performance.  

The strategic summary diagrams (Figures E.2-E.5) summarize the major physical and biological 
components limiting production within the specified geographic area. Each diagram is specific to 
the population and geographic areas in the adjacent tables above. These limiting factors are 
known as the level 3 Survival Factors generated from a suite of level 2 attributes, level 2’s are 
defined by data inputs that characterize the physical and biological environment. A single level 2 
attribute acts as the primary component upon the Level 3 Survival Factor. All other related level 
2 attributes act as modifiers upon the Level 3, which ultimately defines productivity, abundance 
and diversity index. In a nutshell, the level 3 correlates represent the biological response to the 
fluctuating environmental conditions through space and time. Negative impacts on survival are 
integrated across all life stages for each Level 3 correlate. In a qualitative sense, the strategic 
summaries illustrate the severity of a level 3 upon productivity. The large, medium and small 
dots in the diagram correspond to the 3 ranges of severity. 
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Naches River Steelhead 
Table E.2 indicates the high priority geographic areas for restoration potential as it applies to the 
Naches steelhead population. The table also shows the hypothesized potential gains in the 
performance parameters expressed as % increases with respect to current performance if one was 
to restore the geographic area back to pre settlement era conditions. Diagram 2 qualitatively 
illustrates the major level 3 correlates compounded across all life stages impacting survival in the 
specified geographic area. By far the Cowiche to Tieton reach was the most dominant 
geographic area that would increase the Naches steelhead population performance (+112.1% for 
abundance) if fully restored to historic conditions. Historically this was the largest floodplain in 
the Naches arm of the subbasin. Both currently and historically this geographic area is important 
for steelhead spawning and, summer and winter rearing. Due to the proximity of this geographic 
area in  the subbasin, Naches steelhead spend one or more of their life stages within, stressing the 
importance of this geographic area. Unfortunately, Because of extensive build out and placement 
of Highway 12 within this floodplain there is limited opportunity to fully realize its historic 
potential. The model indicates the diversity index could be 2x that of current life history 
pathways if the Cowiche drainage was fully restored (Table E.2). There have been major passage 
issues near the mouth of Cowiche that have severely reduced the life history pathways, 
productivity and abundance of the Naches steelhead population. Other degradations have 
occurred in the Cowiche geographic area in the form of increased temperatures, flow, sediment 
loads and habitat simplification. 

Table E.2.  Restoration Geographic areas for the Naches steelhead population sorted by the combined rank. 
Geographic areas shown below represent 75% of the restoration potential with respect to abundance. 

Naches Steelhead 
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           

Naches Cowiche to Tieton 1 124.5% 72.9% 23.7% 112.1% 

Cowiche Drainage 2 100.0% 37.1% 8.2% 57.8% 

Tieton below Tieton Dam 3 75.3% 35.0% 11.8% 61.0% 

Naches Nile to L Naches/Bumping 4 63.7% 36.4% 4.8% 52.2% 

Naches Tieton to Rattlesnake 5 73.1% 28.7% 5.5% 45.3% 

L. Naches above Salmon Falls 6 54.9% 28.8% 4.1% 43.5% 

Tieton drainage above Tieton Dam 7 41.2% 24.4% 24.5% 65.9% 

L. Naches mouth to Salmon Falls  8 65.1% 21.8% 6.3% 38.5% 

Rattlesnake Drainage 9 47.6% 28.4% 3.7% 42.6% 

Yakima Prosser Dam to Satus 10 55.3% 7.0% 17.3% 30.3% 

Naches mouth to Cowiche 12 13.7% 17.7% 4.1% 30.7% 
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Figure E.2.  Graphical illustration of major limiting factors impacting productivity at the defined geographic 
scale for the Naches River steelhead population. 

