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Disclaimer 
The Northwest Power and Conservation Council intended the production of this subbasin 
plan to be a collaborative effort. Therefore, any party with information relevant to existing 
natural resources and conditions within the Yakima Subbasin was provided an opportunity to 
participate in the production of this document. Consequently, the document was created 
using information collected from many sources. The parties participating in the development 
and submission of this Plan do not imply that they agree with or otherwise support all or any 
of the information submitted by any other party. All parties reserve the right to respond to 
and refute any information within this plan or any document appended to the same, as they 
may deem appropriate. 



May 27, 2004 
 
Mark Walker, Director of Public Affairs 
Northwest Power and Conservation Council 
851 SW 6th Ave, Suite 1100 
Portland, OR 97204 
 
Subject:  Submittal of the Yakima Subbasin Plan for ISRP Review and Comment 
 
Dear Mr. Walker: 
 
The Yakima Subbasin Fish and Wildlife Planning Board (YSPB) is pleased to submit the attached Yakima 
Subbasin Plan to the Northwest Power and Conservation Council for review by the Independent Science 
Review Panel (ISRP).  The Board looks forward to a presentation of the plan to the ISRP on June 14 and 
15, and to comments regarding the adequacy of the plan that the ISRP may forward to the Board upon the 
conclusion of its review.  In submitting this plan, the Board recognizes the considerable contributions 
made by citizens, special interests, agencies, and participating governments within the basin over the past 
year. 
 
To the extent practicable, the submitted plan has been prepared in accordance with the Council’s 
Technical Guide for Subbasin Planners.  Meaningful public participation in the planning process was 
aggressively pursued and achieved through a Public Involvement Program that included print and 
electronic media; internet access and web-site; distributed informational materials; staff presentations to 
interest groups and agencies; a newsletter, multiple local workshops and public meetings/hearings in each 
county jurisdiction and at the Yakama Nation; use of advisory committees; and a comment/response feed-
back loop that included Board review, in open meetings, of all comments and responses on the Public 
Review Draft of the Yakima Subbasin Plan.  This submittal includes the record of public comments and 
responses (see enclosed CD for this table and minority report). 
 
At the conclusion of the ISRP review, the Board will conduct additional local public workshops for the 
general public, interest groups, and elected officials.  In response to the ISRP comments, the Board will 
sponsor meetings with local City Councils, County Commissioners, and the Yakama Nation to review 
key findings in response to ISRP comments. 
 
The Board notes that its submittal is voluminous.  In order to present an adequate assessment, inventory, 
and management plan, the resulting length is unavoidable.  The Yakima Basin is large: 200 miles long, 
3.9 million acres, with elevations that range from 8,000 to 400 feet.  The basin’s geomorphology is 
complex and diverse and the precipitation pattern quite varied, as a consequence so is its biology.  Within 
this landscape, there has been over one hundred years of water resources use and development in the 
basin that has resulted in a regulated flow.  While the regulated flow and other land use development 
provides significant economic benefits to area communities, it may have in some cases and areas 
adversely impacted the productivity of aquatic and terrestrial species in the Yakima Subbasin.  This plan 
addresses key limiting factors to fish and wildlife species in this watershed and provides strategies to 
address these factors. 
 
We appreciate this opportunity to develop and submit the Yakima Subbasin Plan to the Council for your 
review.  Let us know if we can be of further assistance. 
 
Sincerely, 
 
 
Leo Bowman      James Lewis 
YSPB Chair      YSPB Vice Chair 
Benton County Commissioner    Yakima County Commissioner 
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Executive Summary 
1 Purpose and Scope 
The Yakima Subbasin Fish and Wildlife Planning Board (YSPB) consists of 
representatives from the Yakama Nation and local governments in the Yakima River 
basin (Table ES-1). The Mission of the Board is to: 

“Restore sustainable and harvestable populations of salmon, steelhead, and 
other at-risk species through collaborative, economically sensitive efforts, 
combined resources, and wise resource management of the Yakima 
Basin.” 

To implement this mission, the Board contracted with the Northwest Power and 
Conservation Council (Council) to draft a Yakima Subbasin Plan and submit that plan to 
the Council. 

Table ES-1. Members of the Yakima Subbasin Fish and Wildlife Planning Board. 

City of Ellensburg Yakama Nation 
City of West Richland City of Richland 
City of Yakima  Town of Granger  
City of Sunnyside Benton County 
City of Kennewick City of Selah  
Yakima County City of Benton City 
City of Prosser City of Union Gap 
City of Roslyn  

 
The contractually required purpose of the Yakima Subbasin Plan (YSP) is the protection 
and restoration of fish and wildlife. It is not a comprehensive document that directly 
addresses other issues within the basin. The YSPB is aware of the narrow focus of the 
YSP, and intends to ensure that the plan will complement rather than conflict with other 
ongoing resource objectives within the basin. In addition, the implementation of the YSP 
can enhance the existing fabric of custom and culture, and economic objectives of the 
Yakima Basin. 

1.1 Adoption and implementation of the Subbasin Plan 

The Council has published recommendations for the form and content of Subbasin Plans. 
Table ES-2). The Subbasin Plan describes to the Council the most effective ways that the 
Council and the Bonneville Power Administration (BPA) can meet their obligations in 
the Yakima Subbasin to mitigate the impacts on fish and wildlife resources from the 
construction and operation of the Federal Columbia River Power System (FCRPS). The 
Pacific Northwest Electric Power Planning and Conservation Act requires that such 
impacts be mitigated. The Subbasin Plan consists of prioritized, non-regulatory strategies 
to restore lost or degraded habitat functions using BPA ratepayer funds that are currently 
spent annually for restoration in the basin, but not according to any deliberately 
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conceived approach that defines and prioritizes clear objectives, and can measure results. 
Strategies in the Subbasin Plan are directed at protecting and restoring the functions of 
natural processes within the basin. They include ways to restore and reconnect 
fragmented habitat areas; protect existing critical habitat areas that are currently 
functioning at a high level; increase instream flows and return seasonal flows to a more 
natural flow regime; augment natural and artificial water storage; restore water 
temperatures in different parts of the basin to more natural levels; and restore sediment 
transport and sources of large woody debris. The plan also identifies the need to fund 
personnel to improve management of natural resources, to monitor and research the 
relationships between management actions and the health of the resource, and other 
actions that protect or restore natural resources functions that have been negatively 
impacted by the FCRPS. 

The strategies identified within the plan do not involve land use regulation, but instead 
rely on willing parties to voluntarily apply for grant funds, participate in BPA funded 
programs, or use BPA funding to supplement existing programs that benefit fish and 
wildlife resources 

Table ES-2. Outline of the Subbasin Plan recommended by the Council. 
I.    Introduction Introduction to the plan and subbasin overview 
II. Subbasin Assessment Focal Species, Environmental Conditions, Ecological 

Relationships, Limiting Factors, Synthesis 
 

III. Inventory  Summary of existing projects and programs 
 

IV. Management Plan Development of subbasin vision 

Development of subbasin biological objectives 

Development and prioritization of subbasin strategies 

Research, Monitoring, and Evaluation plan 

Endangered Species and Clean Water Act considerations 

V. Technical Appendices References, maps, supporting documentation 
 

The Yakima Subbasin Plan will be submitted to the Council on May 28, 2004. The 
Council will then undertake both scientific and public review of the almost 60 Subbasin 
Plans that will be submitted from across the entire Columbia Basin. Following this 
review process, the Council will adopt these plans as amendments to the Columbia Basin 
Fish and Wildlife Program in late 2004. 

2 Foundations of Subbasin Plan 

2.1 Vision for the Subbasin 

The Vision and Guiding Principles were crafted by the YSPB as the local policy input to 
the Subbasin Plan and the driver for selection of Plan’s objectives and strategies for 
restoration of fish and wildlife habitat and populations.  
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The Vision describes the desired future condition in terms of a common goal for the 
subbasin. The Vision is qualitative and reflects the policies, legal requirements and local 
conditions, and values and priorities of the subbasin in a manner that is consistent with 
the Vision described for the Columbia Basin in the Council’s program. The Vision will 
provide the guidance for implementing actions intended to carry out the Plan’s biological 
objectives and strategies for the subbasin. 

 

Table ES-3. Vision for the Year 2020 

 
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 within 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. 
 
 
Guiding Principles for the Yakima Subbasin Plan 

 
1) That the natural environment including its fish and wildlife resources is the cultural heritage 

that is common to the diversity of human existence. The underlying premise of the YSPB’s 
Mission and Vision is to prepare and implement a balanced plan of action that plays a key 
role in the long-term sustainability of our common cultural heritage within the Yakima Basin. 

2) That the quality of water and a near natural timing and quantity of water flow (normative 
hydrograph) are principle indicators of a healthy river ecosystem. 

 
3) That the Yakima Subbasin Plan enhances the Yakama Nation’s continued exercise of 

Treaty Reserved and aboriginal rights for religious, subsistence, commercial and 
recreational use of natural resources; 

 
4) That the Yakima Subbasin Plan is based on voluntary participation; 

 
5) That the processes of plan preparation, implementation, and amendment, be open and 

equitable; 
 

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

 
7) That the science, strategies and art of restoring ecosystems is yet evolving, hence programs 

and actions must be monitored and evaluated for effect and may be altered as necessary; 
 

8) That balanced sustainable resources management recognizes these basic precepts:  a) that 
the physical and biological environments are functionally interdependent relative to 
productivity;  b) that at any level of function, productivity is finite;  c) without actions to 
restore degraded functions, and to protect, avoid and mitigate impacts to the physical and 
biological environment, the increasing demands of human population growth would reduce 
productivity to zero, with unacceptable costs to the cultures and economies of the subbasin. 
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2.2 Scientific Conceptual Foundations 

A conceptual foundation is a set of theories, principles, and assumptions which describe 
the current scientific understanding of how a system functions. It determines how 
information is interpreted, what problems are identified and, as a consequence, it also 
determines the range of appropriate solutions to achieve desired management goals. The 
Conceptual Foundation for the Yakima Subbasin Plan (see Chapter 2, pages 2-11 to 2-19) 
recognizes the need for integrated management of fish and wildlife resources, which 
includes consideration of the human-based economic and cultural aspects of the 
ecosystem. It also discusses the ways in which the environment in the subbasin has 
changed since the 1850s, and how understanding these changes is key to understanding 
both the changes in fish and wildlife populations and the most effective methods to 
restore those populations. 

The term pre-1850s was used in the plan to identify a baseline describing the 
environmental conditions that sustained fish and wildlife in the basin prior to the major 
alterations of the basin ecosystem that began at the onset of increased settlement in the 
latter half of the 19th century. Identification of a baseline or benchmark against which to 
measure existing conditions is fundamental to the design, implementation, and 
monitoring of restoration and protection strategies identified in the plan.  

3 Subbasin Description and Assessment 

3.1 Geography 
The Yakima River basin is located in south central Washington and contains a diverse 
landscape of rivers, ridges, and mountains totaling just over 6,100 square miles. Along 
the western portion of the basin, the glaciated peaks and deep valleys of the Cascade 
Mountains exceed 8,000 feet. East and south from the Cascade crest, the elevation 
decreases to the broad valleys and the lowlands of the Columbia Plateau. The lowest 
elevation in the basin is 340 feet at the confluence of the Yakima and Columbia Rivers at 
Richland. Precipitation is highly variable across the basin, ranging from approximately 7 
inches per year in the eastern portion to over 140 inches per year near the crest of the 
Cascades. Total runoff from the basin averages approximately 3.4 million acre-feet per 
year, ranging from a low of 1.5 to a high of 5.6 million acre-feet. 

3.2 Population and Land Ownership 
Private ownership totals over 1.2 million acres of the nearly 4 million acres in the 
Yakima subbasin. The single largest landowner is the U.S government with 1.5 million 
acres, or 38 percent of the land area. Most of the federal land is within the Wenatchee 
National Forest. Other large federal land holdings include the U.S. Army Yakima 
Training Center, a portion of the Department of Defense Hanford Nuclear Reservation, 
and Bureau of Land Management lands. Other public ownership (state, county, and local 
governments) total over 400,000 acres.  
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The entire Yakima Basin lies within areas either ceded to the United States by the 
Yakama Nation or areas reserved for the use of the Yakama Nation. The Yakama 
Reservation occupies about 40 percent of Yakima County and about 15 percent of the 
basin.  

The basin’s population is projected to increase about 45 percent by 2020. Most of the 
growth is anticipated to occur in the cities and communities along the river corridor and 
floodplains, from the city of Cle Elum downstream to the confluence with the Columbia 
River. Projected population growth in the subbasin will continue to put pressure on 
natural resources that provide habitat for fish and wildlife. Conversion of land and water 
resources to uses such as housing, roads, agriculture, industry, commercial development, 
recreation, energy, and related infrastructure means increased pressure on fish and 
wildlife habitat.   

3.3 Water  

Six major reservoirs are located in the subbasin and form the storage component of the 
federal Yakima Project, managed by the Bureau of Reclamation (Table ES-4) Total 
storage capacity of all reservoirs is approximately 1.07 million acre feet, total diversions 
average over 2.5 million acre feet. The construction and operation of the irrigation 
reservoirs have significantly altered the natural seasonal hydrograph of all downstream 
reaches of the mainstem and some tributaries.   

Table ES-4. Major reservoirs in the Yakima Subbasin.  

Reservoir River system 
Storage Capacity 

(acre-feet) 

Keechelus Lake Upper Yakima 157,800 

Kachess Lake Upper Yakima 239,000 

Cle Elum Lake Upper Yakima 436,900 

Rimrock Lake Naches 198,000 

Bumping Lake Naches 33,700 

Clear Lake Naches 5,300 

 

Historically, the hydrologic cycle in this basin was characterized by extensive and 
complex exchange of water between the surface, hyporheic (shallow groundwater made 
up of downwelling surface water) and groundwater zones. Under pre-1850s conditions, 
vast alluvial flood plains were connected to complex webs of braids and distributary 
channels. These large hydrological buffers spread and diminished peak flows, promoting 
infiltration of cold water into the underlying gravels. Side channels and sloughs provided 
a large area of edge habitat and a variety of thermal and velocity regimes. For salmon and 
steelhead, these side channel complexes increased productivity, carrying capacity, and 
life history diversity by providing suitable habitat for all freshwater life stages in close 
physical proximity.  
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3.4 Focal Species and Habitats 
The final Subbasin Plan will be a comprehensive strategy for the management of all fish 
and wildlife in the Yakima Subbasin. To reduce the complexity of dealing with large 
amounts of information about the hundreds of species in the region, the Plan will 
concentrate on a few “focal species” that will be used as indicators of overall wildlife and 
habitat conditions and to characterize and evaluate management actions in the Subbasin. 
For each focal species, the Plan will provide detailed information about historic and 
current conditions, why a certain species is considered a good indicator, and known 
causes of decline if such is the case. Proposed management strategies will then be 
evaluated by their likely effects on the focal species. 

The rationale for focal species selection is: a focal species has special ecological, cultural 
or legal status and is used to evaluate the health of the ecosystem and the effectiveness of 
management actions. Criteria used in selecting focal species include, in order of priority 
a) designation as endangered or threatened under the Endangered Species Act (ESA) of 
1973, b) ecological significance c) cultural significance, and d) local significance. Six 
fish species and 11 wildlife species were chosen as focal species. 

3.4.1 Fish Focal Species 
The aquatic technical committee identified a number of fish species and stocks that 
potentially warranted consideration as focal species for subbasin planning purposes. An 
initial list of eight species/stocks was evaluated by the Yakima Subbasin Fish and 
Wildlife Planning Board and later narrowed to six species (Table ES-5). 

Table ES-5. Fish Focal Species and Their Selection 

Focal Species   Steelhead/  Spring Fall   Pacific  
Criteria Bull trout Rainbow trout Chinook Chinook Sockeye Lamprey

ESA Status Threatened Threatened None None None* None 

Has Ecological Significance Yes Yes Yes Yes Yes Yes 

Has Cultural Significance   Yes Yes Yes Yes Yes 
Anadromous and/or 
Resident R A and R A A A A 

* Sockeye were extirpated from the Yakima Subbasin ca 1920 

 
Yakima Basin bull trout populations were listed as threatened under the ESA, effective 
10 July 1998. Nine distinct bull trout stocks have been identified in the Yakima Basin by 
WDFW. Of these nine stocks, six are classified as “Critical,” one as “Depressed,” one as 
“Healthy,” and one as “Unknown”.  

Spring chinook populations have been dramatically reduced from pre-1850s abundance 
levels. Introductions of spring chinook from the Cle Elum Supplementation and Research 
Facility (CERSF) have increased the abundance of spawning fish in the Upper Yakima 
spring chinook population. 

Fall chinook populations have also been dramatically reduced from pre-1850s abundance 
levels. There are two genetically distinct stocks recognized in the Yakima Basin. The 

Executive Summary - 7 



mainstem stock is found throughout the lower Yakima River (roughly the lower 100 
miles), and a stock is endemic to the Marion Drain, a man-made drainage ditch for the 
Wapato Irrigation Project (WIP). Environmental conditions have changed since the early 
1930s, which has resulted in decreased production of fall chinook and a shift in juvenile 
out-migration shifting to earlier in the year.  

Steelhead and rainbow trout are widely but thinly distributed across the Yakima Basin 
and have been dramatically reduced from pre-1850s abundance levels. Yakima Basin 
steelhead were listed as threatened under the ESA, effective 24 May 1999. Production of 
steelhead within the Yakima Basin is heavily weighted towards Satus and Toppenish 
Creeks, which have healthy populations. Anadromy in rainbow trout populations, and the 
overall size of the population in the Upper Yakima River is presently much decreased 
from historic levels.  
 
The historical total run size of Yakima River sockeye salmon has been estimated at either 
100,000 or 200,000. Sockeye were extirpated following the completion of impassible 
storage dams below all natural rearing lakes in the late teens and early 1920s. Because 
sockeye salmon were extirpated from the Yakima Subbasin so long ago, little is known 
about genetic or life history variation that may have occurred in individual stocks or 
populations.   

Pacific lamprey, once an important food source for Native Americans in the subbasin, is 
a Washington State species of concern and is under consideration for ESA listing by 
USFWS. They are currently found in the mainstem Yakima and Naches Rivers, but fewer 
than 15 have been observed in the Yakima system since 1992.  

3.4.2 Focal Wildlife Habitats and Species 
Because of the large number of wildlife species and habitats in the subbasin, the subbasin 
wildlife assessment focuses on specific focal habitats as well as focal species. Focal 
habitats were selected based on the amount of decline and sensitivity of the habitat to 
alteration or destruction. Planners also felt that these habitats are ecologically important 
for healthy fish and wildlife populations. Focal species were selected because of their 
status as listed as threatened and endangered at either the federal or state level, cultural 
significance, and/or their value as indicators of overall habitat conditions. The selection 
criteria for focal habitats and species are shown in Table ES-6 and ES-7. 
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Table ES-6. Focal species selection matrix for the Yakima Subbasin Plan.  

Status* 
Common Name Focal Habitat 

Federal State 
Native 

Species PHS** Partners in 
Flight 

Game 
Species 

Western Toad SC C Yes Yes No No 

Sandhill Crane 
Montane Coniferous 
Wetlands  E Yes Yes No No 

White-headed 
Woodpecker  C Yes Yes Yes No 

Lewis’ Woodpecker  C Yes Yes Yes No 

Western Gray Squirrel 

Ponderosa Pine / 
Oregon White Oak 

SC T Yes Yes No No 

Mule Deer   Yes Yes No Yes 

Sage Grouse C T Yes Yes No No 

Brewer's Sparrow 

Interior (Eastside) 
Grassland 

Shrub steppe   Yes No Yes No 

Yellow Warbler   Yes No No No 

Mallard 
Eastside (Interior) 
Riparian Wetland   Yes No No Yes 

American Beaver Numerous Habitats   Yes No No Yes 

* C = Candidate; SC = Species of Concern; T = Threatened; E = Endangered 

** Priority Habitat Species (Washington Department of Fish and Wildlife) 

 

Montane Coniferous Wetlands  
Historically the Yakima subbasin contained significant amounts of this habitat, but the 
effects of roads and road drainage have significantly degraded large areas. A variety of 
wildlife is dependent upon this habitat. Western toads, now uncommon in much of their 
former range, depend on montane coniferous wetlands for breeding. Sandhill cranes 
occupy breeding territories in wetlands adjacent to riverine systems, closed drainage 
basins at the base of desert mountain ranges, and isolated mountain meadows. Sandhill 
cranes are listed as endangered by the State of Washington. 

Ponderosa Pine/Oregon White Oak  
Ponderosa pine/Oregon white oak habitat has experienced the strongest declines and 
degradation of any habitat type. The wildlife communities have suffered from the 
reductions of dead standing trees (snags), and old-growth forest conditions. Fire 
suppression has led to dense forest stands, while harvest has removed the largest trees. 
The white-headed woodpecker and western gray squirrel are dependant upon large cone 
bearing pines, particularly in winter. White-headed woodpeckers use large ponderosa 
pine snags for nesting. Western gray squirrels use large pines and Oregon white oaks for 
important life stages, such as nesting and feeding. 
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Shrub Steppe/ Interior Grasslands  
It has been estimated that only 40 percent remains of the roughly 10.4 million acres of 
shrub-steppe that once existed in Washington prior to the 1850s. This has substantially 
reduced the amount of habitat available for shrub steppe-associated wildlife. The greater 
sage grouse requires large landscapes for cover and forage. Bunchgrasses conceal nests 
and provide cover for broods. Pre-nesting hens and young chicks consume forbs and 
associated insects. The Brewer’s sparrow needs dense sagebrush for nesting and post-
fledging success. Although they do not require large landscapes typically associated with 
sage grouse, breeding success has been shown to decrease as patch size decreases. Mule 
deer utilize forests in the summer and migrate to grassland and shrub steppe habitat in fall 
and winter. They depend on a variety of native shrubs, forbs, and grasses.  

Interior Riparian  
Riparian areas support a high diversity of fish and wildlife. They also have intrinsic 
values related to aesthetics, flood control, and water purification. Fish and wildlife are 
provided with breeding habitat, movement corridors and seasonal ranges. The yellow 
warbler, mallard duck, and American beaver represent key attributes related to the health 
of this focal habitat. The yellow warbler represents the shrub component, while the 
mallard represents the wetland, side channel and associated floodplain grassland 
components. Beavers play an important part representing the hydrologic, forest and 
vegetation components. Land use practices, such as, roads, dams, and agriculture, remove 
important riparian vegetation while also affecting the structural and functional diversity 
of riparian habitat. 

4 Management Plan 

4.1 Limiting Factors, Biological Objectives, and Strategies 
The Technical Guide for Subbasin Planners recommends that the Management Plan 
contain Biological Objectives and Strategies to meet those Objectives. Biological 
Objectives should: 

• Be consistent with basin-level visions, objectives, and strategies adopted in the 
program. 

• Be based on the subbasin assessment and resulting working hypothesis. 
• Be consistent with legal rights and obligations of fish and wildlife agencies and 

tribes with jurisdiction over fish and wildlife in the subbasin, and agreed upon by 
co-managers in the subbasin. Where there are disagreements among co-managers 
that translate into differing biological objectives, the differences and the 
alternative biological objectives should be fully presented. 

• Be complementary to programs of tribal, state and federal land or water quality 
agencies in the subbasin. 

• Be consistent with the Endangered Species Act recovery goals and Clean Water 
Act requirements as fully as possible. 

• Be quantitative and have measurable outcomes. 
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Strategies must: 

• Explain the linkage of the strategies to the subbasin biological objectives, vision 
and the subbasin assessment Explain how and why the strategies presented were 
selected over other alternative strategies (e.g. passive restoration strategies v. 
intervention strategies) 

• Describe a proposed sequence and prioritization of strategies 
• If necessary, describe additional steps required to compile more complete or 

detailed assessment  
 

The Management Plan strategies are based upon the Key Findings that are identified in 
the Assessment chapter, and the Working Hypotheses that are proposed as the causes of 
these observed conditions. Each Key Finding and Working Hypothesis is listed along 
with its level of confidence and an estimate of the significance of the impact of the key 
finding upon focal species or the ecosystem. The Key Finding and Working Hypotheses 
are then matched with Biological Objectives, which then lead to short and long-term 
strategies intended to eliminate or mitigate undesirable conditions, or protect and improve 
desirable conditions. The sections below present an abbreviated version of the major key 
findings and strategies from the Subbasin Plan. 

4.2 Major Key Findings and Management Strategies 

4.2.1 Aquatic Habitats 

The loss of floodplain habitat, especially side channels and springs adjacent to the 
mainstem Naches and Yakima rivers, were identified as a significant limiting factor for 
the productivity of aquatic habitat in the subbasin. Actions to reverse this habitat loss are 
to relocate infrastructure (where possible) to allow natural processes to operate and 
reconnection of side channels by removal of obstructions. Artificial channels should be 
constructed where current conditions allow.   

Riparian zone (the area adjacent to the river which is influenced by the river itself) 
problems include lack of shade and large woody debris (LWD), bank instability, and the 
inability of black cottonwood to reproduce under existing flow regimes. The Subbasin 
Plan calls for restoration of riparian zones and reduction of chronic bed instability 
through revegetation, introduction of LWD, protection of riparian areas by purchase or 
easement, improved riparian area management, and restoration of natural flow regime.  

Channel confinement by levees, bridges and roads leads to altered floodplain functions 
and habitat loss. Multi-jurisdictional floodplain restoration and flood hazard reduction 
projects are necessary to reconnect floodplain side channels and to restore "unmanaged" 
or natural floodplain habitats. 

The presence of reservoirs in the system has reduced peak flows and may have either 
increased or decreased energy available for sediment transport. The effect the natural 
glacial lakes had on flow and other attributes such as temperature is not well understood, 
and therefore we do not have accurate guides to pre-1850s conditions. Characterizations 
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of the pre-1850s flow regimes are important for evaluation of how system function has 
changed, and how those changes have affected fish and wildlife populations. An 
objective is to find or create a new model to simulate the physical, chemical, thermal 
effects of lakes in the pre-1850s environment so that we can better understand the 
difference between current conditions and conditions that existed before the lakes were 
dammed. 

Altered flows of water, sediment and water temperature changes (mostly summer 
increases) severely reduce the quantity and quality of aquatic habitats. The Plan contains 
objectives to replicate basin wide temperature variability by returning the timing and 
quantity of river flow to a more natural state. This restoration of a normative flow regime 
can be accomplished by the purchase, transfer, or lease of water rights; changes in flow 
management, conservation; and increased natural and artificial storage. 

There is a high predation risk for juvenile salmonids in the Subbasin. To reduce the effect 
of elevated predation it is recommended to increase the number of spawning fish in the 
Yakima Subbasin, reduce populations of smallmouth bass in the lower Yakima River, 
improve cover and off channel habitats, and implement further control on predator 
populations in mainstem reservoirs.  

Passage barriers and unscreened diversions and pumps have significant negative effects 
on salmon productivity. Related objectives of the plan are to improve passage and design 
of irrigation diversions to allow fish and sediment to pass through diversion points. The 
strategies recommended are to reduce or eliminate operational spill to tributaries during 
migration periods, increase irrigation efficiency, relocate or consolidate existing 
structures, replace or rebuild existing diversion dams, move or consolidate diversions, 
and provide pump screens to landowners.   

Kachess, Kecheelus, Cle Elum and Bumping Dams block passage for sockeye and bull 
trout and Tieton Dam blocks passage for bull trout. A high priority objective is to restore 
passage to at least one dam by 2007, possibly through various fish passage options such 
as ladders, trap and haul, and modification of outlets for downstream passage. 

4.2.2 Key Findings for Fish Focal Species 

Spring chinook populations have been dramatically reduced from pre-1850s abundance 
levels. An important objective in the plan is to restore spring chinook population 
abundance, productivity and spatial distribution to viable, harvestable and sustainable 
levels over the next 30 years. This will require research on habitat restoration and 
population management activities such as harvest management and hatchery 
supplementation. Habitat improvements, especially side channel reconnection, should be 
concentrated in middle and lower alluvial floodplains 

Fall chinook populations have been dramatically reduced from pre-1850s abundance 
levels. To increase Tribal and sport harvest opportunities there should be an annual 
release of 1.8 million out-of-basin acclimated hatchery smolt releases from the Prosser 
Hatchery.  
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Extirpation of sockeye salmon from the Yakima Subbasin has reduced the productivity 
of the watershed and ecosystem as a whole, and eliminated a significant source of 
commercial and subsistence harvest. The Plan contains an Objective to reintroduce 
sockeye to two reservoir systems by 2015, and to establish self-sustaining populations by 
2030. The first steps are to study the feasibility of this objective and perform initial 
studies on closely related sockeye stocks. This will also require study of the potential to 
establish passage at the dams, and the development of appropriate broodstock with which 
to establish the population. 

Steelhead populations have been reduced from pre-1850s abundance levels because of 
habitat loss and alteration and changes in the biotic community. These factors have 
reduced habitat suitability, which in turn has reduced productivity, abundance, and spatial 
distribution of the species. To increase the abundance, productivity, and genetic diversity 
(and therefore stability), of the species it is recommended to increase distribution of 
healthy steelhead populations in areas that are currently suitable but inaccessible, such as 
Cowiche Creek and possibly Taneum Creek, and improve habitat in those areas currently 
accessible but of low quality. Steelhead population should be monitored for abundance, 
distribution, and genetic diversity.  

Steelhead abundance and productivity have also been reduced due to a severe reduction 
in repeat spawning. To increase the number of repeat spawning steelhead in Yakima 
Subbasin, collect spawned out steelhead kelts and 1) recondition these kelts for release in 
the subbasin for natural spawning, and/or 2) transport kelts below the Columbia  
River dams to increase repeat spawning. 

Population levels of Pacific lamprey have been dramatically reduced from pre-1850s 
levels. Improve passage and study specific habitat relationships for lamprey. 

Management of reservoir water levels can create obstructions to tributary access for bull 
trout spawning migrations. The plan objective is to allow unimpeded access of bull trout 
to spawning areas. It will be necessary to study methods for the construction of 
permanent channels or paths and monitoring of conditions so that migration can be 
maintained. In the short term, trapping and hauling of spawning bull trout may be 
beneficial. 

Bull trout have reduced population viability due to competition and interbreeding with 
brook trout. The plan recommends eliminating brook trout from presently occupied or 
suitable bull trout habitat and the termination of brook trout stocking within the subbasin. 

4.2.3 Focal Wildlife Habitats and Species 
Altered fire frequencies, poor grazing practices, invasive weed species, and human 
development (agriculture and urban) in shrub steppe has caused habitat fragmentation, 
isolation of wildlife populations, and local species extirpations. Small blocks of native 
shrub steppe have lost functionality and species diversity. The recommended strategy to 
reduce this fragmentation is to assess key connectivity areas, acquire easements or fee 
title from interested landowners in targeted areas, and cooperation with landowners, 
tribes and public agencies on projects. Habitat quality can be improved by improving the 
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ability to control fires, prioritizing weed control areas, and implementing native plant 
restoration. 

Riparian wetlands have been lost on a large scale because floodplain habitats have been 
converted to human uses such as development, irrigated agriculture, pasture, or gravel 
mining. Loss of riparian wetland habitat structure and hydrology reduce or eliminate 
ecological function. 

The objectives and strategies recommended to restore riparian wetland habitat are 
essentially the same as those for restoring floodplain habitat for fish. The main objective 
is to restore ecologically functional floodplains and riparian wetlands by creating 
adequate hydrological conditions to reconnect habitats in tributary and mainstem 
floodplain areas by 2015. Strategies to achieve these objectives include immediately 
implementing protection and restoration activities in important areas, educating 
landowners in best management practices and means of reducing impacts in focal 
habitats, purchasing water rights from willing sellers in unregulated tributaries and 
exploring opportunities for alterations in hydrologic management. 

Habitat quality and ecological function in ponderosa pine/oak woodlands has been 
reduced because of altered forest species composition and age structure. Harvest practices 
have resulted in removal of older stands and large overstory trees across the landscape. 
Fire suppression has altered stand structures, favoring shade tolerant species and 
promoting overstocking of stands.  

The objectives are to restore functional habitat with an overstory of large Ponderosa pine 
on ecologically significant portions of focal habitat area by the year 2104, and to restore 
functional fire regime on a meaningful scale in the Yakima Subbasin by 2020. Strategies 
to achieve these objectives include identifying areas where thinning and/or prescribed 
burning would help achieve habitat objectives, increasing the use of prescribed fire on 
public lands by 100 percent by year 2015, and thinning appropriate stands. 

The montane wetland habitat suffers from altered plant species composition due to 
overgrazing, altered fire frequencies, and off-road vehicle use, as well as altered 
hydrology due to roads, culverts and off-road vehicle use. Disturbance from human 
presence is also a factor. The plan objectives are to improve vegetative condition of 
public land meadows by year 2010 and correct the impaired hydrologic functions, 
especially those occurring in unregulated tributaries. The primary strategies 
recommended to achieve these objectives include identifying and fencing montane 
wetlands important to focal species, purchasing grazing leases in identified areas, 
implementing controlled burns in meadows suffering from tree encroachment, relocating 
or modifying 50 percent of roads negatively impacting publicly owned montane 
wetlands, and eliminating vehicular access and campsites in all wetland areas identified 
as potential sandhill crane habitat. 
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5 Research Monitoring and Evaluation 

5.1 Adaptive Management of the Subbasin 
It is important to recognize that the Subbasin Plan is a snapshot in time of the current 
understanding of the conditions within the Subbasin. The Management Strategies are 
designed to recognize uncertainty and lay out a process for improvement of our 
understanding of the Subbasin, as well as implement actions that we feel confident will 
succeed within the context of the goals of the Subbasin Plan. The purpose of ongoing 
research and monitoring is to reduce uncertainty regarding subbasin function and to move 
from uncertainty to action items. As results of research and monitoring become known, 
or in some cases as projects are further refined, more specific action strategies are 
expected to be formulated at points in time which do not precisely coincide with updates 
to the Subbasin Plan or provincial reviews. If adaptive management (i.e. a structured 
process to actively learn from ongoing management as well as research) is to work and 
improve our decision-making ability over time, research and monitoring programs must 
be allowed to occur within each planning cycle. Therefore the agencies that use the 
Subbasin Plan as a guide for funding decisions need to recognize that the specific 
strategies within the Plan will soon be out of date, and that newly developed strategies 
that are derived from and consistent with Biological Objectives should still be considered 
as components of the Subbasin Plan. 

Successful implementation of this plan will be ongoing, challenging, and long term. This 
will not be an easy or simplistic process. Fundamental changes to the current 
institutional, legal, and policy framework are beyond the scope of the YSP, and require a 
commitment by all parties to work together into the future. This commitment is 
articulated in the YSP Vision statement, “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.” 
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Chapter 1 
Subbasin Overview 

Mission Statement 

“Restore sustainable and harvestable populations of salmon, steelhead, and other 
at-risk species through collaborative, economically sensitive efforts, combined 
resources, and wise resource management of the Yakima Basin.” 

– Yakima Subbasin Fish and Wildlife Planning Board  

Chapter 1 describes the Yakima Subbasin and its place within the Columbia Plateau Province or 
eco-region as defined by the Northwest Power and Conservation Council (Council). The chapter 
begins with the Yakima Subbasin Fish and Wildlife Planning Board’s (YSPB) preamble for the 
2004 Yakima Subbasin Plan (YSP); summarizes the Yakima Subbasin’s geological, climatic, 
biological, and hydrological characteristics; describes the human population and activities that 
occur in the subbasin; and gives an overview of its fish and wildlife resources. 

1 The Purpose and Scope of the Yakima Subbasin Plan 
The purpose of the YSP is to provide the Council with a coherent and measurable plan for 
allocating Bonneville Power Administration (BPA) fish and wildlife mitigation and restoration 
funds within the Yakima Basin. The plan is intended to provide guidance to BPA and the 
Council on the general locations and types of projects that would mitigate the impacts of the 
Federal Columbia River Power System (FCRPS) on basin fish and wildlife resources, and also to 
aid the Council in development of strategies for compliance with the Endangered Species Act 
(ESA) 1  in tributaries such as the Yakima River. The plan identifies short and long term non-
regulatory strategies for restoring species habitat, and prioritizes those strategies relative to type 
and location within the basin. An objective of the prioritization is to identify early funding 
opportunities that provide basin-wide, and species-wide restoration results. The primary revenue 
source to implement plan strategies is BPA electric utility ratepayer funds which fund restoration 
actions through the enactment by Congress of the 1980 Pacific Northwest Electric Power 
Planning and Conservation Act (Power Act [P.L. 96-501]). Once adopted by the Council, the 
Yakima Subbasin Plan, along with the plans from the other subbasins within the Columbia 
system will become an amendment to the Columbia Basin 2000 Fish and Wildlife Program. 

                                                 
1 The Endangered Species Act of 1973 was passed to provide for the conservation of species which are in danger of 
endangerment or extinction throughout all or a significant portion of their range and the conservation of the 
ecosystems on which they depend. "Species" is defined by the Act to mean a species, a subspecies, or, for 
vertebrates only, a distinct population. 
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1.1 The Role and Perspective of the Yakima Subbasin Fish and 
Wildlife Planning Board 

Historically, the Yakama Nation (YN) and Washington Department of Fish and Wildlife 
(WDFW), as Co-managers of the Yakima Subbasin fish and wildlife resources, were the primary 
drafters of previous subbasin plans adopted into the Council’s Fish and Wildlife Program. In 
order to achieve a subbasin plan that meets the requirements of the Power Act and also reflects 
local priorities, this subbasin plan relied on an ongoing high level of involvement by the Co-
managers and direct participation by local. The YSPB was formed to prepare and deliver this 
plan by the end of May 2004. 

The YSPB consists of elected representatives of the YN, Benton and Yakima Counties, and 
twelve cities, Benton City, Ellensburg, Granger, Kennewick, Prosser, Richland, Roslyn, Selah, 
Sunnyside, West Richland, Yakima, and Union Gap, within the basin. To integrate community 
values throughout the plan the YSPB has developed Mission (Chapter 1-3) and Vision 
statements with supporting principles (Chapter 4-3) that are consistent with and broaden the 
Council’s vision as described in the Council’s 2000 Fish and Wildlife Program. The Board’s 
Vision statement emphasizes the protection and enhancement of local cultures, customs, and 
economies while restoring sustainable and harvestable fish and wildlife populations. 

The Board considers the human community and its socio-economic activities as integral 
components of the basin ecosystem, and productive, sustainable, and harvestable fish and 
wildlife resources as integral components of an improved quality of life for the human 
community. 

1.1.1 Strategies to Protect and Restore Fish and Wildlife Resources 
The strategies identified within the YSP do not involve land use regulation, but instead rely on 
willing parties to voluntarily apply for grant funds, participate in BPA funded programs, or use 
BPA funding to supplement existing programs that benefit fish and wildlife resources. Strategies 
generally concentrate on either protection or restoration. Protection strategies are for habitat 
locations that are currently functioning at a high level, and are important to the overall life 
history of a focal species. These strategies include land or water rights purchases, transfers, 
easements, and exchanges. Restoration strategies are used for locations where conditions limit 
the productivity or abundance of a focal species or focal habitat. The intent of these strategies is 
to reverse the causes of those limiting conditions by, for example, opening up or reconnecting 
fragmented habitat areas, restoring riparian function, or returning seasonal flows to a more 
natural flow regime.  

To accomplish the mission of this plan and the Power Act, continued funding is required to 
improve management of natural resources, to monitor and research the relationships between 
management actions and the health of the resource, and other actions that protect or restore 
natural resource functions that have been negatively impacted by the FCRPS and other actions in 
the basin.  

1.1.2 The YSP as a “Balanced” Document 
The contractually required purpose of the YSP is the protection and restoration of fish and 
wildlife. It is not an omnibus document that directly addresses other issues within the basin. The 
YSPB is aware of the narrow focus of the YSP, and intends to ensure that the plan will 
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complement rather than conflict with other ongoing resource objectives within the basin. In 
addition, the implementation of the YSP can enhance the existing fabric of custom and culture, 
and economic objectives of the Yakima Basin. 

1.1.3 Pre-settlement (Pre-1850) Conditions and Normative Flow 
During early review of the draft YSP, it became apparent that there were a few key terms and 
concepts in the plan that raised concerns, especially the terms “pre-settlement” and “normative 
flow conditions”. These were perceived by some readers as plan objectives that would require 
the evacuation of all non-native humans from the basin and the destruction of all capital facilities 
that would impede a return to these conditions. This is not the intent of these terms and concepts. 

The term “pre-settlement” (now pre-1850s) was used to identify a baseline describing the 
environmental conditions that sustained fish and wildlife in the basin prior to the major 
alterations of the basin ecosystem that began at the onset of increased settlement in the latter half 
of the 19th century. Identification of a baseline or benchmark against which to measure existing 
conditions is fundamental to the design, implementation, and monitoring of restoration and 
protection strategies identified in the plan.  

The term “normative flow” in the YSP is not a goal but rather a benchmark that many of the 
objectives and strategies within the plan are directed towards, and that project action for flow 
improvement or water conservation should be measured against.  

Given the existing institutional and legal constraints, a return to the pre-1850 flow regime is not 
likely to occur, though some improvements in flow can be made through the voluntary use of 
water rights transfers, purchases, trusts, conservation, changes in land use, etc. The YSPB also 
recognizes that modification of flows that could approach the functional equivalent of the pre-
1850 flow regime (relative to restoring fish and wildlife in the basin) may be possible through 
flow management associated with new capital projects including additional off-stream water 
storage or other large infrastructure projects that allow irrigation water to be routed through the 
basin with less effect on in-stream resources. 

Successful implementation of this plan will be ongoing, challenging, and long term. This will not 
be an easy or simplistic process. Fundamental changes to the current institutional, legal, and 
policy framework are beyond the scope of the YSP, and require a commitment by all parties to 
work together into the future. This commitment is articulated in the YSP Vision statement, 
“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.” 

2 Subbasin in Regional Context 
The Council is responsible for implementing the Power Act of 1980 and the Fish and Wildlife 
Program mandated by the Act. For planning purposes, the Council divided the more than 60 
subbasins of the Columbia River Basin south of the Canadian border into 11 eco-regions or 
provinces. 

The 11 provinces (Figure 1-1), beginning at the mouth of the Columbia River and moving 
inland, are: Columbia Estuary; Lower Columbia; Columbia Gorge; Columbia Plateau; Columbia 
Cascade; Inter-Mountain; Mountain Columbia; Blue Mountain; Mountain Snake; Middle Snake; 
and Upper Snake. These 11 eco-regions include the entire Columbia River basin in the United 
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States, and together cover approximately 220,000 square miles in Washington, Oregon, Idaho, 
and Montana.  

The provinces are made up of adjoining groups of ecologically related subbasins, each province 
distinguished by similar geology, hydrology, and climate. Because physical patterns relate to 
biological population patterns, fish and wildlife populations within a province are also likely to 
share life history and other characteristics (NPCC 2000). 