Attribute class priority for restoration

Ahtanum Am Fruit to Upper WIP
Ahtanum mouth to Am Fruit

Bumping above Bumping Dam
Bumping below Bumping Dam

Cowiche Drainage
L. Naches above Salmon Falls

L. Naches mouth to Salmon Falls 
Naches Cowiche to Tieton
Naches mouth to Cowiche

Naches Nile to L Naches/Bumping
Naches Rattlesnake to Nile

Naches Tieton to Rattlesnake
Rattlesnake Drainage

Tieton below Rimrock Dam
Tieton drainage above Rimrock Dam

Yakima Ahtanum to Naches
Yakima Benton to Powerplant

Yakima Chandler Bypass Reach 
Yakima delta

Yakima delta to Horn Dam
Yakima Horn Dam to Benton

Yakima Prosser Dam to Satus
Yakima Satus to Toppenish

Yakima SSide Dam to Ahtanum Cr
Yakima Toppenish to Sunnyside Dam

Key to strategic priority (corresponding Benefit Category letter also shown)
A B C D & E

High Medium Low Indirect or General

Geographic area priority

1/ "Channel stability" applies to freshwater 
areas; "channel landscape" applies to 
estuarine areas.
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Satus Creek Steelhead 
Table E.3 indicates the high priority geographic areas for restoration potential as it applies to the 
Satus steelhead population. The table also shows the hypothesized potential gains in the 
performance parameters expressed as % increases with respect to current performance if one was 
to restore the geographic area back to pre settlement era conditions. Figure E.3 qualitatively 
illustrates the major level 3 correlates compounded across all life stages impacting survival in the 
specified geographic area. 
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Table E.3.   Restoration Geographic areas for the Satus Creek steelhead population sorted by the combined 
rank. Geographic areas shown below 75% of the restoration potential with respect to abundance. 

Satus Steelhead 
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           

Satus drainage above Dry Cr 1 30.6% 59.3% 30.2% 63.0% 

Dry Cr Drainage 2 44.8% 21.7% 8.2% 21.2% 

Satus mouth to Dry (plus Mule 
Dry) 3 39.1% 14.8% 23.7% 34.4% 

Yakima Prosser Dam to Satus 4 5.1% 11.5% 13.2% 21.1% 

 

Figure E.3.  Graphical illustration of major limiting factors impacting productivity at the defined geographic 
scale for the Satus Creek steelhead population. 

Attribute class priority for restoration

Dry Cr Drainage
Satus drainage above Dry Cr

Satus mouth to Dry (plus Mule Dry)
Yakima Benton to Powerplant

Yakima Chandler Bypass Reach 
Yakima delta

Yakima delta to Horn Dam
Yakima Horn Dam to Benton

Yakima Prosser Dam to Satus

Key to strategic priority (corresponding Benefit Category letter also shown)
A B C D & E

High Medium Low Indirect or General

Geographic area priority

1/ "Channel stability" applies to freshwater 
areas; "channel landscape" applies to 
estuarine areas.
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Toppenish Creek Steelhead 
Table E.4 indicates the high priority geographic areas for restoration potential as it applies to the 
Toppenish steelhead population. The table also shows the hypothesized potential gains in the 
performance parameters expressed as % increases with respect to current performance if one was 
to restore the geographic area back to pre settlement era conditions. Figure E.4 qualitatively 
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illustrates the major level 3 correlates compounded across all life stages impacting survival in the 
specified geographic area. 

Table E.4.  Restoration Geographic areas for the Toppenish Creek steelhead population sorted by the 
combined rank. Geographic areas shown below represent 75% of the restoration potential with respect to 
abundance. 

Toppenish Steelhead 
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           

Toppenish Unit II to Lateral Canal 1 147.1% 12.3% 34.6% 45.8% 

Toppenish above Lateral Canal 2 29.5% 14.0% 21.1% 32.5% 

Yakima Prosser Dam to Satus 3 14.6% 14.1% 17.9% 29.1% 

Simcoe drainge above Agency 3 97.1% 11.0% 16.8% 25.6% 

Toppenish mouth to Unit II 
Diversion 4 96.1% 2.3% 21.5% 23.5% 

 

Figure E.4.  Graphical illustration of major limiting factors impacting productivity at the defined geographic 
scale for the Toppenish Creek steelhead population. 