 
Figure 1-1. Columbia River Basin ecologically based provinces and Yakima Subbasin 

 

The Yakima Subbasin is in the Columbia Plateau Province. The Yakima Subbasin, along with 
other subbasins in the 11 Columbia Basin provinces, will develop its own Management Plan with 
a vision, biological objectives, and strategies. The Council’s intent is to adopt each subbasin 
Management Plan into the 2000 Fish and Wildlife Program during its 2004-2005 amendment 
process. The Management Plans will then guide development of the Columbia Basin Fish and 
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Wildlife Program and the selection of projects at the subbasin level. The plans will be 
periodically updated. 

Eventually, each of the 11 provinces will have its own vision, biological objectives, and 
strategies consistent with those adopted for its subbasins. The biological objectives at the 
province scale would then guide development of the program at the subbasin scale. 

2.1 Columbia Plateau Province 
The Columbia Plateau Province (Plateau) is the largest of the ecological provinces and extends 
over an area of approximately 45,275 square miles. It is defined as the Columbia River and 
associated watersheds between The Dalles and Wanapum dams on the Columbia River and Ice 
Harbor on the Snake River. This area includes much of southeast and south-central Washington, 
north central and northeast Oregon, and a small portion of Idaho east of Moscow. The Plateau is 
divide into 10 subbasins: Deschutes; John Day; Columbia Lower Middle; Umatilla; Walla Walla; 
Tucannon; Snake Lower; Palouse; Crab; and Yakima.  

The Cascade Mountains form the western border of the Plateau through Oregon and Washington, 
while the Palouse region along the Washington/Oregon border and Blue Mountains form the 
eastern edge. The southern border is marked by the divides that separate the upper Deschutes and 
John Day drainages from the Oregon High Desert and drainages to the south, while the northern 
border is formed by the Wenatchee Mountains and the divides that separate Crab Creek and 
Palouse River from the drainages in the Inter-Mountain Province.  

The principal rock of the Columbia Plateau is a series of basalt flows, interspersed with 
sedimentary layers, called the Columbia River Basalt Group. The hydrology of the Plateau is 
complex; surface water includes numerous small tributaries draining to mainstem rivers, while 
underlying the region is the Columbia Plateau aquifer system, localized in some areas by series 
of groundwater subbasins. Temperatures and precipitation vary widely, usually depending on 
elevation, with cooler and wetter climates in the mountainous areas at the Plateaus’ western, 
eastern, and northern boundaries, and warmer and drier climates in the lower areas that make up 
most of the province. The mountainous regions are predominantly coniferous forests, while the 
arid regions are characterized by sagebrush steppe and grassland. Many of the same fish and 
wildlife species are found in each of the 10 Plateau subbasins. 

The native people of the Plateau included the Yakama, Wanapum, Palouse, Cayuse, Umatilla, 
Walla Walla, Nez Perce, Tenino, John Day (Dock-Spus), and Wyam. Today the Plateau province 
is home to three tribal confederations and parts of four Indian reservations. Most of the Yakama 
reservation is located within the southwest portion of the Yakima Subbasin, while the Warm 
Springs and Umatilla reservations of Oregon are located within the Deschutes and Umatilla 
Subbasins, respectively. The northwest tip of the Nez Perce reservation in Idaho is located in the 
Palouse Subbasin. Significant urban centers within the Province include Tri-Cities (Pasco, 
Richland, and Kennewick), Walla Walla, Pullman, and Yakima, Washington; Moscow, Idaho; 
and Bend, Redmond, Pendleton, and Umatilla, Oregon. 

Columbia Plateau is an important agricultural and grazing area and is a major source of 
hydroelectric power. Four major hydroelectric dams are located in the Plateau province: McNary 
and John Day dams downstream of the Snake-Columbia confluence, and Priest Rapids and 
Wanapum dams upstream of the Yakima-Columbia confluence. Downstream of the province on 
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the mainstem Columbia are two more dams, The Dalles and Bonneville, which must be traversed 
by anadromous fish migrating to and from the province’s 10 subbasins.  

3 Subbasin Description 

3.1 Topographic and Physio-Geographic Environment 
The Yakima River Basin encompasses an area of just over 6,100 square miles in south central 
Washington (Figure 1-2). 

It is bordered on the west by the crest of the Cascade Mountains, on the north by the Wenatchee 
Mountains, on the east by the breaks of the Columbia River, and on the south by the Simcoe 
Mountains and the Horse Heaven Hills. The major geologic actions affecting the formation of 
the Yakima basin have been volcanoes and lava flows, glaciation, and uplifting (Haring 2001).  

The Yakima River basin is interrupted by a number of east-west tending anticlinal ridges, which 
form a series of intervening valleys: Kittitas, Wenas, upper Yakima, and lower Yakima. From 
north to south, the anticlinal ridges include Manastash, Umtanum, Yakima, Ahtanum, and 
Toppenish Ridges as well as Rattlesnake Hills. The elevations of these ridges vary from 1,000-
3,000 feet above the valley floors. The Yakima River cuts through these ridges along the 
Ellensburg Canyon at Selah Gap and at Union Gap.  

A multitude of landforms are found in the basin. The Cascade Mountains run along the western 
portion of the basin with elevations exceeding 8,000 feet above mean sea level. Portions of the 
mountainous area were glaciated, leaving glaciated peaks and deep valleys. Moving east and 
south from the crest of the Cascades, elevation decreases, and broad valleys and lowlands open 
up. This area of the basin is part of the Columbia Plateau. The lowest elevation in the basin is 
340 feet at the confluence of the Yakima and Columbia Rivers at Richland. Precipitation is also 
highly variable across the basin, ranging from approximately 7 inches per year in the eastern 
portion of the basin, to over 140 inches per year along the western border near the crest of the 
Cascade Mountains. Total runoff from the basin averages approximately 3.4 million acre/feet per 
year, ranging from a low of 1.5 to a high of 5.6 million acre/feet.  

The basin contains a variety of aquatic habitats; the large mainstem of the Yakima River; 
medium-size rivers such as the upper Yakima, Cle Elum, and Naches; and many smaller 
tributaries, such as the Little Naches River, Satus, Ahtanum, and Taneum creeks, and the 
headwaters above the basin’s reservoirs. 
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Figure 1-2. Yakima Subbasin overview map 
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3.1.1 Geology 
The Yakima River Subbasin consists of two very different physiographic and geologic regions; 
the Cascade Mountains occupy roughly the western third of the subbasin, while the Columbia 
Plateau extends from the Cascade foothills to the eastern border of the subbasin. The mountains 
consist of continental formations of Eocene-age sandstone, shale and some coal layers, and pre-
Miocene volcanic, intrusive, and metamorphic formations. Tertiary and quaternary age andesite 
and dacitic lavas, tuff, and mudflows form a broad north-south arch along the western edge of 
the subbasin (TCWRA 2003). The upper mainstem Yakima and Naches rivers and several 
tributaries occupy valleys excavated by glaciers. Lowlands typical of landforms associated with 
the Columbia Plateau are found along the lower half of the Yakima River (TCWRA 2003). 

The principal rock of the Columbia Plateau is a series of basalt flows of Tertiary age that cover 
older rock and reach the western edge of the Cascade Mountains. The majority of these basalt 
flows, interspersed with sedimentary layers are called the Columbia River Basalt Group. The 
thickness of the Columbia River Basalt Group within the lower and middle Yakima River basin 
ranges from 9,000 to 12,000 feet, increasing in thickness along a west to east gradient (TCWRA 
2003). The basalt plateau of the eastern basin was subsequently folded and faulted into a series 
of west-east trending anticlinal ridges and synclinal valleys, called the Yakima Fold Belt, that 
extend from the Cascades to the broad plains of the Columbia River. The antecedent Yakima 
River incised canyons and water gaps through the ridges and deposited gravels, eroded from 
uplifting mountains and ridges in the valleys. 

Outflow from glaciers along the Cascade crest into the Yakima and Naches valleys delivered 
large volumes of glacial outwash to the alluvial basins, resulting in partial filling of Cle Elum, 
Kittitas, and upper and lower Yakima valleys with sand, gravel, and silt. Glaciation created many 
lakes. Backwaters from the Ice-age Lake Missoula flood left thick silt deposits in the lower 
valley from Union Gap to Richland. Extensive portions of the eastern and southeastern subbasin 
are mantled by loess, a wind-deposited silt derived from outwash deposits. 

3.1.2 Climate 
The climate of the Yakima Subbasin ranges from cool and moist in the mountains to warm and 
dry in the valleys. Annual precipitation near the Cascade crest ranges from 80 inches to 140 
inches, lower elevations in the eastern part of the subbasin receive 10 inches or less. Summer 
temperatures average 55º F in the mountains and 82º F in the valleys. In the summer, air from the 
interior of the continent usually results in high temperatures. Winter temperatures are fairly 
moderate. The Selkirk Mountains in Idaho and the Rocky Mountains in British Columbia shield 
the area from the very cold continental air masses that sweep down from Canada into the Great 
Plains. The predominantly westerly winds in the winter allow the area to benefit from the coastal 
maritime influence. Average maximum winter temperatures range from 25º to 40º F, while 
average minimum winter temperatures range from 15º to 25ºF. Minimum temperatures of  -20º 
to -25º F have been recorded in most areas.  

A sharp precipitation gradient in the subbasin falls off in a generally southeasterly direction. 
Orographic cooling of moist maritime air passing over the Cascades results in heavy 
precipitation on the windward slope and near the crest, and a rain shadow to the east. In a 
distance of 10 miles, annual precipitation falls from 100 inches or more at the crest of the 
Cascades to 48 inches at Bumping Lake and to 26 inches at Rimrock Dam. Within the next 15–
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20 miles, precipitation decreases to 8-10 inches on the valley floor. Virtually all of the streams in 
the subbasin originate at higher elevations where annual precipitation is 30 inches or more.  

The rainy season in the valleys occurs during November through January when about half the 
annual precipitation occurs. Snowfall in the valleys ranges from 20 to 25 inches and from 75 
inches at 2,500 feet to over 500 inches at the summit of the Cascades. This mountain snow pack 
provides most of the water for irrigated agriculture and streamflow.  

3.1.3 Land Ownership and Use 
Private ownership totals 32 percent or over 1.2 million acres of the 4 million acres in the Yakima 
Subbasin. The single largest landowner is the U.S government with 1.5 million acres or 38 
percent of the land area. Most of the federal land is within the Wenatchee National Forest. Other 
large federal land holding include the U.S. Army Yakima Training (YTC) Center, the Hanford 
Nuclear Reservation, and Bureau of Land Management lands (BLM). Other public ownership 
(state, county, and local governments) total over 400,000 acres. The YN Reservation covers 
1,573 square miles (1,371,918 acres) in southern Yakima County and a smaller part of Klickitat 
County (Figure 1-3 and Table 1-1). The YN and its members have over 880,000 acres held in 
trust; only a small portion is deeded land. 
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Figure 1-3. Land ownership and jurisdiction in the Yakima Subbasin 
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3.1.4 Human Population  
About one half of the Yakima Subbasin is within and occupies most of Yakima County. The 
upper part of the subbasin lies in Kittitas County and occupies most of that county. The 
southeastern portion of the subbasin occupies part of Benton County and the southern part of the 
subbasin extends slightly into Klickitat County. 

The Yakama Reservation occupies 1,384 sq. mi. of the Yakima Subbasin and about 40percent of 
Yakima County. The entire subbasin lies within areas either ceded to the United States by the 
YN or areas reserved for the use of the YN. The number of both enrolled tribal members on the 
reservation and non-members on the reservation grew between 1990 and 2000 (U.S. Census).  

The basin’s population is projected to increase about 45percent by 2020, according to the 
Yakima River Basin Watershed Management Plan (TCWRA 2003). While overall human 
population density is increasing in the basin (see Table 1-2), of potentially greater ecological 
concern is where human populations are most likely to be located. 

Table 1-1. Land ownership in the Yakima Subbasin in hectares and acres 

Owner Hectares Acres 

Private 504,560 1,246,818
Unknown 67,803 167,548
US Forest Service 361,179 892,509
National Park Service 197 487
US Fish & Wildlife Service 835 2,063
Bureau of Land Management 19,786 48,893
Department of Energy 64,788 160,098
Department of Defense 80,571 199,099
Bureau of Reclamation 60 148
Washington Dept. of Fish & Wildlife 63,418 156,712
Washington State Parks 417 1,030
Washington Dept. of Natural Resources 82,184 203,085
University 233 576
County 253 625
City 222 549
Yakama Nation 360,077 889,786
Other 60 148

Total Hectares/Acres 1,606,645 3,970,180

 

As can be seen in Table 1-3, most of the population growth is anticipated in and around the city 
of Yakima; downstream along the Yakima River in communities situated in the mid-Yakima 
floodplain; and further east along the lower Yakima as far as the confluence with the Columbia 
River. (Most of the population growth is projected for the Yakima Subbasin’s Lower Assessment 
Unit and its Mid-Yakima Floodplain Assessment Unit. Assessment units are discussed in 
Environmental Conditions, Chapter 2.) See Figure 1-4 for city locations. 

Projected population growth in the subbasin will continue to put pressure on fish and wildlife 
habitat through the conversion of habitat to housing, roads, commercial development, and related 
infrastructure. In addition, increasing numbers of people using fish and wildlife habitat areas for 
recreational purposes means more disturbance of fish and wildlife species. The impacts of 
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population growth can be ameliorated and/or mitigated through careful zoning or by purchase of 
critical habitat or restoration of deteriorated habitat areas so that development does not adversely 
impact important habitat areas. 

It is especially important that population growth in the subbasin not be allowed to further impact 
critical habitat areas such as floodplains/riparian areas, wetlands, and shrub steppe. These 
habitats all lie in close proximity to existing growth areas. Without careful planning, critical 
habitat will be further impacted by human development. 

Table 1-2. Population, trends, and densities in the Yakima Subbasin, 1990-2020 
People/square miles 

in Yakima Basin Counties,
Yakima 
Basin 

1990 
Population 
in Yakima 

Basin 

2000 
Population 
in Yakima 

Basin 

2020 
Projected 

Population in 
Yakima Basin

Square 
miles in 
Yakima 
Basin 1990 2000 2020 

Kittitas  26,725  32,493 42,242 1,928 13.86 16.85 21.91

Yakima 188,823 208,681 308,685 3,466 54.48 60.21 89.06

Benton  53,323 52,616 74,567 685 77.85 76.81 108.8
6

Yakima 
Basin 268,871 293,790 425,494 6,079* 43.7 47.8 69.2

*An additional 66 sq. mi. of the basin are in Klickitat County. Source: U.S. Census Bureau 1990, 2000; Yakima River 
Basin Watershed Management Plan (TCWRA 2003). 

 

Table 1-3. Population of larger towns and cities in the Yakima Subbasin, 1990-2020 

Cities 
 

1990 
Population 

2000 
Population

2020 
Projected 

Population
% Change 
2000-2020 

Ellensburg 12,361 14,401 17,827 24%
Selah 5,113 8,406 12,982 54%
Yakima 54,827 86,239 132,867 54%
Union Gap 3,210 6,821 10,534 54%
Wapato 3,795 5,963 8,439 42%
Toppenish 7,419 8,310 12,633 52%
Zillah 1,911 2,475 4,293 73%
Granger 2,053 2,307 3,564 54%
Sunnyside 1,1238 14,446 22,309 54%
Grandview 7,169 9,253 16,215 75%
Prosser 4,476 5,125 6,596 29%
Benton City 1,806 2,616 5,248 101%
West Richland 3,962 7,789 13,308 71%
Richland w/in 
basin 16,158 19,339 26,183 35%

*In 2000, about 90,000 people lived in unincorporated areas in the basin, and by 2020 that 
number is expected to increase about 30percent. Adapted from Table 2-2 in the Yakima River 
Basin Watershed Management Plan (TCWRA 2003). 
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Figure 1-4. Location of the Yakima Subbasin’s larger towns and cities 
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3.2 Socio-Economic-Demographics 
Demographic characteristics vary considerably between the three counties in the 
Subbasin. White persons comprise 91.8 percent of the population of Benton County, 86.2 
percent of Kittitas County, and 65.6 percent of Yakima County. Black or African 
Americans comprise 1 percent of Yakima County, .8 percent of Kittitas County, and .7 
percent of Benton County. Persons of Asian, Native Hawaiian and Pacific Islands 
heritage comprise 1.1 percent of the population in Yakima County, 2.3 percent of Kittitas 
County, and 2.3 percent of Benton County. Those that identify themselves as Hispanics 
comprise 35.9 percent of Yakima County, 5percent of Kittitas County, and 12.5 percent 
of Benton County.  

Almost 32 percent speak a language other than English at home in Yakima County, 
compared to 7.7 percent in Kittitas County, and 14.2 percent in Benton County. Over 87 
percent of the adult population in Kittitas County have graduated from High School, 
compared to 85.1 percent in Benton County, and 68.7 percent in Yakima County. Of the 
adult population in Yakima County, 15.3 percent of the adult population have a 
Bachelor’s degree or higher, compared to 26.2 percent in Kittitas County and 26.3 
percent in Benton County.  

Both Yakima and Kittitas Counties have median household incomes considerably below 
the $45,776 median annual income figure for all households in Washington State. 
Yakima County’s is $34,828. Kittitas County’s is $32,546. At $47,044, Benton County’s 
is slightly higher than the state median. 

A diverse economy has developed within the Yakima Subbasin, providing many 
opportunities for employment and income. Service is the largest employment sector, with 
over 30 percent of all employment, trade accounts for nearly 20 percent, government 15 
percent, agriculture 10 percent, manufacturing 9 percent, construction 6 percent, financial 
and related services 4 percent, natural resources 3 percent, and transportation and 
communications 2 percent.  

3.2.1 Land Uses 
Nearly 40 percent of the basin is forested, another 40 percent is rangeland, 15 percent 
cropland, and the remaining acreage includes other land uses and water bodies. The 
predominant types of land use in the Yakima Subbasin include grazing (2,900 square 
miles), timber harvesting (2,200 square miles), irrigated agriculture (1,000 square miles), 
and urbanization (50 square miles). 

The 2,900 square miles of rangelands are primarily used and managed for grazing, 
military training, wildlife habitat, and tribal cultural activities. The 2,200 square miles of 
forested areas in the northern and western portions of the basin are primarily used and 
managed for timber harvest, water quality, fish and wildlife habitat, grazing, tribal 
cultural activities, and recreation. About one-fourth of the forested area is designated as 
wilderness. The 1,000 square miles of irrigated agriculture includes pasture, orchards, 
grapes, hops, and field crops. Diverse recreational activities, including hunting, fishing, 
and camping, occur across much of the subbasin. Major urban areas include the cities of 
Yakima and Richland (see Table 1-3). 
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3.2.2 Transportation 
Since Euro-American development began in the subbasin during the 1860s, an extensive 
transportation net has been constructed. This includes an expansive series of highways 
and secondary roads, a forest road system, and railroad lines. 

Within the basin road and railroad construction in sensitive riparian and floodplain areas 
has severely altered channel structure and function and reduced habitat quality and 
quantity within the Yakima Subbasin, particularly in the heavily developed lowland areas 
(the mainstem Yakima in the vicinity of the cities of Ellensburg and Yakima, and much 
of Satus Creek). Road development has also substantially modified channel structure in 
the Naches and Little Naches Rivers, and the critical upper Yakima spring chinook 
spawning and rearing area extending from Easton Dam to the Teanaway River 
confluence. The narrowing and straightening of natural channels for roads, dikes, land 
uses, and road embankments has increased stream velocities substantially, inhibited the 
establishment of vegetation, and increased fine sediment delivered to streams. Roads 
through floodplains have played the dominant role in disconnecting and segmenting 
alluvial floodplains and process, simplifying tributary channels, and eliminating off-
channel habitat. 

There is an extensive network of forest roads throughout the basin and new construction 
into remote areas continues on private lands (particularly in the upper subbasin). This 
increasing density of roads contributes to high stream temperatures by increasing runoff 
and decreasing water storage potential. In addition, the development and poor locating of 
roads, railroads, and powerline corridors has increased instability and erosion in hill 
slopes and stream banks, confined and straightened the channels, degraded or destroyed 
riparian habitat, compacted soils, elevated peak flows in headwater streams, and 
increased weed infestations, sediment, and pollutant levels in streams. 

3.2.3 Mining 
With one major exception, mining is a relatively minor land use in the Yakima Subbasin. 
However, floodplain gravel mining remains an extensive and intensive activity in the 
Yakima Subbasin. About two-thirds of the floodplain mining in Washington State has 
occurred along the Yakima River or the lower reaches of two of its tributaries, the Cle 
Elum and Naches rivers. Selah pit and surrounding pits comprise the largest complex in 
the state at more than 230 acres in 1986 (Collins 1997). From the late 1880s to 1960, 
significant coal mining occurred in the Cle Elum-Roslyn area. Gold mining in the Swauk 
Creek drainage was significant during the late 1800s and continues at a much reduced 
level. Scattered mining claims have been filed in the Naches and Cle Elum drainages. 

3.2.4 Timber Production 
Approximately 2,200 square miles of the western and northern portions of the subbasin 
are devoted to timber production. Species harvested include ponderosa pine, Douglas fir, 
western larch, white fir, and lodgepole pine. Large timberland landowners include the 
U.S. Forest Service (USFS), Yakama Nation, American Forest Resources, Boise-
Cascade, and Plum Creek. The largest timber-processing mill is located in the City of 
Yakima. This mill, formally owned by Boise Cascade, was recently acquired by Yakima 
Resources. The Yakama Nation recently opened a mill in White Swan for the processing 
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of timber located on the YN lands. A smaller mill owned by Layman Lumber Company 
is located in Naches. Trucks mainly transport timber from the forest to the mill. 

3.2.5 Agriculture 
Irrigated agriculture occupies approximately 1,000 square miles of the Yakima Subbasin. 
Important crops include apples, hops, grapes, cherries, mint, forage crops, dairy products, 
and beef cattle. The subbasin ranks as one of the top producers nationally for apples, 
hops, cherries, and mint. Of the total acreage in the subbasin, forage crops occupy almost 
40 percent of the acreage, while fruits occupy almost 30 percent, hops approximately 12 
percent, grains over 10 percent, and vegetables over 7 percent.  