Attribute class priority for restoration

Simcoe drainge above Agency
Simcoe mouth to Agency (plus Agency)

Toppenish above Lateral Canal
Toppenish mouth to Unit II Diversion

Toppenish Unit II to Lateral Canal
Yakima Benton to Powerplant

Yakima Chandler Bypass Reach 
Yakima delta

Yakima delta to Horn Dam
Yakima Horn Dam to Benton

Yakima Prosser Dam to Satus
Yakima Satus to Toppenish

Key to strategic priority (corresponding Benefit Category letter also shown)
A B C D & E

High Medium Low Indirect or General

Geographic area priority

1/ "Channel stability" applies to freshwater 
areas; "channel landscape" applies to 
estuarine areas.
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 Upper Yakima River Steelhead 
Table E.5 indicates the high priority geographic areas for restoration potential as it applies to the 
Upper Yakima steelhead population. The table also shows the hypothesized potential gains in the 
performance parameters expressed as % increases with respect to current performance if one was 
to restore the geographic area back to pre settlement era conditions. Figure E.5 qualitatively 
illustrates the major level 3 correlates compounded across all life stages impacting survival in the 
specified geographic area. Before discussing the results it should be stated that there is disparity 
between the EDT predicted steelhead equilibrium abundance for the upper Yakima population 
and what has been observed for the past ten years based on Roza Dam fish counts. The EDT 
model does not currently have the capability to segregate population performance parameters 
between the resident and anadromous life history forms of Oncorhynchus mykiss; and the upper 
Yakima population is largely comprised of resident rainbow trout. Revision of the model to 
address this issue is currently under discussion. 

The upper Yakima steelhead population incorporates the largest geographic area of any of the 
basin steelhead populations. Not surprisingly ten of the fifteen geographic areas define tributary 
type watersheds suggesting the historical importance of tributary contribution to the upper 
Yakima population. This is illustrated by the fact that top three geographic areas were all major 
tributaries- Manastash, Teanaway (below the forks) and the Wilson drainage (which comprises 
many small tributaries). 

Table E.5.  Restoration Geographic areas for the Upper Yakima River steelhead population sorted by the 
combined rank. Geographic areas shown below represent 75% of the restoration potential with respect to 
abundance. 

Upper Yakima Steelhead 
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           

Manastash drainge 1 72.1% 68.1% 20.6% 86.2% 

Teanaway drainge below forks 2 47.7% 57.6% 17.5% 75.2% 

Wilson Drainage 3 188.3% 26.4% 19.8% 53.4% 

Yakima Manastash to Taneum  4 41.4% 34.8% 4.4% 40.7% 

Teanaway drainge above forks 5 113.8% 24.1% 8.8% 37.2% 

NF & SF Ahtanum drainages 5 69.4% 28.8% 2.9% 33.7% 

Taneum Drainage 6 38.7% 35.1% 3.8% 40.0% 

Yakima Wilson to Manastash  7 40.5% 31.6% 4.1% 37.6% 

Yakima Naches to Roza Dam 8 27.3% 30.5% 4.6% 37.5% 

Swauk Drainage 8 43.5% 24.4% 3.3% 30.5% 

Wenas Cr Drainage 9 54.7% 19.0% 7.0% 29.9% 
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Cle Elum R above Dam 10 36.9% 14.1% 23.4% 43.8% 

Yakima Prosser Dam to Satus 12 47.1% 7.7% 17.6% 28.9% 

Yakima Ahtanum to Naches 13 16.2% 22.8% 5.6% 31.9% 

Ahtanum Upper WIP to forks 15 6.0% 25.6% 1.9% 29.7% 

Figure E-5.  Graphical illustration of major limiting factors impacting productivity at the defined geographic 
scale for the Upper Yakima River steelhead population. 
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Attribute class priority for restoration

Ahtanum Am Fruit to Upper WIP
Ahtanum mouth to Am Fruit

Ahtanum Upper WIP to forks
Bachelor & Hatton Creeks

Big Cr Drainage
Cle Elum R above Dam

Cle Elum R below Cle Elum Dam
Kachess Drainage

Manastash drainge
NF & SF Ahtanum drainages

Swauk Drainage
Taneum Drainage

Teanaway drainge above forks
Teanaway drainge below forks

Wenas Cr Drainage
Wide Hollow Crrek

Wilson Drainage
Yakima above Keechelus Dam

Yakima Ahtanum to Naches
Yakima Benton to Powerplant

Yakima Chandler Bypass Reach 
Yakima Cle Elum to Easton Dam

Yakima delta
Yakima delta to Horn Dam

Yakima Easton Dam to Keechelus Dam
Yakima Horn Dam to Benton

Yakima Manastash to Taneum 
Yakima Naches to Roza Dam

Yakima Prosser Dam to Satus
Yakima Roza Dam to Wilson Cr

Yakima Satus to Toppenish
Yakima SSide Dam to Ahtanum Cr

Yakima Taneum to Teanaway 
Yakima Teanaway to Cle Elum

Yakima Toppenish to Sunnyside Dam
Yakima Wilson to Manastash 

Key to strategic priority (corresponding Benefit Category letter also shown)
A B C D & E