Cattle are grazed on much of the 2,900 square miles of the subbasin designated as 
rangeland. 

3.2.6 Urban/Suburban 
Less than 60 square miles (1 percent) of the 6,150 square miles of the Yakima Basin has 
been converted to urban/suburban development. Significant urban areas include Cle 
Elum, Ellensburg, Selah, Yakima/Union Gap, Toppenish, Sunnyside, Grandview, 
Prosser, and the Tri-Cities. Though a minor part of the total basin, this area of 
urban/suburban development and its associated features, such as roads, railroads, and 
dikes and levees, has an impact on fish and wildlife habitats that is significant and 
disproportionate to its relative size. 

3.2.7 Recreation 
The Yakima Basin offers many recreational opportunities associated with natural 
resources, including hunting, fishing, camping, hiking, wildlife viewing, and boating. The 
forested and shrub/steppe habitats offer hunting for several species during prescribed 
seasons, including deer, elk, cougar, bear, and grouse. Permits for bighorn sheep and 
mountain goat are highly sought-after. The agricultural areas provide hunting for 
pheasants and quail, while the shrub/steppe offer chukars. Numerous wetlands and ponds 
attract waterfowl hunters, primarily in the lower Yakima valley. 

Fishing prospects abound in the Yakima Basin. The Yakima River from Cle Elum to 
Roza Dam is a highly regarded catch and release trout stream. Fishermen come from all 
over the world to face the challenge of catching rainbow trout up to 24 inches in length. 
Many other streams and tributaries offer fishing for rainbow, eastern brook, and cutthroat 
trout. The Lower Yakima River and many ponds in the lower Yakima valley provide 
fishing for introduced warm-water species, including small and large mouth bass, 
bluegill, and catfish. In recent years, the Yakima River has provided fishing opportunities 
for spring, fall chinook, and coho. 

Boating and fishing often go together, and the Yakima Basin offers many areas where 
these two activities can be enjoyed. The reservoirs owned by the Bureau of Reclamation 
(USBR) offer excellent boating opportunities. Many people prefer to enjoy a slightly 
faster pace on the Yakima River; the Yakima Canyon stretch is a popular area for small 
watercraft. For those who like a really fast pace, there is the white-water rafting 
experience on the Tieton River during September and October. 
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Hiking is a popular activity supported by numerous trails in the Basin. The western 
margin of the Basin contains a segment of the Pacific Crest Trail. The forested region 
contains an extensive network of trails traversed by thousands of hikers each summer. At 
lower elevations, there are hiking trails on land owned by the WDFW that provide 
spectacular spring hikes when the wild flowers are blooming. The John Wayne Trail in 
Kittitas County offers the opportunity to hike from the Cascade Mountains to the 
Columbia River.  

There are many camping areas associated with hiking trails. Camping is allowed on lands 
owned by the USFS, WDFW, Department of Natural Resources (DNR), and the BLM. In 
addition, two state parks are located in the Basin, Yakima Sportsman State Park and Lake 
Easton State Park. 

While precise economic figures exist for recreational activities in the Yakima Basin are 
not available, the beneficial revenue impact from this activity is considerable. For the 
state of Washington as a whole, fish and wildlife generate approximately $2 billion in 
economic benefits annually. Of this figure, over $1 billion is generated by non-
consumptive wildlife viewing and other related activities. Hunting and fishing account 
for slightly less than $1 billion annually. Boating, hiking, and camping not related to fish 
and wildlife generate additional economic activity.  

3.3 Hydrology 
3.3.1 Surface Water  
The Yakima River originates at the outlet of Lake Keechelus and runs for 214 miles in a 
southeasterly direction to its confluence with the Columbia River at Richland. With its 
tributaries, the Yakima River drains about 6,150 square miles or 4 million acres. The 
headwaters of the Yakima Subbasin originate in the high Cascade Mountains, with 
numerous tributaries draining subalpine regions within the Snoqualmie National Forest 
and the Alpine Lakes, Norse Peak, and William O. Douglas Wilderness areas. Major 
tributaries include the Kachess, Cle Elum and Teanaway rivers in the northern part of the 
subbasin. The Swauk, Teneum, Umtanum, Manastash, and Wenas creeks drain into the 
upper and middle Yakima River. The Naches River in the west is formed by the 
confluence of the Bumping and Little Naches Rivers at RM 44.6. Tributaries of the 
Naches include the Tieton River and Rattlesnake and Cowiche creeks. Ahtanum, 
Toppenish, and Satus creeks join the Yakima in the lower subbasin from the west.  

Six major reservoirs are located in the subbasin and form the storage component of the 
federal Yakima Project, managed by the USBR. These six reservoirs and their storage 
capacities are: Keechelus Lake (157,800 acre feet); Kachess Lake (239,000 acre feet); 
Cle Elum Lake (436,900 acre feet); Rimrock Lake (198,000 acre feet); Bumping Lake 
(33,700 acre feet); and Clear Lake (5,300 acre feet). Total storage capacity of all 
reservoirs is approximately 1.07 million acre/feet. With the exception of Rimrock and 
Clear Lake, all reservoirs were natural lakes, formed during the period of glaciation, prior 
to the construction of dams near their respective outlets. The non-federal Wenas Dam is 
located on Wenas Creek at RM 14.7 and stores irrigation water for use in the lower 
Wenas Valley. The construction and operation of irrigation reservoirs altered the natural, 
seasonal hydrograph of all downstream reaches (Eitemiller et al. 2000). 
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3.3.2 Groundwater  
The Columbia River basalts of the Columbia Plateau provide a locally important aquifer 
system including interbeds and overlying sediments. The overlying alluvial aquifers are 
highly permeable and are heterogeneous and anisotropic, due to their deposition within 
the fluvial environment where the processes of cut and fill alluviation by the Yakima 
River and tributaries occurred. The rocks of the Cascade Mountains store and transmit 
little water via aquifer systems, and the majority of runoff occurs as overland flow.  

In both the Columbia Cascade and Columbia Plateau provinces, recent glacial activity 
and the network of tributary and main channel flow deposited large amounts of lacustrine 
and fluvial material in the valleys. This geologic template produced a series of 
groundwater basins separated by natural knick points (e.g., Selah and Union Gaps) and 
longer canyons (e.g., Yakima Canyon) (Kinnison and Sceva 1963). The Yakima River 
cuts through four large groundwater subbasins (Rosyln, Kittitas, upper Yakima, and 
lower Yakima). This geological setting influences the hydrologic cycle.  

Historically, the hydrologic cycle in each basin was characterized by extensive exchange 
between the surface, hyporheic (shallow groundwater made up of down-welling surface 
water) and groundwater zones (Kinnison and Sceva 1963; Ring and Watson 1999). This 
exchange would have occurred mainly in flood plains functioning as hydrologic buffers, 
distributing the energy of peak flows and moving cool, spring melt water out onto the 
flood plains. This inundation would annually recharge the shallow, surficial aquifers; a 
process that would occur potentially well into summer because of extensive and long-
lasting snow pack in the Cascades (Ring and Watson 1999). 

Groundwater recharge of this nature would have provided a source of groundwater that 
would have maintained base flow and cooler thermal refugia as summer progressed and 
air temperatures increased. Groundwater recharge would also have maintained warmer 
winter temperatures, preventing or reducing the risk of anchor ice (Ring and Watson 
1999). Bansak (1998) quantified this process in a similar alluvial valley of the 
unregulated Middle Fork Flathead River in Montana.  

Reaches associated with alluvial flood plains have been shown to be centers of biological 
productivity and ecological diversity in gravel bed rivers (Stanford and Ward 1988; 
Independent Scientific Group 1996). In the Yakima basin, bedrock constrictions between 
alluvial subbasins control the exchange of water between streams and the aquifer system. 
Under pre-development conditions, vast alluvial flood plains were connected to complex 
webs of braids and distributary channels. These large hydrological buffers spread and 
diminished peak flows, promoting infiltration of cold water into the underlying gravels 
providing natural water storage. Side channels and sloughs provided a large area of edge 
habitat and a variety of thermal and velocity regimes. For salmon and steelhead, these 
side channel complexes increased productivity, carrying capacity, and life history 
diversity by providing suitable habitat for all freshwater life stages in close physical 
proximity.  

At a large spatial scale, each of the Yakima groundwater subbasins is conceptualized as 
being down-welling, or losing surface water to the hyporheic and groundwater systems at 
the upstream end, and upwelling, or gaining surface water from the groundwater and 
hyporheic systems at the downstream end, as described for other rivers (e.g., by Stanford 
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and Ward 1988; Tockner and Schiemer 1997). The hyporheic zone extended the 
functional width of the alluvial flood plain and hosted a microbe- and invertebrate-based 
food web that augmented the food base of the ecosystem. As snowmelt-generated runoff 
receded through the summer, cool groundwater discharge made up an increasing 
proportion of streamflow. Much of this groundwater upwelled from the gravel into 
complex channel networks upstream of bedrock constrictions. 

This upwelling is driven by the decreasing size of the sedimentary aquifers causing 
groundwater to move back into the river, tributaries, and irrigation drains. Annual 
inundation and recharge also maintained the connectivity and flow of backwater, or 
spring brook, habitats. These habitats are critical for successful completion of the life-
history cycles of numerous fish species and other biota (e.g., Morgan and Hinojosa 1996; 
Tockner and Schiemer 1997). Historic maps and photographs indicate that these types of 
habitats were much more abundant prior to anthropogenic alteration of the flood plain 
(Archive, USBR Yakima Office; M. Uebelacker, CWU, pers. comm). 

Five distinct channel provinces are very apparent along the altitudinal gradient from 
source to mouth; 1) high gradient, largely constrained headwaters, 2) expansive 
anastomosed or braided alluvial flood plains, 3) constrained canyons, 4) meandering with 
expansive flood plains containing oxbows, and 5) deltaic flood plain at the confluence 
with the Columbia River.  

3.3.3 Water Quality 
Washington Department of Ecology has rated the Yakima River from the confluence with 
the Cle Elum River (RM 185.6) to the mouth as having Class A, or "excellent" water 
quality (for detailed description, see Water Quality Standards for Surface Waters of the 
State of Washington, Chapter 173-201A), while the American, Bumping, upper Naches 
and upper Yakima rivers were classified as AA or "exceptional".  

However, there are some specific water quality parameters that do not conform to this 
classification. For example, the Washington Department of Ecology (Ecology) placed 72 
stream and river segments throughout the Yakima basin on the 303(d) list of threatened 
and impaired water bodies (DOE 1996, candidate list for 1998, Federal Clean Water Act 
1977). Of these segments, 83% were cited as exceeding temperature standards. 
Specifically, temperatures exceeded 70º F in Yakima River and tributaries from the 
Columbia River confluence to the Cle Elum River and 61º F in the upper Yakima, 
American, and Bumping rivers. 

Furthermore, standards set for DDT and DDT byproducts (including, in most cases, 
PCBs and other pesticides and herbicides such as endosulfan, parathion, endrin, aldrin 
and dieldrin) were exceeded in 15 percent of the listed reaches. Six of these nine sites 
were located below the city of Yakima and four of the nine were located in the Yakima 
River proper, ranging in distribution from Cle Elum to Horn Rapids. The site with 
greatest contamination was Horn Rapids. In essence, longitudinal linkage within the river 
has led to a downstream increase in contamination, with specific point sources entering 
from Snipes, Spring, Sulphur, Wide Hollow, and Cherry creeks, and Granger and Moxee 
drains (however, both Snipes and Spring creeks have been removed from DOE's draft 
1998 303 (d) list.  
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Instream flows were cited as exceeding standards set by the Washington State in 8 of the 
72 reaches, including the Yakima River near Toppenish and Horn Rapids; Cowiche, 
Wenas, Big, Taneum and Manastash creeks; and the Teanaway River.  

Because of these listings, DOE conducted a study to determine total maximum daily load 
(TMDL) criteria in the lower Yakima Basin (Joy and Patterson 1997). Because the link 
between total suspended sediment (TSS), turbidity and concentration of DDT had 
previously been established (Rinella et al. 1992), turbidity standards were limited to an 
increase of only 5 NTUs (Nephelometric Turbidity Unit) between the confluence of the 
Naches and Yakima rivers and Benton City (139 miles). As discussed above, this 
standard was based on the Washington's "A" classification for this river segment. 
Furthermore, recommendations were made to limit tributary and drainage return 
concentrations to 25 NTUs (56 mg/L TSS). If implemented, this will require a 70percent 
TSS reduction in the major drainage returns (Joy and Patterson 1997). Of particular 
concern are the high concentrations of DDT (and its breakdown products DDE and DDD) 
in fish tissue, which are among the highest concentrations recorded in the United States 
(Rinella et al. 1993). Subsequently, in 1993, the Department of Health (DOH) 
recommended that people eat fewer bottom feeding fish (Joy and Patterson 1997; DOH 
1993). This advisory is still in effect. 

The effect of DDT, dieldrin, and other pesticide contamination on river ecology is less 
certain. However, whole fish sampled by DOE in 1990, 1992, and 1995 found that nearly 
all concentrations exceeded 200 to 270 µg/kg—levels that exceed guidelines to protect 
wildlife populations from chronic carcinogenic risk (Joy and Patterson 1997; similar to 
results from earlier studies reported in Johnson et al. 1986). Furthermore, several studies 
have documented the presence of physical abnormalities on fish collected from 
agricultural drains and the lower Yakima River (e.g., Cuffney et al. 1997, Walsh et al 
1977). 

A sediment budget also was constructed for the lower Yakima, because of the link 
between TSS and DDT (Joy and Patterson 1997). Results indicated that in 1995, inputs 
from tributary and irrigation returns contributed a significant quantity of the sediment 
load for the river. For example, Moxee Drain contributed 35 tons/day in the latter part of 
the irrigation season, while the Naches River contributed only 27 tons/day, even though 
discharge in the Naches was 14 times greater than Moxee Drain. TSS concentration in 
Sulphur, Spring, and Snipes creeks, Granger Drain, and combined load from the Yakama 
Reservation was 110, 46, 60, and 75 tons/day, respectively. These values are within the 
range of other studies (Fast et al. 1991). Also apparent from this analysis was the huge 
influx of TSS during the early part of the growing season relative to the period from July 
through October in reaches spanning the Naches confluence to Parker and Parker to 
Kiona. 

For example, mean TSS load (tons/day) from March-October was 2.4 times greater than 
mean load calculated from July-October from the Naches to Parker. Similar trends were 
apparent in the Parker to Kiona reach. Apparently, this is mainly a function of high TSS 
load (94 tons/day) carried by the Naches River during spring runoff (March to July) 
relative to July to October (27 tons/day), although increased TSS load in Yakama 
reservation tributaries and drains contributed to this as well. The high TSS load from the 
Naches is believed to be due to logging activities and sediment releases from the 
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reservoirs (Joy and Patterson 1997). However, further studies are necessary to distinguish 
the importance of these sources versus other variables, such as the influence of the "flip-
flop" flow regime.  

The lower reach generated 67 percent of the total TSS load carried from March to 
October and 92 percent from July to October. This indicates that the lower Yakima reach 
is obtaining >90 percent of the TSS load during July to October from sources within this 
reach. Of these sources, gauged drains in project areas contributed 213 tons/day, while 
Yakama reservation returns cumulatively accounted for 75 tons/day, ungauged drains in 
project areas for 43 tons/day, and unknown sources for 55 tons/day. Finally, as flows 
decreased from July through October, sedimentation became prevalent. Sedimentation in 
the upper reach accounted for 23 percent of the total TSS load (32 tons/day), while the 
lower basin was characterized by a 43 percent sedimentation rate (153 tons/day). 

Numerous studies have cited temperature in the lower Yakima River, particularly below 
Prosser, as a serious barrier to migration and to completion of salmonid life histories 
(Lilga 1998; SOAC 1999; CAG 1997; Vaccaro 1988; Pearsons et al. 1996; USBR 1999). 
This is particularly true during the irrigation season, when temperatures are often 
stressful or lethal to salmonids (Lilga 1998; Lichatowich and Mobrand 1995; 
Lichatowich et al. 1995; Fast et al. 1991).  

Lilga (1998) also examined the utility of using increased in-stream flows to decrease 
temperature in the lower river. She found that there was no relationship between mean 
daily summer stream temperature and flow, and that about 70 percent of the variation in 
water temperature was explained by air temperature. Several variables thought to 
influence in-stream temperatures were not measured as part of this study. These included 
subsurface flow from surficial aquifers, withdrawals, surface flow from tributaries and 
irrigation returns, channel morphology, variation in water velocity, upstream temperature 
conditions, solar insulation and topographic and riparian shading effects (1998). Because 
of these uncertainties, Lilga concluded that a numerical model needed to be implemented 
before an accurate assessment could be made of the relationship between in-stream flows 
and temperature. 

In a similar study, Vaccaro (1988) analyzed the effect of four different management 
scenarios on in-stream temperatures for the 1981 irrigation season. Scenarios ranged from 
estimated natural conditions (e.g., no storage, diversion or return flows) to various 
reductions in irrigation withdrawal and return flows (e.g., 50 percent reduction in all 
canals and 50 percent reduction in the major canals), hypothetically derived from 
increased irrigation efficiency. 

Interestingly, simulated natural conditions yielded higher in-stream temperatures in 
August compared to any of the regulated scenarios. This is almost certainly a direct effect 
of hypolimnetic releases from four of the five storage reservoirs (all but Rimrock) (see 
also Vaccaro 1988). Natural surface releases would have been relatively warmer as 
stratification occurred in the lakes as summer progressed. Vaccaro also found that 
although August temperatures were warmer, mean temperatures throughout the irrigation 
season were lower at Prosser and Kiona. Although many potential sources of error were 
noted, not included was the potential effect of groundwater inflow and the interaction 
between historical spring flooding and inundation of the alluvial aquifer with cool, 

Chapter 1-23 



spring-melt water, as previously discussed (Ward 1985a,b; Bansak 1998; Ring and 
Watson 1999). 

An analysis of the lower basin in August 1997 using digital aerial thermography 
indicated that there are numerous sources of cooler water entering the system from many 
spring brooks and some tributaries. Influx of relatively cooler ground water likely was 
much greater prior to regulation—potentially providing thermal refugia for biota, 
including outmigrating smolts and returning adult salmon (Ring and Watson 1999). Ring 
and Watson (1999) concluded that the natural ability of the alluvial floodplains to 
moderate in-stream temperatures has been seriously compromised because of the change 
in the natural flow regime, as discussed earlier, and because of the significant alteration 
and disconnection of the flood plain. 

3.3.4 Irrigation Development 
Euro-American irrigation development in the Yakima Subbasin began in the 1860s when 
early ranchers diverted streams to irrigate gardens and hay fields. During the 1870s and 
80s, more ditches were dug from a number of streams, including Ahtanum Creek, Naches 
River, Manastash Creek, Taneum Creek, and Yakima River mainstem. After the railroad 
was completed from Yakima (then North Yakima) across the Cascade Mountains to the 
Puget Sound region, irrigation acreage in the subbasin steadily increased as local farmers 
reacted to the new market. Several sizable canals were constructed in the late 1800s, 
including the Sunnyside Canal. By 1905 about 137,000 acres were under irrigation in the 
subbasin. 

In 1904 the newly created USBR began surveys and investigations in the subbasin for the 
purpose of planning and constructing additional irrigation facilities, including storage 
reservoirs. Between 1910 and 1935, six storage reservoirs were built with a combined 
capacity of 1.07 million acre/feet: Bumping, Clear Lake, Keechelus, Kachess, Cle Elum, 
and Tieton. In addition, six major federal irrigation districts or divisions were 
constructed: Yakima/Tieton, Sunnyside, Kittitas, Wapato, Roza, and Kennewick. Several 
smaller districts also receive irrigation water from the Yakima Project. Currently, about 
500,000 acres are under irrigation in the subbasin. 

All of the storage reservoirs are located in the headwaters of the upper basin within the 
Cascade Mountains. The majority of the water sustaining the agricultural industry is 
transported to the lower basin during periods of the summer and early fall when the river 
would otherwise be approaching base flow. Six low-head diversion dams are located on 
the mainstem of the Yakima, including Easton at river mile (RM) 146, Roza (RM 128), 
Wapato (RM 107), Sunnyside (RM 104), Prosser (RM 47) and Horn Rapids (RM 4). The 
Naches River, the largest tributary to the Yakima River, has two large diversion dams, 
Wapatox (RM 17) and Naches Cowiche (RM 4). Diversion dams are shown in Chapter 2 
Fish Habitat Conditions. Each of these diversion dams maintains screening structures that 
were installed in order to prevent upstream migration of adults or downstream 
entrainment by juvenile salmonids into the irrigation systems. Groundwater recharge 
occurs via precipitation and from the application of irrigation water, the latter of which 
increases recharge over pre-irrigation times by about a factor of 10 (T.Ring, YN, pers. 
comm.). Kinnison and Sceva (1963) noted that water table elevations rose substantially 
during the onset of irrigation in the first half of the century. Because of this, drains often 
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were cut to reduce high water tables and prevent the development of alkaline soils. Thus, 
the pattern of ground water recharge has been substantially altered with post-irrigation 
recharge following the seasonal patterns of irrigation. Historically, recharge would have 
occurred mainly in the winter and spring when evapotranspiration was low and 
precipitation was high. The result has been a reduction in the frequency, magnitude, and 
duration of flood plain inundation because of reservoir storage. Thus, recharge of cold, 
spring-melt water into the aquifer systems has been replaced by recharge of warmer 
water derived from irrigation later in the spring and summer. 