High Medium Low Indirect or General

Geographic area priority

1/ "Channel stability" applies to freshwater 
areas; "channel landscape" applies to 
estuarine areas.
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Integration of Priority Geographic Areas across Species and Populations for 
Restoration 

Tables E.2-E.5 have presented the geographic areas most important to restoring the components 
of performance for the defined populations. The geographic areas listed for each population also 
represent 75% of the restoration potential in terms of restoring the population’s abundance to 
near historic levels. When viewing these Geographic areas by population with the strategic 
summaries (Figures E.2-E.5), together they illustrate the “where” and “what” components of 
restoration specific to individual populations. However, if we want to take a coarsened scale 
view of the overall benefits for multiple species in terms of restoration, we must integrate 
overlapping geographic areas across species and populations. In doing so, this process will allow 
you to view geographic areas providing the “biggest bang for your buck” so to speak. 
Geographic areas totaling 75% of the abundance restoration potential were considered priority 
areas for each population and were counted across populations of modeled species where overlap 
occurred. Results from this exercise are presented in Table E.6. The model indicates restoration 
actions in the top13 geographic areas would benefit nearly all anadromous species currently 
modeled in  the subbasin. Further more, restoration actions within the top 6 geographic areas 
listed would improve performance of multiple populations and species. A word of caution, 
geographic areas in the table below represent areas of significance for a population that also 
overlap across multiple species and populations, there are other geographic areas not included in 
Table E.6 with significant restoration potential for individual species or populations. 

 
Table E.6.  Summation of individual geographic areas across  steelhead populations.  Numbers under the 
species indicate the number of populations benefiting from restoration actions in the listed geographic area.  
Where only one steelhead population is shown as benefiting, geographic areas are ranked in descending order 
according to the additional number of populations of other species shown as benefiting in Appendix M of the 
Yakima Subbasin Plan. 

 

No. Geographic Area Steelhead 

1 Yakima Prosser Dam to Satus Cr 4 

2 Naches Cowiche Cr to Tieton R 1 

3 Naches Tieton R to Rattlesnake Cr 1 

4 Yakima Ahtanum Cr to Naches R 1 

5 Naches Nile Cr to Little Naches/Bumping Confl. 1 

6 Teanaway R below forks 1 

7 Yakima Naches R to Roza Dam 1 

8 Yakima Manastash Cr to Taneum Cr 1 

9 Yakima Wilson Cr to Manastash Cr 1 

10 Tieton drainage above Tieton Dam 1 
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11 Tieton R below Tieton Dam 1 

12 Naches mouth to Cowiche Cr 1 

13 Cle Elum drainage above Cle Elum Dam 1 

14 Teanaway drainage above forks 1 

15 Little Naches R mouth to Salmon Falls  1 

16 Wilson Drainage 1 

17 Cowiche Drainage 1 

18 Rattlesnake Drainage 1 

 
Preservation Potential for Individual Populations 

Tables E.7-E.10 present the geographical areas most critical for preservation of individual 
populations. Geographic areas listed comprise 75% of the preservation potential with respect to 
abundance. The percentages should be interpreted as potential decreases in current performance 
of the designated population if the physical and biological environment was severely degraded. 
Thus, areas with high percentages should be considered priority areas for preservation. Also, the 
combined rank next to a geographic area considers losses endured by all performance parameters 
and is computed by the sum of individual ranks for each parameter. 

 
Naches Steelhead 
Table E.7 summarizes the high priority geographic areas for preservation potential as it applies 
to the Naches steelhead population. The table also shows the hypothesized potential losses in the 
performance parameters expressed as % decreases in the current performance of the population. 
Due to the quality of spawning/rearing habitat in the Lower Naches above Salmon Falls and the 
Rattlesnake drainage, the model indicates these as the primary Geographic areas for preservation. 

 
Table E.7.  Geographic areas most significant for preservation of the Naches steelhead population.  
Geographic areas are sorted by the combined preservation rank of performance parameters. 