The diversions at Sunnyside and Wapato typically divert one half of the entire river flow 
during the irrigation season, from May to October, while Prosser diverts 40 m 3/s most of 
the year, both for irrigation and power production. Because of regulation and withdrawals 
for irrigation, the Yakima River experiences periods of both dewatering and elevated 
flows relative to the historic discharge regime (Parker and Storey 1916; Vaccaro 1988; 
Conservation Advisory Group [CAG] 19972). For example, at Union Gap and Parker, 
regulation has reduced annual discharge (mean based on data from 1926-77) from 134 m 
3/s to 108 m 3/s at Union Gap and 65 m 3/s at Parker (Vaccaro 1988). Declines of this 
magnitude would significantly affect the processes of cut and fill avulsion that 
historically maintained habitat heterogeneity. Furthermore, the average annual 7-day 
minimum mean discharge at Parker for the same time period was 3.7 m 3/s (Vaccaro 
1988). Vaccaro (1988) estimated that composite error of historic discharge estimates was 
12 percent relative to the 21 percent change in discharge by regulation at Union Gap and 
the 52 percent change at Parker. At present, legislation calls for flows below Sunnyside 
and Prosser to range from 8.5 to 17 m 3/s, depending on the estimated supply of water.  

3.3.5 Reservoir Operations 
The Bureau of Reclamation owns and operates six reservoirs (Bumping, Rimrock, 
Kachess, Keechelus, Cle Elum) located in the headwaters of the Yakima Basin as part of 
the Yakima Reclamation Project, with a combined storage capacity of 1.07 million 
acre/feet. These reservoirs exert a fundamental influence on the floodplains and riparian 
zones located downstream. This influence is the result of reservoir operations that have 
significantly altered the historic river hydrograph. In general, flows are lower in the fall, 
winter, and spring, and higher in the summer and early fall, than they would be without 
the reservoirs. Most importantly, the reservoirs significantly reduce flood flows during 
flood events. The reduction of flood flows has significant hydrological and biological 
implications, including the lowering of biodiversity and bioproduction. As the 2002 
USBR’s Interim Operating Plan (IOP) noted, reservoir operations have caused: 
“Truncation of flood peaks by capture in reservoirs reduces the frequency, duration, 
magnitude, and spatial extent of floodplain inundation. This decreases the size of the 
regulatory floodplain, thus project operations have indirectly allowed commercial and 
residential development of floodplains. By reducing recharge from over bank flow and 
increasing irrigation induced recharge, which has different timing and location, project 

                                                 
2 The Conservation Advisory Group (CAG) is charged with developing recommendations to the Secretary 
of the Department of the Interior regarding a market-based process to facilitate the voluntary sale or lease 
of water. 
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operations have altered the quantity, quality, and timing of groundwater discharge to the 
river and floodplain spring brook habitats” (USBR 2002). 

Much of the remaining floodplain has been compromised with respect to ecological 
function and biological productivity. The CAG took note of the compromised current 
conditions of salmonid habitat: “Today production of anadromous fish is severely 
restrained because of problems associated with degraded habitat, (e.g., loss of wetlands, 
backwater areas, side channels, and connectivity of the river channel and floodplains)” 
(USBR 1999). 

3.3.6 Floodplains and Flood Control 
Historically, the valley floodplains played a pivotal role in anadromous fish production in 
the Yakima Basin: “Flood plains likely are hotspots of regional biodiversity and 
bioproduction because the soils are enriched by flooding, and the fringing wetlands and 
riparian forests characterize complex habitat mosaics in which many species can co-exist, 
including great numbers of migrants” (Snyder and Stanford 2001). Most species of 
wildlife use floodplain habitats during at least some portion of their life history. The 
riverine environment provides habitat for many resident and anadromous species of fish, 
including salmon and steelhead. “The riparian area is where aquatic and terrestrial 
ecosystems interact and is essential to both fish and wildlife. Streamside plants shade the 
water, help moderate water temperature, and promote streambank stability as well as 
providing the organic nutrient load in the aquatic ecosystem. These plants are the source 
of large instream woody debris that provide refuge and food sources (Norman, et al. 
1998). 

The historic floodplains were a complex mosaic of channels, side channels, spring 
brooks, riparian forests, ground water/surface water interaction, and abundant species of 
fish and wildlife. Snyder and Stanford (2001) summarized the function of natural 
floodplains as “key structures that appear to organize the occurrence of biota within the 
river corridor. Organization of river biota revolves around the shifting mosaic of 
floodplain habitats above and below ground that is created and maintained by flood-
driven cut and fill alluviation and associated ground and surface water interactions.” 

The USBR’s IOP described current floodplain conditions as follows: “Floodplain 
isolation and channel simplification, combined with inversion and truncation of the 
natural hydrograph, have dramatically reduced river floodplain interactions and degraded 
the aquatic environment. The floodplain is isolated from the river by diking, 
channelization, wetland draining, gravel mining, and highway and railroad building. 
Many of these same activities have eliminated or isolated vast areas of side channels and 
sloughs. River operations for irrigation and flood control alter the natural hydrograph by 
impounding spring freshets, substantially increasing summer flow, and decreasing winter 
flow. A common effect of these developments is a sharp reduction in the frequency with 
which spring floods recharge the alluvial floodplain aquifer system. Water temperatures 
in the lower river are therefore higher in summer, and the number and extent of thermal 
refugia are reduced” (USBR 2002).  

Much of the remaining floodplain has been compromised with respect to ecological 
function and biological productivity. The CAG took note of the compromised current 
conditions of salmonid habitat: “Today production of anadromous fish is severely 
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restrained because of problems associated with degraded habitat, (i.e. loss of wetlands, 
backwater areas, side channels, and connectivity of the river channel and floodplains, 
etc.)” (USBR 1999). 

As important as floods are to bioproduction and properly functioning riverine 
ecosystems, they can cause damage to man-built structures and features, as well as pose a 
threat to human safety. Extensive efforts have been undertaken in the subbasin to protect 
man-built structures, prompted by urban development and periodic floods. As a result of 
the 1933 flood, still the highest Yakima River flow level on record, an extensive federal 
levee system around the City of Yakima was constructed in 1947-48 by the Corps of 
Engineers (KCM 1998). This levee system extends approximately 25,000 feet along the 
right bank and almost 11,000 feet along the left bank between Selah Gap and the old 
Moxee bridge (KCM 1998). Other agencies have constructed levees downstream of SR 
24.  

Extensive dikes/levees have been constructed along the lower Naches River and along the 
Yakima River near Ellensburg and Selah. The construction of highways and railroads can 
function as de facto dikes/levees and have the same impact on floodplain functions 
productivity. Highway/railroad dikes impinge on the floodplain along the Naches and 
Little Naches rivers, along the Yakima River between Easton and Ellensburg, and along 
the Yakima River in the lower Yakima valley between Union Gap and Zillah. 

3.3.7 Hydroelectric Development in the Yakima Subbasin 
Three small federal hydroelectric projects are located on the Yakima and Naches rivers: 
the Roza and Chandler power plants and the Naches Drop project on Wapatox Canal. In 
1999 the Roza and Chandler power plants contributed about 130.4 million-kilowatt hours 
to the Columbia River Federal Power System. 

Wapatox Power Plant is located on the Naches River (RM 9.7) and was formerly owned 
by PacifiCorps. This facility was recently purchased by the BOR for the purpose of 
returning the majority of the water (up to 450 cfs) previously used for power generation 
to instream flows in the Naches River.  

Chandler Powerplant (RM 35.8) uses water diverted down the Chandler Power Canal 
(diversion capacity is 1500 cfs) at Prosser Dam (RM 47.1) to operate pumps to convey 
irrigation water across the Yakima River into the Kennewick Main Canal. The residual 
capacity remaining from irrigation needs, including when the pumps are not run for 
irrigation is diverted to power production. Power production is subordinated to various 
flows throughout the year. In the spring, the subordination target is 1,000 cfs over Prosser 
Dam through the end of June. During the remainder of the irrigation season, the 
subordination target is 450 cfs or the YRBWEP Title XII target flow, whichever is 
higher. Prior to the winter of 1998-1999, the subordination target was 450 cfs through the 
non-irrigation season. Since that time, winter targets have been negotiated annually. 

Roza Powerplant is located along Roza Canal northeast of the city of Yakima. Water is 
diverted into the canal at Roza Dam (RM 127.9) about 10 miles north of the city and 
returns to the river below the power plant (RM 113.3). The power plant has 11,250 
kilowatt (kW) of capacity. Some of the power from the Roza Powerplant is used to 
operate Roza Irrigation District’s pumping plants.  
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When power is being generated, there is a minimum flow target of 400 cfs below the 
dam. Power generation is terminated when the 400 cfs target cannot be met with the plant 
operating. This is usually only an issue during "flip-flop”.  

In addition, both Yakima-Tieton Irrigation District and Wapato Irrigation Project have 
power-generating turbines installed in their respective irrigation distribution systems. 
Both districts use a portion of the power generated for pumping irrigation water within 
their districts and sell surplus power, Wapato Irrigation District sells to BPA and 
Yakima-Tieton to Pacific Power. 

3.4 Terrestrial and Wildlife Resources 
3.4.1 Vegetation 
As would be expected in an area of highly varied landforms and precipitation, vegetation 
across the basin is a mix of forest, grassland (shrub/steppe), and cropland. In general, the 
western third of the basin is forested with a mixture of species, such as grand fir, Douglas 
fir, lodgepole pine, ponderosa pine, and Western larch (A full list of all common and 
scientific names are provided in Appendix D). Along the eastern edge of the forested 
zone, where precipitation has decreased, a band of Oregon white oak is found, 
intermingled with ponderosa pine and Douglas fir. As precipitation and elevation 
decrease, the forested areas meld into shrub/steppe, which occupies the eastern two-thirds 
of the basin. The shrub/steppe areas of the valley floors have been converted to cropland. 

Shrub-steppe is the predominant native habitat type from approximately Ellensburg to 
Pasco. Conversion to cropland and grazing, however, have left only about 5 percent of 
the historical shrub-steppe habitat in relatively undisturbed condition, according to 
estimates by the Washington Natural Heritage Program. 

While undisturbed shrub-steppe habitat is very rare, moderately disturbed shrub-steppe 
communities are fairly common, being affected to various degrees by grazing, exotic 
plant infestations, and other disturbances. About 26 percent of the relatively undisturbed 
shrub-steppe habitat is dominated by native grasses and sagebrush, with an intact 
cryptogam crust (a thin layer of moss and lichen that indicates an undisturbed 
community), and contains mostly native shrubs (e.g., big sagebrush and bitterbrush) with 
a predominantly native grass understory. This habitat type, while damaged by grazing, 
off-road vehicle use, and other disturbances, still provides cover, food, and nesting 
habitat for many species of wildlife. These moderately disturbed shrub-steppe areas are 
particularly important during winter months when nearby and adjacent cultivated fields 
provide no vegetative cover for wildlife. 

3.4.2 Rare Plant Communities 
The Yakima Subbasin contains 67 rare plants and 52 rare or high-quality plant 
communities. Approximately 8 percent of the rare plant communities are associated with 
grassland habitat, 28 percent with shrub steppe habitat, 56 percent with upland forest 
habitat, and 8 percent with riparian habitat. For a detailed list of known rare plant 
occurrences and rare plant communities in the subbasin, see Appendix B  
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3.4.3 Wildlife 
A large variety of wildlife species are associated with the Yakima Subbasin because of its 
diverse vegetative and geologic features. Using IBIS (2003) and regional information, 
390 wildlife species have been identified to currently occur within the Yakima Subbasin 
(See Figure 1-5, Appendix E). 

Amphibians
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25%
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Figure 1-5. Species richness of the Yakima Subbasin, Washington (IBIS 2003) 

 

The subbasin supports 22 reptiles such as the western rattlesnake and 23 amphibians such 
as the Cascades frog. Little is known, however, of the distribution, abundance, and life 
histories of reptiles and amphibians in the Yakima Subbasin. For example, species 
associated with western Washington may actually occur in the northwestern portions of 
the subbasin (e.g., Northwestern salamander, Pacific giant salamander, red-legged frog).  

Passerine birds, raptors, waterfowl, and uplands birds are found in various habitats across 
the subbasin and account for 247 of the subbasin wildlife species. Some bird species, 
such as the ring-necked pheasant, California quail, black-billed magpie, American crow, 
common raven, western meadow lark, horned lark, and American kestrel are year-round 
residents, while others, including the rough-leg hawk, snow bunting, and varied thrush 
are migratory, and are only present during the winter. Many other migrant species of 
birds are present in the Basin during the spring and summer nesting season, including 
osprey, turkey vulture, common nighthawk, long-billed curlew, and common poor-will. 
The subbasin is an important nesting area for many neo-tropical species, including 
western and eastern king bird, evening grosbeak, lazuli bunting, and spotted towhee.  

In addition to providing habitat for those species that are permanent or seasonal residents, 
the Basin is an important component of the migratory route for many species that traverse 
the Basin during the spring and fall migratory period. A considerable number of passerine 
species pass through the Basin on their travels to and from nesting areas in Canada and 
Alaska, including several species of warblers, flycatchers, and finches. Species of 
shorebirds also pass through the Basin during the spring and fall migration period.  

The Yakima Basin is a component of the Pacific Flyway. Waterfowl pass through the 
Basin on their north/south migrations during the spring and fall, respectively. Similar to 
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the connection established by anadromous fish between the Basin and distant geographic 
areas, migratory waterfowl bind the Basin to areas as distant and diverse as artic nesting 
areas and wintering areas in northern Mexico. Regionally, waterfowl routinely transit 
from other wintering areas, such as the Columbia Basin and the Umatilla National 
Wildlife Refuge. 

The Yakima Subbasin supports a significant population of waterfowl during the spring 
and summer nesting season as well as during the winter period. The Basin produces a 
significant portion of all wood ducks hatched in the state, as well as mallards, Canada 
geese, and other duck species. While wintering populations of waterfowl in the Basin 
have decreased over the past 30 years, the Basin still plays host to many thousands of 
duck and geese each winter, including mallards, Canada geese, green-wing teal, northern 
pintail, and other species. Wintering waterfowl are concentrated in the Lower Yakima 
Basin on the Toppenish creek and the Yakima River floodplain below the city of 
Granger. From these concentration areas, waterfowl feed in many agricultural areas 
throughout the Lower Yakima Valley.  

Ninety-eight large and small mammals are found in the subbasin. Loss of habitat has 
drastically reduced numbers of one small mammal, the western gray squirrel, and this 
species is now a Washington State threatened species. Several species of big game 
inhabit the Yakima Basin, including black bear, black-tailed deer, mule deer, Rocky 
Mountain elk, bighorn sheep, mountain goats, and cougar. Bighorn sheep were 
reintroduced over 40 years ago and inhabit the canyons and ridges between Selah/Naches 
and Ellensburg. A small number of mountain goats are found at high elevations along the 
western fringe of the subbasin. In recent years, wolverine sightings have been reported in 
the upper portions of the subbasin, as have unconfirmed sightings of gray wolves and 
grizzly bears (NPPC 2001). 

3.4.4 Federal and State-listed Species 
Populations of bald eagles in Washington were listed as “Threatened” under the ESA in 
1978. At the same time, bald eagle populations in the remainder of the lower 48 states 
were listed as “Endangered” (USFWS 1986). Because of increases in bald eagle 
populations across the United States, the USFWS reclassified the species from 
“Endangered” to “Threatened” throughout the lower 48 states in 1995. In 1999 the 
USFWS proposed removing the bald eagle from the ESA list. A decision is pending. 

Certain species have needed federal and/or state protection due to the loss of suitable 
habitat. Appendix E, Table E2 lists those birds, mammals, and reptiles that have been 
afforded federal and/or state protection designations. Only a few focal wildlife species 
are discussed in detail in the remainder of this document. See the discussion of focal 
habitats and representative focal wildlife species and the reasons for their selection in 
Chapter 2. 

3.4.5 Washington State Department of Fish and Wildlife 
State Game Species 

In the Yakima Subbasin a total of 23 fish (J. Easterbrook, WDFW, pers. comm. 5/4/04) 
and 44 wildlife species are available for regulated harvest (IBIS 2003). A detailed list of 
game species in the Yakima Subbasin is provided in Appendix E; Table E4. 
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Priority Habitats and Species (PHS) 
PHS fulfills one of the most fundamental responsibilities of the WDFW; to provide 
comprehensive information on important fish, wildlife, and habitat resources in 
Washington. Initiated in 1989, the PHS Program was identified as the agency's highest 
priority. Today, the PHS Program serves as the backbone of WDFW's proactive approach 
to the conservation of fish and wildlife. PHS provides the information necessary to 
incorporate the needs of fish and wildlife in land use planning. The PHS program 
addresses three central questions: 

• Which species and habitat types are priorities for management and conservation?  
• Where are these habitats and species located?  
• What should be done to protect these resources when land use decisions are 

made? 

3.4.6 Other Wildlife Programs 
Partners in Flight 

Partners in Flight (PIF) is a coordinated effort by government, non-profit, and scientific 
entities to address avian conservation issues across international borders. PIF’s goals are 
to focus resources on the improvement of monitoring and inventory, research, 
management, and education programs involving birds and their habitats. The PIF strategy 
is to stimulate cooperative public and private sector efforts in North America and the 
Neotropics to meet these goals. Inclusion on the PIF list indicates significant 
conservation concern. See Appendix E, Table E3 for full list. 

Habitat Evaluation Procedure (HEP)  
Certain wildlife species were used to conduct wildlife habitat loss assessments associated 
with the construction and inundation of federal hydroelectric projects on the Lower Snake 
and Columbia Rivers. HEP is an established methodology to measure the quality and 
quantity of habitat change (USFWS 1981). These species are included in Appendix E, 
Table E5. 

3.5 Aquatic/Fish Resources 
Anadromous fish act as a thread, linking the Yakima Subbasin to other portions of the 
Columbia Basin; indeed, linking it to far-flung areas of the North Pacific. Salmon and 
steelhead exit the subbasin, move down through the lower Columbia River downstream 
of the Tri-Cities, and enter the Pacific Ocean at Astoria, Oregon. From the mouth of the 
Columbia River, most salmon and steelhead turn north. A lesser number, primarily coho, 
turn south as they enter salt water and move down the coast of Oregon and northern 
California. Salmon and steelhead produced in the Yakima Subbasin influence fish and 
wildlife species, and people, over many thousands of square miles. As they travel along 
their extended migration route, they enter the ecosystems of the areas they travel through, 
feeding on the resources available in those areas, and being eaten in turn.  

People over these many miles are impacted by Yakima Subbasin fish, from the Native 
American fishers dipping their traditional nets along the Columbia River, to fishing boats 
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off the coast of British Columbia and southeast Alaska, to high seas fishing boats on the 
North Pacific. All are tied to the Yakima Subbasin by the salmon and steelhead 
emanating from the river. 

Yakima Subbasin fall chinook that are considered to be part of a larger, regional 
population (metapopulation) which includes the fall chinook in the Hanford Reach of the 
Columbia River, located just upstream of the mouth of the Yakima River. Yakima 
Subbasin steelhead are grouped with steelhead from the Umatilla, John Day, and 
Deschutes Rivers in a Mid-Columbia River Evolutionary significant unit (ESU). Native 
coho, sockeye and summer chinook have been extirpated from the Yakima Subbasin. 
Efforts by the YN have led to a reintroduced coho population. Planning is also underway 
for a reintroduced sockeye population. These coho are now spawning in the Yakima 
River near Yakima, in the lower Naches River, in Cowiche, Wide Hollow, and Ahtanum 
Creeks. The YN places a high priority on reintroducing sockeye, and planning is 
currently underway,  

The efforts to restore populations of salmon and steelhead in the Yakima Subbasin are 
not isolated. Salmon and steelhead restoration programs are underway in the Wenatchee, 
Walla Walla, and Umatilla Subbasins as well.  

3.5.1 Fish Resources  
The Yakima subbasin supports at least 48 species of anadromous, resident native, and 
exotic fish. Table 1-4 shows the distribution of fish species in the Yakima subbasin. 
Anadromous species include spring and fall chinook, coho, and summer steelhead. 

Chapter 1-32 



Table 1-4. Species distribution in the Yakima River Mainstem and associated tributaries 
Shaded cells indicate species is rare (relatively few captures reported). Distance is from river 
mouth (km) 

Species 
0 
to 
44 

45 
to 
68 

69 
to 

161 

162
to 

180 

181 
to 

305 

 
Species 

0 
to 
44 

45 
to 
68 

69 
to 

161 

162
to 

180 

181 
to 

305 
W. brook lamprey   X X X  Redside shiner X X X X X 
Unidentified lamprey   X  X  Bridgelip sucker X X X X X 
Pacific lamprey X X X X   Largescale sucker X X X X X 
Coho salmon X X X X X  Mountain sucker   X X X 
Spring chinook salmon X X X X X  Unidentified sucker X X X X X 
Fall chinook salmon X X X X   Brown bullhead X X X X  
Sockeye salmon X X X X X  Channel catfish X X X   

Summer steelhead X X X X X  Three-spine 
stickleback X X X X X 

Bull trout   X  X X  Pumpkinseed X X X X X 
Lake trout   X X X  Bluegill X X   X 
Brook trout    X X  Smallmouth bass X X X X X 
Rainbow trout X X X X X  Largemouth bass X X X X X 
Cutthroat trout    X X  Black crappie X X    
Brown trout X X X X X  White crappie X     
Mountain whitefish X X X X X  Yellow perch X X X X X 
Pygmy whitefish     X  Walleye X X X   
Chiselmouth X X X X X  Mottled sculpin   X X X 
Common carp X X X X X  Torrent sculpin   X X X 
Goldfish X X     Piute sculpin   X X X 
Peamouth X X X    Shorthead sculpin   X  X 
Northern pikeminnow X X X X X  Prickly sculpin X     
Longnose dace X X X X X  Unidentified sculpin X X X X X 
Speckled dace X X X X X  Burbot  X   X 
Leopard dace X X X    White sturgeon X X    
Umatilla dace 
(subspecies) X X X    Mosquitofish X     

Unidentified dace X X X X X  Sandroller X  X   

Mouth (Tri-cities) = River m 0; Kiona (Benton City) = RM 27; Prosser = RM 42; Yakima = RM 100;Roza Dam = RM 111; 
Keechelus Dam = RM 189. Source: WDFW Ecological Interactions Team 1998 
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Figure 1-6. Change in abundance of selected salmonid species expressed as a percentage 
of populations circa 1850 (NPPC 2001). Sockeye, summer chinook, and coho were 
extirpated but coho have been reintroduced. Bull trout is a focal species but historical 
abundance estimate are unavailable and therefore are not included in this figure. See 
discussion in Chapter 2 related to bull trout for more information. 

 
In March 25, 1995 (64 FR 14517) the National Marine Fisheries Service listed summer 
steelhead in the Mid-Columbia ESU, which includes the Yakima Subbasin, as threatened 
under the ESA. Endemic coho stocks were extirpated by 1980 although naturalized 
production resulting from hatchery releases have been documented since 1989. Endemic  
summer chinook were last observed in the early 1970s and are now considered extirpated. 
Sockeye were historically abundant, but were extirpated following the completion of 
impassible storage dams below all natural rearing lakes in the late teens and early 1920s. 
Pacific Lamprey are a U.S. Fish and Wildlife Service category 2 candidate species, and in 
the Yakima Basin, have become very rare.  

Historically, 500,000-900,000 adult salmon and steelhead returned to the Yakima 
Subbasin annually. This total was comprised of spring, summer, and fall chinook, coho, 
sockeye, and steelhead. Summer chinook, sockeye, and native coho are extinct in the 
subbasin. Coho currently found in the subbasin are the result of reintroduction efforts by 
the YN. The number of returning adults is greatly reduced from historic levels. Over the 
last ten years, returns of spring chinook have varied from a low of 645 to highs of 25,000. 
Fall chinook returns average 2,000 to 4,000, while coho runs have been in the 1,000 to 
2,000 range (Figure 1-6). 

The distribution of anadromous fish in the basin is modified significantly compared to the 
pre-1850s. In recent times spring chinook use the mainstem Yakima River for migration, 
rearing, and holding, while spawning occurs in the upper Yakima between Keechelus 
Dam and Ellensburg, with the most significant spawning taking place between Easton 
and the confluence with the Teanaway River. Spawning also occurs in the Cle Elum 
River below Cle Elum Dam, and in the Teanaway River. Some spring chinook spawn in 
the Yakima River below Roza Dam in the East Selah area. In the Naches drainage, spring 
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chinook spawn in the Little Naches River, Bumping River, American River, Rattlesnake 
Creek, and the mainstem Naches from the Little Naches down to Horseshoe Bend. Most 
fall chinook spawn in the mainstem Yakima River downstream of Prosser Dam, while 
some spawn upstream between Prosser Dam and Sunnyside Dam. A small population 
also spawns in Marion Drain on the WIP. More than half of the returning steelhead 
spawn on the Yakama Reservation in Satus and Toppenish Creeks. Approximately a
of the population spawn in the Naches drainage, with scattered spawning in the upper 
Yakima River and tributaries. Coho spawn in the mainstem Yakima River below Roza
Dam, in the Naches drainage, and in several tributaries, including Cowiche and Ahtanum
creeks.  

Two spe

 third 

 
 

cies of fish in the subbasin have been listed pursuant to the Endangered Species 
 

n 
g 

akima Subbasin is a 

sea 
he 

apters. References, definitions, 

4.1 Chapter 2 
sment. It contains an extensive discussion of the various habitat 
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4.2 Chapter 3  
tory. This chapter contains an inventory of fish and wildlife 

en or 

Act of 1973; the steelhead Mid-Columbia ESU and bull trout. In early 1999, the National
Oceanic and Atmospheric Administration-Fisheries (NOAA Fisheries) published a 
Federal Register Notice (64 FR 14517) listing the Mid-Columbia steelhead ESU as 
“Threatened” pursuant to the ESA of 1973, with an effective date of 24 May 1999. A
earlier Federal Register Notice (63 FR 31647) was published on 10 June 1998 also listin
Bull trout in the Columbia Basin as “Threatened”, effective 10 July 1998. Only a few 
focal fish species are discussed in detail in the remainder of this document. See the 
discussion of focal fish species and the reasons for their selection in Chapter 2.  

4 Description Of Chapters 2, 3, and 4 
As can be seen from the description in Chapter 1 above, the Y
complex geographic area, with a wide range of habitat types that are produced by 
elevation changes from less than 400 feet above sea level to over 8,000 feet above 
level. Precipitation patterns are like-wise highly variable across the basin. As a result, t
subbasin has a rich diversity of biological resources. Layered on top of this geographic 
and biological diversity is an equally diverse human community, with its associated 
complex pattern of development and land use activities. 

The remainder of this document is divided into several ch
and appendices are included as well. 

Chapter 2 is the Asses
types in the Yakima Subbasin, associated fish and wildlife species, habitat assessment 
methods, and focal species. This chapter contains maps, charts, graphs, and other visua
material to assist the reader in understanding the geographic extent of habitat types in the
Yakima Subbasin, the complex nature of habitat and species relationships, and the life 
history of various species. Key findings are presented in this chapter. 

Chapter 3 is the Inven
protection, restoration, and artificial production projects and programs that have be
are being implemented in the Yakima Subbasin. This inventory includes projects or 
programs dating back to 1999. The inventory is designed to provide the reader 
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information on individual projects or programs regarding the funding source, th
name, the implementing agency, and the status of the project. 

e project 

4.3 Chapter 4 
gement Plan. It contains the proposed Management Plan for the 

 

 the 
ided in 

Chapter 4 is the Mana
Yakima Basin. The Management Plan integrates the Vision for the Yakima Basin with 
the Assessment and Inventory. The Management Plan is designed as a draft amendment
to the Columbia Basin Fish and Wildlife Program, and to be reviewed and approved by 
the Northwest Power and Conservation Council. The structure of the Management Plan 
reflects the division of the basin into Assessment Units for the purpose of analysis and 
contains key findings and key uncertainties as well as biological objectives. 

Following Chapter 4 is a section that contains references cited in the body of
document, as well as definitions of selected technical terms. Appendices are prov
an electronic format. 
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1 Scientific Conceptual Foundation 
A conceptual foundation is a set of scientific theories, principles, and assumptions which, in 
aggregate, describe how a system functions. The conceptual foundation determines how 
information is interpreted, what problems are identified and, as a consequence, it also determines 
the range of appropriate solutions to achieve desired management goals (Independent Scientific 
Group, 1996).  

Stated differently, the merging of the science-based conceptual foundation with management 
goals and objectives permits the logical development of management strategies. In 
watershed/aquatic ecosystem management, these implementation strategies create the properly 
functioning ecosystem conditions necessary to achieve the management goals (NPPC 1997). The 
importance of explicitly defining this foundation is emphasized in the above citations, and is 
thoroughly discussed in A Conceptual Foundation for the Management of Native Salmonids in 
the Deschutes River (Lichatowich 1998). The latter forms the basis on which much of the 
conceptual foundation for the Yakima Subbasin Plan and, hopefully, subsequent planning efforts 
are based. 

1.1 Definition and Purpose of a Scientific Conceptual Foundation 
The conceptual foundation plays a powerful, albeit often unrecognized, role in fish and wildlife 
management and restoration programs. Because it describes both the workings and the 
limitations of the basin ecosystem, it forms the premise upon which the logical framework for 
management of the ecosystem (habitat, organisms, and population structure) and watershed is 
based. Management goals should be achievable within the logical framework of the conceptual 
foundation, conditions within the ecosystem should relate to each other as described in the 
logical framework, and strategies for management need to recognize the limits imposed by the 
logical framework.  

If conceptual foundations play such an important role in the design, implementation, and success 
of fish and wildlife management plans, why are they not commonly stated at the beginning of 
most plans? Plans are usually developed based on scientific principles mixed with the policy 
directives of a given agency that is developing the management plan. Separating the scientific 
basis from the policy/legal basis is not usually a straightforward process, even for plan 
developers. In a multiparty and multi-jurisdictional effort such as subbasin planning, the 
scientific and policy -assumptions need to be obviously and openly stated, in contrast to plans 
developed by a single agency where the need for this may be less. Without a clearly articulated 
conceptual foundation, the underlying premises of a planning effort cannot be readily reviewed, 
evaluated, and debated -. False assumptions, outdated science or unsupported principles cannot 
be identified and corrected unless they are explicitly stated, reviewed, and publicly discussed.  

The focus and organization of the assessment, inventory, and management strategies of a 
subbasin plan should directly reflect the conceptual foundation. The foundation should also 
consider the increasingly broader geographic scales within which other fish and wildlife 
management plans or actions operate. For example, in the Columbia Basin, this means that the 
way the conceptual foundation views events at the smallest scale—the individual fish and its 
surrounding habitat—should be consistent with and mirror how the fish communities and habitat 
characteristics are viewed at the river reach scale, subbasin tributary, entire subbasin, multiple 
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subbasins or regional scale (e.g., ESU scale), and aggregate Columbia Basin anadromous fish 
stocks in the estuary and ocean environments. Ensuring conceptual consistency across multiple 
geographic scales in the management and recovery of fish, wildlife, and their habitats is a 
daunting challenge which has yet to be fully realized—primarily because the conceptual 
foundation at each geographic level is not explicitly stated and there has not been adequate 
communication and coordination regarding scientific principles and assumptions between the 
ever increasing numbers of management entities and governmental boundaries (i.e., local, state, 
and national) as geographic scale increases.  

The conceptual foundation is defined at the largest geographic scale applicable to a planning 
effort. In this case, the Columbia Basin will usually be the largest geographic scale, although 
other out of basin scales may be appropriate for some migratory birds and the saltwater life stage 
of anadromous fish As the plan focuses with increasing detail on management strategies for 
smaller geographic areas, planners should then continue to check for conceptual consistency. The 
only current examples of an explicitly stated conceptual foundation are the “alternative 
conceptual foundations” of Return to the River (ISG, 1996) and the NPCC’s An Integrated 
Framework For Fish And Wildlife Management In The Columbia Basin (NPPC 1997), which are 
reviewed and synthesized in Lichatowich (1998).  

1.2 Guiding Principles 
Four sets of guiding principles derived from Lichatowich’s synthesized Columbia Basin 
Conceptual Foundation introduce principles and corollaries specific to the Yakima Subbasin. 
These four guiding principles (in bold) have been modified to make them applicable to both fish 
and wildlife. Following them, the principles of the Yakima Subbasin Conceptual Foundation 
(also in bold) are identified and discussed.  

The Columbia River Basin is a natural-cultural system characterized by natural 
environmental variability and fluctuation in production. Restoration and management 
must consider the whole ecosystem, natural as well as cultural, in the terrestrial, 
freshwater, estuary, and ocean. Suitable ecosystem attributes can be achieved by managing 
human interference in the natural habitat forming processes and by use of technology to 
support those processes. The use of technology to circumvent natural ecological processes 
should be avoided, if possible. 

Yakima Subbasin Conceptual Foundation - Principle 1. Strategies for recovery need 
to be evaluated within the context of the entire life history of the population.  

The Yakima Subbasin Plan can only identify, evaluate and prioritize alternative strategies for 
anadromous and migrating species recovery that can be fully implemented within the subbasin 
by authorized local, state, federal and tribal managers. The subbasin plan addresses strategies 
that can be implemented locally and that effect life stages that subbasin managers have complete 
control to influence through their decisions. However, planning and implementing actions for 
Fish and Wildlife recovery within the Yakima Subbasin must also consider out of basin affects, 
which will influence the success or failure of population recovery. Ideally, populations should be 
tracked or accounted for throughout the geographical range of their life history to ensure that 
differential survival/mortality rates specific to that population can be evaluated in preparation of 
recovery strategies. 
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For species whose entire life history is confined to the Yakima Subbasin, it is possible to make 
informed and logical decisions regarding all strategies necessary for recovery (“masters of our 
own destiny”). For example, only one native fish focal species is in this category---bull trout. 
Current bull trout life histories found in this basin, to the best of our knowledge, occur totally 
within the Yakima Subbasin. Bull Trout are highly dependent on the connectivity and 
maintenance of habitats suitable to complete their life history throughout the entire basin, and 
would make a good indicator of ecosystem health within the Yakima Subbasin 

For Fish and Wildlife species that spend a portion of their life history outside of the subbasin 
boundaries, management goals, the desired ecosystem attributes, and restoration strategies 
should generally be universal and integrated across the subbasin, eco-region (ESU), Columbia 
Basin, and full life history (including estuary and marine) scales to be successful. Where 
differing parts of a population’s life history or habitat are managed by different entities, those 
populations and their interactions with the environment, with other populations, and their 
responses to management actions should be monitored and communicated in a common 
language. The broader and more inclusive the management planning process becomes, the 
greater the potential that these common and integrated goals, attributes, strategies will be 
successful in recovering far-ranging migratory species.  

Despite the need for universal and integrated strategies across regions, Yakima Subbasin 
planners/managers recognize that management of species with large migratory ranges is also 
analogous to a relay race. For anadromous salmonids, freshwater production phases of the life 
cycle occur totally within the boundaries of the subbasin, and thus objectives and implementation 
strategies that address adult pre-spawning survival, spawning, incubation, rearing and in-basin 
juvenile migration (fry, fingerlings and smolts) to maximize annual in-basin smolt production 
constitutes the subbasin manager’s “lap holding the baton.” During this portion of the race (life 
cycle), subbasin planners/managers can (or should) control their own destiny in terms of survival 
rates within their sphere of influence. When salmon and steelhead smolts leave the Yakima 
Basin, subbasin managers pass the baton to the next relay race participant, who become 
responsible for maximizing fish survival for the portion of the life cycle they have management 
control or influence over. This analogy holds true for the management of migratory wildlife 
species as well. For anadromous salmonids and migratory wildlife, recovery success depends on 
all relay race participants running a good race and not dropping the baton. Managers in each 
discrete sphere of influence should communicate their recovery efforts and expected results and 
limitations to managers outside their management spheres. In addition, they should evaluate and 
try to understand how results and limitations in other spheres influence overall survival and 
production rates for the populations throughout their life histories to determine at what point 
recovery efforts cease to increase production. However, it is clear that managers at each 
geographic scale should focus on maximizing fish and wildlife survival within their sphere of 
control. 

Yakima Subbasin Conceptual Foundation - Principle 2. The Yakima Subbasin 
contains an evolving, natural-cultural system that will continue to change into the 
future.  

Since Euro-American settlement, most of the watershed has been altered by the development 
(within and outside of the subbasin) of water resources and transportation systems, changes in 
land use and physical characteristics, fish and wildlife harvest, hatchery practices, and 
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introduction of non-native species. In certain areas, this development has been less intense (e.g. 
Satus Creek), and the biologic productive capacity of those areas remains high. Development 
since 1850 has not produced a balance in the natural and cultural elements of the ecosystem; and 
the trend in native fish and wildlife abundance, especially naturally produced salmon, has been 
generally downward even in the face of repeated restoration and mitigation attempts.  

The Yakima Subbasin’s natural and cultural elements must be considered in any management 
planning. Unless a balance between the needs and constraints of the natural and cultural 
components of the ecosystem is achieved, the status of many of the native fish and wildlife 
populations in the basin will continue to decline. To move toward a balance, science and 
resource managers need to present the values and benefits of the natural elements and must show 
when their benefits outweigh the costs of protection and recovery. In addition, it must be made 
clear that healthy natural and cultural elements do not have to be mutually exclusive.  

Yakima Subbasin Conceptual Foundation - Principle 3. Important environmental 
attributes that determine the distribution and productivity of fish and wildlife 
populations have been influenced by human activity in and outside the subbasin.  

Cultural impacts have occurred at different rates and scales throughout the basin. For example, 
the USBR’s Yakima Project constructed storage dams, without fish passage facilities, at the 
natural glacial lakes in the upper basin causing the rapid extirpation of the natural sockeye 
salmon populations (in one sockeye generation, i.e., 4 years) and likely several other populations 
of high elevation anadromous salmonids. Other changes also occurred in a relatively short time 
(30 years): The development of irrigation systems, many of which eventually became the 
USBR’s Yakima Project, resulted in rapid changes in the linked habitat attributes of quantity of 
flow, rate and magnitude of flow fluctuations, stream energy, sediment loading and routing, 
channel complexity, and water temperature. Since then the physical and biological environments 
of the basin, both upstream and downstream of the dams, have continued to evolve on a trend 
largely determined by these changes. Other environmental changes, such as the presence of 
agricultural chemicals in the river, have been more varied. In the early years of development 
there was little change from previous conditions, followed by rapid increases in fertilizers, 
herbicides and pesticides starting in the 1920s (some of which will persist regardless of future 
action), and more recently a decrease in farm chemical concentrations due to environmental 
regulation beginning in the 1970s. These types of changes do not show clear trends and the 
effects can be variable into the future.  

Many habitat attributes, now out of synch (timing) with the life history strategies that fish and 
wildlife populations had evolved prior to those alterations, are lethal to fish or wildlife for part of 
the year, or have directly resulted in habitat loss. These alterations have resulted in decreased 
abundance and productivity, and changes in the distribution of native fish and wildlife 
populations. The goal of Yakima Subbasin management should be to restore attributes (fish 
populations, fish access, flow regimes, stream energy or “power,” sediment budget, temperature, 
and vegetative structure) that create properly functioning fish and wildlife habitat that is as close 
to the natural historic range as possible.  
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Fish and wildlife productivity requires a network of complex, interconnected habitats that 
are created, altered, and maintained by natural physical processes in terrestrial, 
freshwater, estuary, and ocean areas. Management and restoration goals depend on 
achieving suitable ecosystem attributes. 

Yakima Subbasin Conceptual Foundation – Principle 4. Viable native fish and 
wildlife populations are dependent upon the natural environment and the natural 
processes that sustain them.  

The key is discovering what the important processes are. Usually the original conditions 
represent the best models we will ever have. Subbasin planners and managers must avoid a 
common tendency to become excessively (or exclusively) “salmo-centric” in developing 
management strategies. Instead, focusing on restoring terrestrial and aquatic/riparian ecosystem 
health and function will provide habitat attributes that will enable salmonid recovery together 
with other native biota. 

Yakima Subbasin Conceptual Foundation – Principle 5. Changes to the physical 
characteristics and connectivity of the Yakima Subbasin have contributed to the 
decline of native fish and wildlife populations.  

Understanding the pre-development conditions, the current conditions, the trend in these 
conditions, and their effect on ecosystem attributes is crucial to formulation of recovery 
strategies. 

Isolation and impoundment of the glacial headwater lakes had a large effect on the biological 
productivity of the basin, as did the radically altered hydrology resulting from storage reservoir 
operation. Flow management has altered ecosystem attributes to a large extent in the watershed 
as a whole. In the mainstem Yakima River, recovery of fish and wildlife productivity requires an 
emphasis on restoration of the natural range of hydrological attributes and fluvial processes, 
reconnection of isolated physical habitat, and protection or reintroduction of salmonid 
populations once reconnection has been achieved.  

In Yakima River tributaries, loss of connectivity to the mainstem, blockage of upstream habitat 
at manmade fish passage barriers, and reductions in flow have occurred in numerous locations. 
These disturbances are usually located in physically similar locations, and are related to 
irrigation diversion location and design. Restoration in the tributaries should concentrate on 
increasing flow and improvement in design, location and management of irrigation diversions to 
reverse losses in connectivity. Where significant amounts of habitat have been unutilized or 
under-utilized for long periods of time, reintroduction of populations (hatchery supplementation) 
should take place as well.  

Yakima Subbasin Conceptual Foundation – Principle 6. Changes to the physical 
characteristics of the alluvial valley and floodplains of the Yakima River have also 
resulted in changes in ecosystem attributes. 

Some of these changes are reversible from a societal perspective; some are not. Floodplain 
management and restoration where possible is a key to successful recovery of physical and 
biological characteristics that support native fish and wildlife species.  

Isolation and impoundment of the glacial headwater lakes had a large effect on the biological 
productivity of the basin, as did the radically altered hydrology resulting from storage reservoir 
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operation. Flow management has altered ecosystem attributes to a large extent in the watershed 
as a whole. In the mainstem Yakima River, recovery of fish and wildlife productivity requires an 
emphasis on restoration of the natural range of hydrological attributes and fluvial processes, 
reconnection of isolated physical habitat, and protection or reintroduction of salmonid 
populations once reconnection has been achieved.  

In Yakima River tributaries, loss of connectivity to the mainstem, blockage of upstream habitat 
at manmade fish passage barriers, and reductions in flow have occurred in numerous locations. 
These disturbances are usually located in physically similar locations, and are related to 
irrigation diversion location and design. Restoration in the tributaries should concentrate on 
increasing flow, and improvement in design, location and management of irrigation diversions to 
reverse losses in connectivity, as well as reintroduction of populations (hatchery 
supplementation) where significant amounts of habitat have been unutilized or under-utilized for 
long periods of time.  

Changes to the physical characteristics of the alluvial valley and floodplains of the Yakima River 
have also resulted in changes in ecosystem attributes. Some of these changes are reversible from 
a societal perspective; some are not. Floodplain management and restoration where possible is a 
key to successful recovery of physical and biological characteristics that support native fish and 
wildlife species.  

Yakima Subbasin Conceptual Foundation – Principle 7. The historical distribution 
of fish and wildlife populations and species in the Yakima Subbasin was controlled 
by relatively abrupt changes in physical attributes, i.e. “steep” environmental 
gradients.  