 

Naches Steelhead  
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           

L. Naches above Salmon Falls 1 -36.7% -29.9% -9.1% -74.8% 

Rattlesnake Drainage 1 -28.8% -33.0% -9.4% -85.2% 
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Naches Nile to L Naches/Bumping 2 -30.0% -20.5% -8.5% -48.6% 

Naches Cowiche to Tieton 3 -25.1% -13.0% -14.0% -35.8% 

L. Naches mouth to Salmon Falls  4 -17.8% -14.0% -6.7% -32.5% 

 
Satus Steelhead 
Table E.8 summarizes the high priority geographic areas for preservation potential as it applies 
to the Satus Creek steelhead population. Table 24 also shows the hypothesized potential losses in 
the performance parameters expressed as % decreases in the current performance of the 
population. The model indicates degradation within the physical and biological environment of 
the Satus Drainage above Dry Creek would result in the loss of 80% life history pathways and 
100% abundance.  This is a rather large geographic area with a high proportion of Satus Creek 
steelhead spawning within, thus, explaining the consequences with degradation. 
 

Table E.8.  Geographic areas most significant for preservation of the Satus steelhead population.  Geographic 
areas are sorted by the combined rank of performance parameters. 

 

Satus Steelhead  
Combine
d Rank 

Diversity 
Index Productivity Capacity Abundance 

Geographic Area           

Satus drainage above Dry Cr 1 -80.0% -77.2% -45.5% -100.0% 

Dry Cr Drainage 2 -14.7% -20.4% -17.2% -31.5% 

Satus mouth to Dry (plus Mule 
Dry) 3 -29.0% -14.7% -18.8% -28.3% 

 
Toppenish Steelhead 
Table E.9 summarizes the high priority geographic areas for preservation potential as it applies 
to the Toppenish steelhead population. The table also shows the hypothesized potential losses in 
the performance parameters expressed as % decreases in the current performance of the 
population. The model indicates degradation within the physical and biological environment of 
Toppenish Creek above Lateral Canal would result in the loss of 88.6% life history pathways and 
100% abundance. This is a rather large geographic area with a high proportion of Toppenish 
Creek steelhead spawning within, thus, explaining the consequences with degradation. 

 
Table E.9.  Geographic areas most significant for preservation of the Toppenish steelhead population.  
Geographic areas are sorted by the combined  preservation rank of performance parameters. 
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Toppenish Steelhead 
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           

Toppenish above Lateral Canal 1 -88.6% -96.2% -47.9% -100.0% 

Simcoe drainge above Agency 2 -5.8% -0.7% -10.2% -10.7% 

 

Upper Yakima Steelhead 
Table E.10 summarizes the high priority geographic areas for preservation potential as it applies 
to the Upper Yakima steelhead population. The table also shows the hypothesized potential 
losses in the performance parameters expressed as % decreases in the current performance of the 
population. The top three preservation geographic areas incorporate the Yakima mainstem 
upstream of the Teanaway River to Easton Dam and the Cle Elum River downstream of the dam 
to the confluence to the Yakima River. These three geographic areas rank high because of their 
vast size, the quality of habitat relative to other geographic areas and the extended period time 
steelhead reside in these three geographic areas (i.e. spawning through smoltification).  

 
Table E.10.  Geographic areas most significant for preservation of the Upper Yakima steelhead population.  
Geographic areas are sorted by the combined preservation rank of performance parameters. 

 

Upper Yakima Steelhead 
Combined 

Rank 
Diversity 

Index Productivity Capacity Abundance 

Geographic Area           
Cle Elum R below Cle Elum Dam 1 -18.6% -27.5% -0.2% -51.0% 

Yakima Teanaway to Cle Elum 1 -32.1% -23.5% -2.6% -42.9% 

Yakima Cle Elum to Easton Dam 2 -35.1% -22.9% -3.5% -42.0% 

Yakima Taneum to Teanaway  3 -27.0% -15.4% -2.0% -25.9% 

Yakima Easton Dam to Keechelus 
Dam 4 -15.0% -12.8% -1.5% -21.0% 

Yakima Manastash to Taneum  5 -12.9% -9.8% -8.3% -21.8% 

Yakima Wilson to Manastash  6 -11.1% -11.0% -4.1% -20.1% 

Yakima Roza Dam to Wilson Cr 7 -5.4% -5.0% -5.6% -12.2% 

Teanaway drainge above forks 8 -3.0% -4.5% -9.1% -14.8% 
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