In the Yakima Subbasin, these gradients existed at: 

• Mouths of the glacial lakes (which delineated sockeye salmon populations)  
• The confluence of certain cold (Teanaway R., American R.) or warm (Wenas Cr., 

Cowiche Cr., Satus Cr.,) tributaries with the mainstem 
• The downstream geologic controls of the alluvial valleys (Gleed, Selah Gap, Prosser, 

Union Gap) 
• Precipitation-based changes in vegetation zones (such as the forest/shrub steppe 

interface) 

Changes to or elimination of the environmental gradients can be expected to affect the presence 
and distribution of species or populations. Not all species respond in the same way to a similar 
gradient. For instance, the steep temperature gradient (colder water) that occurs in the lower 
American River results in a distinct population of spring chinook with a very early spawning 
time, however, it is not known to ever have supported a steelhead population, (the temperature 
gradient forms population boundaries for Chinook and Steelhead), but the bull trout population is 
not distinct from the other upper Naches bull trout spawning aggregations. Nevertheless, 
reducing the temperature of the Upper Yakima year-round or increasing the summer temperature 
and lowering the winter temperature would have a powerful effect on species distribution and 
life history.  
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Species diversity and the biotic community are a reflection of the ecosystem attributes. The 
co-evolved assemblage of species share requirements for similar ecosystem attributes and 
those attributes can be estimated by intensive study of focal species.  

Yakima Subbasin Conceptual Foundation - Principle 8. Selection of a broad range 
of focal species will cover most ecosystem attributes.  

Bull trout, sockeye, spring chinook, fall chinook, steelhead, and Pacific lamprey are the aquatic 
focal species for the Yakima Subbasin. Evaluation and planning for these species is expected to 
cover most of the important environments.  

Yakima Subbasin Conceptual Foundation - Principle 9. It should be possible to 
divide the subbasin into geographic areas based on salmonid species or population 
distribution and the location of pre-settlement environmental gradients.  

These areas, called assessment units, should have similar native species assemblages and should 
provide a means for evaluation of the effect of the changes in physical and environmental 
processes on ecosystem attributes. Because wildlife use terrestrial and aquatic environments, 
they often inhabit multiple salmonid assessment units. 

Yakima Subbasin Conceptual Foundation - Principle 10. For wildlife, the selection 
of focal habitats and their related focal species targets offer a basis for developing 
management strategies.  

This is done by considering ecological conditions necessary for long term viability, examining 
the planning area’s current ecological states, and conducting coarse scale threats analyses. Where 
current habitat conditions or focal species population trends fail to meet assumptions about what 
constitutes target viability, protection or restoration efforts may be directed at abating threats and 
enhancing conditions supporting long term persistence of the focal targets. 

Viability, a key concept in the context of conservation planning, refers to the ability of a species 
or a community/ecological system (referred to in this document as “focal habitats”) to persist 
over some specified time period.  

Species viability at the population level is affected by chance events that may dictate whether a 
species remains viable or goes extinct. Small populations can be affected by demographic or 
genetic uncertainty. Both large and small populations are affected by environmental uncertainty 
(e.g., unpredictable events related to weather and predator and competitor populations) and 
natural catastrophes.  

Three general factors characterize community or ecological systems viability: demography of 
component species populations; internal processes and structures among these component 
species; and landscape-level processes that sustain the community or system. These factors are 
often referred to as “size,” “condition,” and “landscape context.”  

Yakima Subbasin Conceptual Foundation - Principle 11. A thorough threats 
assessment separates the stresses or factors impinging on target viability from the 
sources of stress or anthropogenic causes of impairment.  

For instance, in the case of a ponderosa pine matrix-forming system, stressors like altered fire 
regime, rapid spread of invasive species or pathogens, altered composition, lack of minimum 
dynamic area, can all be affecting the target. Stresses operate on the size, condition, or landscape 
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attributes of targets. The sources of these stresses are human-caused factors. In the ponderosa 
pine example, the sources of stress may be coming from fire suppression and selective logging 
for high commercial value rather than from retention of structure, multiple use disturbances 
leading to invasions of exotic species, and so on. The combination of stresses and sources 
provides a deeper analysis of actual viability impairment, thus forming a basis for management 
strategies. 

Suitable for larger planning areas, coarse-scale threats assessments identify the crosscutting 
threats operating across the landscape. Land conversions, both residential and agricultural, 
improper grazing practices, and uncontrolled spread of invasives are examples of the kinds of 
threats operating across the planning area. Critical threats are those threats likely to destroy or 
degrade conservation targets. Urgent threats are critical threats likely to occur in the near term. 
Among all threats assessed for a planning area, those that are most urgent can be prioritized for 
earlier management action. 

Yakima Subbasin Conceptual Foundation - Principle 12. If the desired outcome for 
subbasin planning includes the persistence of representative regional biodiversity, 
these planning elements can structure a defensible and practicable result.  

Careful selection of focal targets, representing the breadth of spatial and biologic scales, can 
serve as the foundation for a detailed and rigorous assessment of current ecological states. The 
assessment is based on the precepts of focal target viability and detailed threats analyses. 
Focused acquisition and restoration strategies, bounded by the analysis structure, can then be 
directed at threat abatement and viability enhancement. 

Yakima Subbasin Conceptual Foundation - Principle 13. Fish and wildlife are 
components of their own environment.  

Inter and intra-specific competition are the drivers for species and life history diversity within a 
given species assemblage. Restoration of individual populations may not be possible without 
restoration of other fish or wildlife populations with which they co-evolved. In addition to 
population dynamics, fish and wildlife can alter key habitat characteristics (e.g., nutrients, 
cleaned spawning beds, beaver ponds, forest understory, etc.).  

Management of fish and wildlife resources should include management of species and life 
history assemblages (diversity) as well as population abundance. Management strategies that 
minimize intra-specific competition and variation will result in the loss of life history diversity as 
well as abundance, and over time will reduce the fitness of the population, especially for 
intensively managed populations such as hatchery supplemented stocks. Loss of intra-specific 
variability or the beneficial synergistic effects of sympatric salmonid populations on the 
ecosystem also decreases ecosystem stability and productivity. (Sympatric refers to species 
occupying the same habitat compatibly but not interbreeding.) 

Life history, genetic diversity, and metapopulation organization are ways that fish and 
wildlife adapt to their habitat. Diversity and population structure are how fish and wildlife 
species cope with spatial and temporal environmental variations. Such diversity promotes 
production and long-term persistence at the species level. 

Yakima Subbasin Conceptual Foundation – Principle 14. Most native fish and 
wildlife populations are linked across large areas; in pre-settlement times this 
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distribution across a large area and the large size of the individual populations 
made extinctions a very remote possibility. The best way to recovery is to work 
within that framework and try to recreate it.  

Attempting to restore populations outside of this framework will be difficult or impossible. 
Management of Yakima Subbasin fish and wildlife populations in the wild and in the hatchery 
environment should include strategies to maintain a close connection to the ecosystem attributes 
that influence and shape the population (i.e., environmental selective pressures), while also 
allowing for gene flow across populations.  

Any program to restore fish and wildlife to the Yakima Subbasin must be capable of detecting 
and monitoring new, locally adapted life histories, if and when they occur in unique habitats.  

Reintroduction or supplementation programs for fish or wildlife should concentrate on specific 
environments within the basin, selection of an appropriate stock for reintroduction to that 
environment or locally adapting a donor stock where a local stock no longer exists. When 
supplementing native populations, the facilities and programs should mimic the native 
environment as closely as possible. For example, in the hatchery environment, this includes 
maintenance of life history diversity such as spawn timing, matching hatchery incubation 
temperatures to the natural incubation environment, and simulating the natural rearing 
environment in the hatchery to the extent feasible. 

Population management using supplementation must consider habitat quality and quantity to 
determine if existing habitat has the carrying capacity to support the number of fish or wildlife 
needed for genetic expression and to meet population goals.  

Yakima Subbasin Conceptual Foundation – Principle 15. Populations with the least 
amount of change from their historical state are the easiest to protect and restore, 
and will have the best response to restoration actions.  

The historical population structures and genetic diversity allowed populations to be resilient to 
disturbance, persist over evolutionary time, and expand into new habitats or reoccupy former 
habitats lost because of disturbance. Often blockages or land use changes result in areas of 
suitable habitat that are currently unoccupied. Reintroducing fish and wildlife to these areas is 
often appropriate because it may otherwise take a long time for populations to reseed themselves 
naturally. 

The ability to predict population responses to changes in the environment is highest for those 
populations that are closest to their pre-settlement population structure. At some point along the 
scale from intact populations to former populations that have had entire metapopulation (groups 
of related populations that share genes at low rates over time) extirpated from the basin and 
adjacent basins, emphasis on recovery actions is better focused on rebuilding population 
structure than on habitat restoration. If the goal of cost- effective restoration is to be achieved, 
subbasin planners need to assess the optimal mix of habitat restoration and population structure 
restoration to achieve biological goals. In other words, in areas where some components of 
population structure or genetic integrity have been lost (as is the case with most wild populations 
of salmonids and other populations of wildlife or plant species in the Yakima Subbasin), it is 
likely that a coordinated restoration strategy will involve both restoration of habitat and 
population structural attributes such as abundance, growth rate, intra-population genetic and life 
history diversity, and genetic linkages to other populations.  
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Populations that have multiple life histories (e.g., multiple locations or times where rearing takes 
place, multiple ages/times of year when out-migration occurs, multiple ages at sexual maturity, 
multiple spawning areas) minimize risk to the population as a whole. These life history strategies 
are linked to population structure and genetics (Altukhov et. al. ISRP). Where a life history type 
has been eliminated (e.g., Yakima summer chinook or spring chinook that rear in the lower river 
in the summer downstream of Parker Dam) by changes or loss of habitat, restoration of that 
habitat will probably not result in an increase in abundance or productivity in the short term. If a 
life history type still exists in closely related populations, it may be necessary to artificially 
reintroduce this life history type to see a response to habitat restoration in the short term. 

Yakima Subbasin Conceptual Foundation – Principle 16. All else being equal, small 
populations are at greater risk of extinction than large populations, primarily 
because several processes that affect population dynamics operate differently in 
small populations than they do in large populations.  

These processes are deterministic density effects, environmental variation, genetic processes, 
demographic stochasticity, ecological feedback, and catastrophes. In some cases, these small 
populations will need measures in addition to habitat restoration if they are to survive into the 
future. Such measures may include captive broodstock, artificial introduction of spawners from 
outside the population, or special consideration where habitat restoration modifies the only 
known sites where a particular life history is expressed. 
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2 Wildlife Habitat 

2.1 Introduction 
2.1.1 Overview Related to Wildlife 
As humid air from the Washington coast is forced up and over the Cascade Mountains, most 
water vapor falls as precipitation on the western slope and crest of the mountain range. The crest 
of the Cascades forms the western border of the Yakima Subbasin, and accordingly, annual 
precipitation declines from west to east across the region (Figure 2-1 shows major vegetation 
zones, typical locations, its elevation (m), precipitation (mm), and mean annual temperature (C)). 
The rainshadow effect of declining precipitation and concurrent drop in elevation determines 
potential vegetation, resulting habitat types, and the distribution of wildlife species in the 
subbasin. 

 

 
Figure 2-1. Transect west to east across Yakima County from Cascade Crest to Columbia River. 
Stampede pass 4183 feet, 92 inches of precipitation, 39ºF; Priest Rapids 492 feet, 7 inches of 
precipitation, 56ºF.(Stepniewski 1999)  

 

Wildlife species are found in various habitats, which extend across and beyond subbasin 
“boundaries” (see Figure 1-1). Some wildlife species may spend their entire life in a 1sq mile 
area or smaller. Others, however, travel beyond subbasin boundaries, to other states and other 
countries. For example, some bird species are year-round residents, while others are migratory. It 
is especially important to recognize that how habitats are managed within subbasins affects 
species occurrence and viability over the long term. 
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2.1.2 Assessment Tools 
The wildlife assessment was developed from a variety of tools including the Yakima Subbasin 
Summary from 2001, the Interactive Biodiversity Information System (IBIS), the WDFW 
Priority Habitats and Species (PHS) database, the Washington GAP Analysis database (GAP), 
Partners in Flight (PIF) information, National Wetland Inventory maps (NWI), and input from 
local, state, federal, and tribal wildlife managers. Specific information about these data sources is 
located in Appendix A  

2.1.3 Interactive Biodiversity Information System  
IBIS is an informational resource developed by the Northwest Habitat Institute (NHI) to promote 
the conservation of Northwest fish, wildlife, and their habitats through education and the 
distribution of timely, peer-reviewed scientific data. IBIS contains extensive information about 
Pacific Northwest fish, wildlife, and their habitats, but also, IBIS attempts to reveal and analyze 
the relationships among these species and their habitats. More information related to IBIS can be 
accessed at: http://www.nwhi.org/nhi/home/home.asp. 

Although IBIS is a useful assessment tool, it should be noted that IBIS-generated historic habitat 
maps have a minimum polygon size of 1 km2 while IBIS current habitat type maps have a 
minimum polygon size of 100 ha or 250 acres (T. O’Neil, NHI, pers.comm., 2003). In either 
case, linear aquatic, riparian, wetland, subalpine, and alpine habitats are under represented, as are 
small patchy habitats that occur at or near the canopy edge of forested habitats. It is also likely 
that microhabitats located in small patches or narrow corridors were not mapped at all. Another 
limitation of IBIS data is that they do not specifically rate habitat quality nor do they associate 
key ecological correlates (KEC) with specific areas. As a result, a given habitat type may be 
accurately depicted on IBIS maps, but may be lacking in functionality and quality. For example, 
IBIS data do not distinguish between shrub steppe habitat dominated by introduced weed species 
and native shrub steppe habitat. 

2.1.4 Washington GAP Analysis Program 
Gap Analysis is a process of identifying areas of high conservation priority. It is designed to be a 
proactive approach to conservation. Gap relies on information about current landcover and 
terrestrial vertebrates to identify habitat types and species that are poorly represented on reserves. 
Washington State GAP data was used extensively throughout the wildlife assessment. The GAP 
generated acreage figures may differ from IBIS acreage figures as an artifact of using two 
different data sources. The differences, however, are relatively small (less than 5 percent) and 
will not impact planning and/or management decisions. GAP analysis does not cover lands on 
the Yakama Nation Reservation. For a more detailed description of GAP refer to the National 
GAP homepage at http://www.gap.uidaho.edu. 

2.2 Wildlife Habitats  
IBIS 2003 describes 15 different habitat types for the Yakima Subbasin. These wildlife-habitat 
types update and expand the prior regional works of Thomas (1979), Maser (1984), and Brown 
(1985). Chapter 1 in Wildlife-Habitat Relationships in Oregon and Washington (Johnson and 
O'Neil, 2001) describes how these wildlife-habitat types were determined. Detailed descriptions 
of each habitats geographic distribution, physical setting, landscape setting, structure, and 
composition can be found in Appendix C as well as information that may possibly help 
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managers, researchers, and others gain further insight into each habitat. The following table, 
Table 2-1, describes the habitat types encompassed by the IBIS data set. These are useful in a 
comparative sense. See Figure 2-3 for the locations of these habitat types within the subbasin.  
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Table 2-1. Wildlife habitat types within the Yakima Subbasin (IBIS 2003) 

Habitat Type Brief Description 

Mesic Lowlands Conifer-
Hardwood Forest 

One or more of the following are dominant: Douglas-fir, western 
hemlock, western redcedar, Sitka spruce, red alder.  

Montane Mixed Conifer 
Forest 

Coniferous forest of mid-to upper montane sites with persistent 
snowpack; several species of conifer; understory typically shrub-
dominated. 

Interior Mixed Conifer 
Forest 

Coniferous forests and woodlands; Douglas-fir commonly present, 
up to 8 other conifer species present; understory shrub and 
grass/forb layers typical; mid-montane. 

Lodgepole Pine Forest and 
Woodlands 

Lodgepole pine dominated woodlands and forests; understory 
various; mid- to high elevations. 

Ponderosa Pine and 
Interior White Oak Forest 
and Woodland  

Ponderosa pine dominated woodland or savannah, often with 
Douglas-fir; shrub, forb, or grass understory; lower elevation forest 
above steppe, shrub steppe. 

Subalpine Parkland Whitebark pine (P. albicaulis) is found primarily in the eastern 
Cascade mountains Okanogan Highlands, and Blue Mountains. 

Alpine Grasslands and 
Shrubland 

Grassland, dwarf-shrubland, or forb dominated, occasionally with 
patches of dwarfed trees. 

Interior Grasslands Dominated by short to medium height native bunchgrass with forbs, 
cryptogam crust. 

Shrub steppe  Sagebrush and/or bitterbrush dominated; bunchgrass understory 
with forbs, cryptogam crust. 

Agriculture, Pasture, and 
Mixed Environs 

Cropland, orchards, vineyards, nurseries, pastures, and grasslands 
modified by heavy grazing; associated structures. 

Urban and Mixed Environs High, medium, and low (10-29 percent impervious ground) density 
development. 

Lakes, Rivers, Ponds, and 
Reservoirs Natural and human-made open water habitats. 

Herbaceous Wetlands 
Emergent herbaceous wetlands with grasses, sedges, bulrushes, or 
forbs; aquatic beds with pondweeds, pond lily, other aquatic plant 
species; sea level to upper montane.  

Montane Coniferous 
Wetlands 

Forest or woodland dominated by evergreen conifers; deciduous 
trees may be co-dominant; understory dominated by shrubs, forbs, 
or graminoids; mid- to upper montane. 

Interior Riparian Wetlands Shrublands, woodlands and forest, less commonly grasslands; 
often-multilayered canopy with shrubs, graminoids, forbs below. 

 

Dramatic changes in wildlife habitat have occurred throughout the subbasin since circa 1850. 
The most significant habitat changes throughout the subbasin include the loss and/or alteration of 
shrub steppe, ponderosa pine, riparian, and wetlands (Figure 2-2 and Figure 2-3). Quantitative 
changes in subbasin wildlife habitat types are further described in Table 2-2. 
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Figure 2-2. Historic wildlife habitat types of the Yakima Subbasin (IBIS 2001) 
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Figure 2-3. Current wildlife habitat types of the Yakima Subbasin (IBIS 2003) 
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2.3 Focal Wildlife Habitats 
2.3.1 Habitat Selection and Rationale  
To ensure that species dependent on given habitats remain viable, Haufler (2002) 
advocated comparing the current availability of the habitat against its historic availability.  
According to Haufler, this coarse filter habitat assessment can be used to quickly evaluate 
the relative status of a given habitat and its suite of obligate species. To ensure that 
“nothing drops through the cracks,” Haufler also advocated combining the coarse filter 
habitat analysis with a single species or fine filter analysis of one or more obligate 
species to further ensure that species viability for the suite of species is maintained. The 
following three key principles/assumptions were used to guide selection of focal habitats 
(see Figure 2-4 for an illustration of the focal habitat/species selection process). 

• Focal habitats can be used to evaluate ecosystem health and establish 
management priorities at the subbasin level (coarse filter). 

• Focal species can be used to represent focal habitats and to infer and/or measure 
response to changing habitat conditions at the subbasin level (fine filter). 

• Focal species were selected at the subbasin level. To identify focal macro habitat 
types within the Subbasin, Subbasin planners used the assessment tools to develop 
a habitat selection matrix based on various criteria, including ecological, spatial, 
and cultural factors. As a result, subbasin planners selected four focal wildlife 
habitat types of the fifteen that occur within the Subbasin as identified by IBIS 
(Table 2-4). 

• Four IBIS habitats were combined into two focal habitat types for the Yakima 
Subbasin Plan. Shrub steppe has been combined with interior grasslands; montane 
coniferous wetlands were grouped with herbaceous wetlands in montane 
elevational zones. For an illustration of where the focal wildlife habitat types 
occur in the Subbasin, see Figure 2-1. 

Therefore, subbasin focal habitats included are: 

• Montane Coniferous Wetlands 
• Ponderosa Pine/Oregon White Oak 
• Shrub steppe/Interior Grasslands 
• Interior Riparian Wetlands. 
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Figure 2-4. Focal habitat and species selection process summary 
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Figure 2-5. Focal wildlife habitat types of the Yakima Subbasin (IBIS 2003) 
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Broadly speaking, most of the major habitat types within the subbasin, from the interior 
riparian wetlands at the valley floor to the montane coniferous wetlands of the high 
country, were selected. Notable exceptions exist. Four coniferous forest types were not 
selected based on the assumption that federal forest management actions were adequately 
addressing issues related to these habitat types. Also, two alpine types were not selected 
because significant portions of these are protected as wilderness areas.  

2.3.2 Montane Coniferous Wetlands 
In the forest zone, montane coniferous wetlands provide important ecological and 
hydrologic function disproportionate to their size on the landscape. Montane coniferous 
wetlands are positioned at the headwaters of many important Yakima River tributaries. In 
addition, they provide critical habitats for specialized organisms as well as the collection 
and slow delivery of snowmelt. Habitat degradation and disturbance associated with 
human activities have impacted the functionality of many of these habitats in the Yakima 
Subbasin, thus justifying their selection as focal. The strong link to hydrologic function 
also played a role in selection. An effort was made to select all terrestrial habitat types 
that are connected ecologically to aquatic systems. This approach should provide for 
management consistency between aquatic and terrestrial systems.  

2.3.3 Ponderosa Pine/Oregon White Oak 
Ponderosa pine/Oregon white oak woodland habitats are unique dry forest ecosystems 
and have experienced extensive loss and degradation in the Yakima Subbasin. Several 
highly associated bird species are in declining populations and identified as species of 
concern. Old growth Ponderosa pine forests are experiencing declines in the Interior 
Columbia Basin (Wisdom et al. in press). In addition to the overall loss of this forest 
type, two features, snags and old-forest conditions, have diminished appreciably with 
resulting declines of bird species highly associated with these conditions or features 
(Hillis et al. 2001). The changes in fire cycles have greatly changed this focal habitat as 
well, resulting in dense, poor quality habitat for these dependant species. Oregon white 
oak woodlands exist to a lesser extent in the Yakima, but nevertheless are an important 
and unique habitat, thus it is included as a focal habitat. 

2.3.4 Shrub Steppe/Interior Grasslands 
Shrub steppe was selected as a focal habitat because changes in land use over the past 
century have resulted in the loss of over half of this once expansive habitat type in eastern 
Washington (Dobler et al. 1996). Shrub steppe communities support a wide diversity of 
wildlife. The loss of once extensive shrub steppe communities has reduced substantially 
the habitat available to a wide range of shrub steppe-associated wildlife, including several 
birds found only in this community type (Quigley and Arbelbide 1997; Saab and Rich 
1997). More than 100 bird species forage and nest in sagebrush communities, and at least 
four of them the greater sage grouse, sage thrasher, sage sparrow and Brewer's sparrow 
are obligates (Braun et al. 1976). In a recent analysis of birds at risk within the interior 
Columbia Basin, the majority of species identified as of high management concern were 
shrub steppe species (Vander Haegen et al. 1999). Moreover, over half of these species 
have experienced long-term population declines according to the Breeding Bird Survey 
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(BBS) (Saab and Rich 1997). Historically, shrub steppe was the most abundant habitat 
type within the subbasin (Refer back to Figure 2-2) deserving high conservation priority. 

Interior Grasslands were selected as a focal habitat type because land use practices in the 
past 100 years have reduced this habitat type by 97 percent. This significantly impacted 
grassland dependent species such as sharp-tailed grouse (IBIS 2003). Within the 
Subbasin, this habitat type historically occurred at the transition zone between shrub 
steppe and forest and where fires killed shrubs within the shrub steppe. Despite its 
importance as a wildlife habitat it was limited in distribution within the Subbasin 
historically. Modern altered fire intervals have converted large portions of remaining 
shrub steppe into grassland habitat. Adequate mapping data illustrating where these two 
types exist within the Subbasin does not exist. Therefore, the Interior Grassland type was 
included into the Shrub Steppe habitat type for this plan. 

2.3.5 Interior Riparian Wetlands  
Riparian wetlands was selected as a focal habitat because its protection, compared to 
other habitat types, may yield the greatest gains for fish and wildlife while involving the 
least amount of area (Knutson and Naef 1997). Riparian habitat covers a relatively small 
area yet it supports a higher diversity and abundance of fish and wildlife than any other 
habitat; it provides important fish and wildlife breeding habitat, seasonal ranges, and 
movement corridors; it is highly vulnerable to alteration; it has important social values, 
including water purification, flood control, recreation, and aesthetics; and, many species 
that primarily dwell in other habitat types, such as shrub steppe, depend on riparian areas 
during key portions of their life history. 

2.4 Changes in Focal Wildlife Habitat Quantity and Distribution 
The IBIS habitat data are incomplete. Therefore, focal habitats may not be well 
represented. In the Yakima Subbasin, significant physical and functional losses have 
occurred. IBIS was utilized to provide consistency and standardization within in the 
Columbia Basin. Where possible, other data sources are used in this assessment. 

 
Table 2-2. Changes in focal wildlife habitat types in the Yakima Subbasin from circa 
1850 (historic) to 1999 (current) (IBIS 2003) 

STATUS 
HABITAT TYPE Historic Current Change 

(acres) Change (%)

Ponderosa Pine/Oregon White Oak 593,000 293,000 -300,000 -51
Shrub Steppe/Interior Grasslands  2,063,000 1,537,000 -526,000 -25
Agriculture, Pastures, and Mixed 
Environs 0 656,000 656,000 NA

Urban and Mixed Environs 0 72,000 72,000 NA
Montane Coniferous Wetlands ** ** ** **
Interior Riparian Wetlands ** ** ** **

** montane coniferous and riparian wetlands do not appear adequately on historic maps. 
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3 Focal Wildlife Species  

3.1 Selection and Rationale 
Lambeck (1997) defined focal species as a suite of species whose requirements for 
persistence define the habitat attributes that must be present if a landscape is to meet the 
requirements for all species that occur there. The key characteristic of a focal species is 
that its status and trend provide insights to the integrity of the larger ecological system to 
which it belongs (USFS 2000).  

Subbasin planners refer to these species as "focal species" because they are the focus for 
describing desired habitat conditions and attributes and needed management strategies 
and/or actions. The rationale for using focal species is to draw immediate attention to 
habitat features and conditions most in need of conservation or most important in a 
functioning ecosystem. The corollary is that factors, which affect habitat quality and 
integrity within the Subbasin, also impact wildlife species, hence, the decision by 
subbasin wildlife/land managers to focus on focal habitats with focal species in a 
supporting role. 

Subbasin planners consider focal species’ life requirements representative of habitat 
conditions or features that are important within a properly functioning focal habitat type. 
In some instances, extirpated or nearly extirpated species (e.g., sage grouse) were 
included as focal species if subbasin planners believed they could potentially be 
reestablished and/or are highly indicative of some desirable habitat condition. Other 
species, Sandhill Crane and the Western Toad, were selected by planners because they 
were considered closely associated with a particularly significant habitat.  

Subbasin planners identified a focal species assemblage for each focal habitat type (Table 
2-4) and combined life requisite habitat attributes for each species assemblage within 
each focal habitat to form a recommended “range of management conditions.” Wildlife 
habitat managers will use the recommended range of habitat conditions to identify and 
prioritize future habitat acquisition, protection, and management strategies and to develop 
specific habitat management actions/measures for focal habitats. 

Subbasin planners emphasize ecosystem management through use of focal habitat types 
while including components of single-species, or indicator species assemblages. This 
approach is based on the following assumption: a conservation strategy that emphasizes 
focal habitats at the subbasin scale is more desirable than one that emphasizes individual 
species.  

By combining the “coarse filter” (focal habitats) with the “fine filter” (focal wildlife 
species assemblage) approach, subbasin planners believe there is a much greater 
likelihood of maintaining, protecting and/or enhancing key focal habitat attributes and 
providing functioning ecosystems for wildlife. This approach not only identifies priority 
focal habitats, but also describes the most important habitat conditions and attributes 
needed to sustain obligate wildlife populations within these focal habitats. Although 
conservation and management is directed toward focal species, establishment of 
conditions favorable to focal species also will benefit a wider group of species with 
similar habitat requirements. 
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Focal species can also serve as performance measures to evaluate ecological 
sustainability and processes, species/ecosystem diversity, and results of management 
actions (USFS 2000). Monitoring of habitat attributes and focal species will provide a 
means of tracking progress towards conservation. Monitoring will provide essential 
feedback for demonstrating adequacy of conservation efforts on the ground, and guide 
the adaptive management component that is inherent in this approach. 

Subbasin planners selected focal wildlife species using a combination of several factors 
including: 

Primary association with focal habitats for breeding; Specialist species that are obligate 
or highly associated with key habitat elements/conditions important in functioning 
ecosystems 
Declining population trends or reduction in their historic breeding range (may include 
extirpated species) 
Cultural significance of the species from a tribal and non-tribal perspective 
Special management concern or conservation status such as threatened, endangered, 
species of concern, management indicator species, etc. 
Professional knowledge on species of local interest 
 

3.2 Focal Wildlife Species Selected 
A total of seven bird, three mammalian species and one amphibian species were chosen 
as focal species to represent four priority habitats in the Yakima Subbasin (Table 2-3). 
Focal species selection rationale and important habitat attributes for each species are 
described in further detail in Table 2-4. 
Table 2-3. Focal species selection matrix for the Yakima Subbasin 

Status1 Common Name Focal Habitat 
Federal State 

Native 
Species PHS Partners 

in Flight
Game 

Species

Western Toad SC C Yes Yes No No 

Sandhill Crane 

Montane Coniferous 
Wetlands n/a E Yes Yes No No 

White-headed 
Woodpecker n/a C Yes Yes Yes No 

Lewis’ Woodpecker n/a C Yes Yes Yes No 
Western Gray 
Squirrel 

Ponderosa Pine / 
Oregon White Oak 

SC T Yes Yes No No 

Mule Deer n/a n/a Yes Yes No Yes 
Brewer's Sparrow  n/a n/a Yes No Yes No 
Sage Grouse 

Shrub steppe /Interior 
Grasslands 
 C T Yes Yes No No 

Yellow Warbler n/a n/a Yes No No No 
Mallard n/a n/a Yes No No Yes 

American Beaver 

Interior Riparian 
Wetlands 

n/a n/a Yes No No Yes 
1 C = Candidate; SC = Species of Concern; T = Threatened; E = Endangered 
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Table 2-4. Focal species selection rationale and habitat attributes for the Yakima Subbasin 

Focal 
Species Focal Habitat Conservation 

Focus 
Habitat Attribute 

(Vegetative Structure) Comments Life Requisite Reason For 
Selection 

Western Toad 
Montane 
Coniferous 
Wetlands 

Intact and 
functional montane 
wetland 

Breeds in montane wetlands, 
needs standing water < .5 m. 
Terrestrial habitats include 
down logs and soft soils. 

Widespread but 
possibly in significant 
decline. IUCN 
endangered 

Reproduction 
Dependent on 
montane wetlands for 
critical life stages 

Sandhill Crane 
Montane 
Coniferous 
Wetlands 

Large montane 
wetlands with 
limited human 
disturbance 

Breeds in montane wetlands 
with large open water 
component and high cover 
nearby for hiding of colts. 

One known breeding 
site in Yakima, 
potential for others 

Reproduction and 
migration 

Dependent on large 
montane wetlands for 
critical life stages. 
WA state endangered

White-headed 
woodpecker 

Ponderosa 
Pine /Oregon 
White Oak  

Large patches of 
old growth forest 
with large trees and 
snags 

> 10 trees/ac > 21" dbh w/ > 2 
trees > 31" dbh, 10-40% 
canopy closure, > 1.4 
snags/ac > 8" dbh w/ > 50% > 
25" 

Large high-cut 
stumps; patch size 
smaller for old-growth 
forest; need > 350 ac 
or > 700 ac 

Reproduction 

Obligate for large 
patches of healthy 
old-growth 
Ponderosa pine 
forest; WA Priority 
Species 

Lewis’s 
Woodpecker 

Ponderosa 
Pine /Oregon 
White Oak  

Large, Ponderosa 
Pine trees / snags 

> .8 trees / acre > 21" dbh, 
canopy cover 10-40%, shrub 
cover 30-80% 

Dependent on insect 
food supply; 
competition from E. 
starlings detrimental 

Reproduction 

High conservation 
importance, because 
of its relatively small 
and patchy 
distribution, low 
overall density, and 
association with 
mature montane 
forests. 
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Focal 
Species Focal Habitat Conservation 

Focus 
Habitat Attribute 

(Vegetative Structure) Comments Life Requisite Reason For 
Selection 

Western Gray 
Squirrel 

Ponderosa 
Pine /Oregon 
White Oak  

Closely linked to 
oak p. pine 
woodlands 

Mixed stands of oak and 
ponderosa pine preferred for 
nesting. Large pine 
considered essential for 
winter food in off acorn years.

Remnant populations 
on Yakama Nation 
Res., Extirpated from 
Tieton/ Naches 

All life stages, 
non migratory 

Obligate for oak pine 
woodlands habitat. 
WA PHS species 

Mule deer 
Shrub 
steppe/Interior 
grasslands 

Big sagebrush, 
antelope bitterbrush

30-60% canopy cover of 
preferred shrubs < 5 ft., 
number of preferred shrub 
species > 3, mean height of 
shrubs > 3 ft., 30-70% canopy 
cover of all shrubs < 5 ft. 

Important game 
species Food 

Indicator of healthy 
diverse shrub layer in 
shrub steppe habitat; 
WA Priority Species 

Sage Grouse 
Shrub 
steppe/Interior 
grasslands 

Diverse 
herbaceous 
understory, 
sagebrush cover 

Sagebrush cover 10-30%, 
forb cover > 10%, open 
ground cover > 10%, non-
native herbaceous cover < 
10% 

Area sensitive; needs 
large blocks 

Year around 
habitats 

Indicator of healthy 
and complete shrub 
steppe ecosystems 

Brewer’s 
sparrow 

Shrub 
steppe/Interior 
grasslands 

Sagebrush cover 

sagebrush cover 10-30%, 
sagebrush height > 60 cm, 
herbaceous cover > 10%, 
open ground > 20%, non-
native herbaceous cover < 
10% 

Prefer patchy 
distribution of 
sagebrush 

Food, 
Reproduction 

Indicator of healthy 
sagebrush dominated 
shrub steppe habitat 
w/ native herbaceous 
cover 

Yellow warbler 
Interior 
Riparian 
wetlands 

Subcanopy foliage 

> 70% cover in shrub and 
subcanopy w/ subcanopy > 
40% of that, > 70% cover 
native species 

Highly vulnerable to 
cowbird parasitism; 
grazing reduces 
understory structure 

Reproduction 

Represents species 
which reproduce in 
riparian shrub habitat 
and make extensive 
use of adjacent 
wetlands. 
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Focal 
Species Focal Habitat Conservation 

Focus 
Habitat Attribute 

(Vegetative Structure) Comments Life Requisite Reason For 
Selection 

Mallard 
Interior 
Riparian 
wetlands 

Wetland Quality 
Ratio of emergent vegetation 
to open water 
60:40 to 40:60 

Wetland brood 
habitat must be near 
riparian or grassland 
nesting habitat 

Food, 
Reproduction 

Culturally important 
Life stages represent 
wetland, riparian 
grassland and 
agricultural habitats 

Canopy closure 
40-60% tree/shrub canopy 
closure trees, < 6" dbh; shrub 
height 6.6 ft. 

Wetland and riparian 
shrub/forest habitat Food 

Indicator of healthy 
regenerating 
cottonwood stands; 
important habitat 
manipulator 

Beaver 

Interior 
Riparian 
wetlands  
and  
Montane 
Coniferous 
Wetlands 

Permanent water stream channel gradient 6% 
with little to no fluctuation 

Keystone species 
creating pools and 
standing water used 
by many species 

Water (cover for 
food and 
reproductive 
requirements) 
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4 Focal Habitat and Focal Species Discussion 

4.1 Montane Coniferous Wetlands 
4.1.1 Historic 
Montane Coniferous Wetlands were chosen as a focal habitat due to the ecological and cultural 
importance. This habitat type is naturally limited in its extent and has probably declined little in 
area over time (Figure 2-3). Montane meadows are a part of this habitat type. Degradation of 
these habitats has been observed in the Yakima Subbasin. These wetlands are extremely 
important to the functioning of the surrounding riparian systems. They act as water storage 
reserves, providing water to streams well into the summer. They are also important for many 
wildlife species including the Yakima Subbasin focal species, American Beaver, Sandhill Crane 
and Western Toad. 

Logging, fire suppression and grazing activities have over time compressed the soil, lowered the 
water table and allowed surrounding forests to encroach. This decreases the available water here 
for native plant and wildlife species, and results in some areas drying up. They are also important 
culturally, supporting many species of medicinal plants collected by tribal people. 

Forest streams and ponds are another part of this habitat type and can also be degraded by 
logging and grazing. These activities can increase sedimentation and temperature and decrease 
in-stream woody debris and riparian vegetation. This can make the habitat unsuitable for species 
dependent on these areas for some or all of their life cycle. 

4.1.2 Current 
Montane coniferous wetlands occur in mountains throughout much of Washington and Oregon, 
except the Basin and Range of southeastern Oregon, the Klamath Mountains of southwestern 
Oregon, and the Coast Range of Oregon. This includes the Cascade Range, Olympic Mountains, 
Okanogan Highlands, Blue and Wallowa mountains (see Figure 2-6) for a location of this habitat 
in and surrounding the Yakima Subbasin). 

This habitat is typified as forested wetlands or floodplains with a persistent winter snow pack, 
ranging from moderate to very deep. The climate varies from moderately cool and wet to 
moderately dry and very cold. Mean annual precipitation ranges from about 35 to >200 inches 
(89 to >508 cm). Elevation is mid- to upper montane, as low as 2,000 ft (610 m) in northern 
Washington, to as high as 9,500 ft (2,896 m) in eastern Oregon. Topography is generally 
mountainous and includes everything from steep mountain slopes to nearly flat valley bottoms. 
Gleyed or mottled mineral soils, organic soils, or alluvial soils are typical. Subsurface water flow 
within the rooting zone is common on slopes with impermeable soil layers. Flooding regimes 
include saturated, seasonally flooded, and temporarily flooded. Seeps and springs are common in 
this habitat. 

These wetlands can occur along stream courses or as patches, typically small, within a matrix of 
montane mixed conifer forest, or less commonly, eastside mixed conifer forest or lodgepole Pine 
forest and woodlands. It also can occur adjacent and intermixed with other wetland habitats: 
particularly riparian-wetlands, and herbaceous wetlands. The primary land uses are forestry, 
recreation and watershed protection. 
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Figure 2-6. Montane coniferous wetlands in and surrounding the Yakima Subbasin 
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This habitat is within a forest or woodland dominated by evergreen conifer trees. Deciduous 
broadleaf trees are occasionally co-dominant. The understory is dominated by shrubs (most often 
deciduous and relatively tall), forbs, or graminoids. The forb layer is usually well developed 
even where a shrub layer is dominant. Canopy structure includes single-storied canopies and 
complex multi-layered ones. Typical tree sizes range from small to very large. Large woody 
debris is often a prominent feature, although it can be lacking on less productive sites. Areas of 
herbaceous vegetation may occur as a part of this focal habitat, often with conifers encroaching 
along the edges of these wet meadows and wetlands. 

Indicator tree species for this habitat include Pacific silver fir, mountain hemlock, Alaska 
yellow-cedar Engelmann spruce, subalpine fir, lodgepole pine, western hemlock, and Western 
redcedar, Douglas-fir and grand fir also occur in the Yakima Subbasin. Quaking aspen and black 
cottonwood are also important occasional co-dominants.  This habitat may extend down into the 
Abies grandis zone. It is not well represented by the Gap projects because of its relatively limited 
acreage and the difficulty of identification from satellite images.  

Dominant or co-dominant shrubs include salmonberry, red-osier dogwood, Douglas spirea, 
common snowberry, mountain alder, Sitka alder, Cascade azalea, and glandular Labrador-tea. 
The dwarf shrub bog blueberry is an occasional understory dominant. Shrubs more typical of 
adjacent uplands are sometimes co-dominant, especially big huckleberry, oval-leaf huckleberry, 
grouseberry, and fools huckleberry. 

Graminoids that may dominate the understory include bluejoint reedgrass, Holm’s Rocky 
Mountain sedge, widefruit sedge, and fewflower spikerush. Some of the most abundant forbs and 
ferns are ladyfern, western oakfern, field horsetail, arrowleaf groundsel, two-flowered 
marshmarigold, false bugbane, skunk-cabbage, twinflower, western bunchberry, clasping-leaved 
twisted-stalk, singleleaf foamflower, and five-leaved bramble. 

Flooding, debris flow, fire, and wind are the major natural disturbances. Many of these sites are 
seasonally or temporarily flooded. Floods vary greatly in frequency depending on fluvial 
position. Floods can deposit new sediments or create new surfaces for primary succession. 
Debris flows/torrents are major scouring events that reshape stream channels and riparian 
surfaces, and create opportunities for primary succession and redistribution of woody debris. Fire 
is perhaps the most significant influence in the Yakima Subbasin. Fires are typically high in 
severity and can replace entire stands, as most of these tree species have low fire resistance. 
Although fires have not been studied specifically in these wetlands, fire frequency is probably 
low. These wetland areas are less likely to burn than surrounding uplands, and so may sometimes 
escape extensive burns as old forest refugia (Agee 1993). Shallow rooting and wet soils are 
conducive to windthrow, which is a common small-scale disturbance that influences forest 
patterns. Snow avalanches probably disturb portions of this habitat in the high mountains as well. 
Fungal pathogens and insects also act as important small-scale natural disturbances. 

Succession has not been well studied in this habitat. Following disturbance, tall shrubs may 
dominate for some time, especially mountain alder, currant, salmonberry, willows, or Sitka alder. 
Quaking aspen and black cottonwood in these habitats probably regenerate primarily after floods 
or fires, and decrease in importance as succession progresses. Pacific silver fir, subalpine fir, or 
Engelmann spruce would be expected to increase in importance with time since the last major 
disturbance. Western hemlock, western redcedar, and Alaska yellow-cedar typically maintain co-
dominance as stand development progresses because of the frequency of small-scale 
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disturbances and the longevity of these species. Tree size, large woody debris, and canopy layer 
complexity all increase for at least a few hundred years after fire or other major disturbance. 

This habitat is naturally limited in its extent and has probably declined little in area over time. 
However, much has been degraded by road building, timber harvest, grazing and recreational 
use. Five of 32 plant associations representing this habitat listed in the National Vegetation 
Classification are considered imperiled or critically imperiled (Anderson et al. 1998). 

Roads and clearcut logging practices can increase the frequency of landslides and resultant 
debris flows/torrents, as well as sediment loads in streams (Swanson et al.1987). This in turn 
alters hydrologic patterns and the composition and structure of montane riparian habitats. 
Logging typically reduces large woody debris and canopy structural complexity. Timber harvest 
on some sites can cause the water table to rise and subsequently prevent trees from establishing 
(Williams et al. 1995). Wind disturbance can be greatly increased by timber harvest in or 
adjacent to this habitat. Blowdown is common in buffers retained around such habitats. Road 
construction and placement can alter hydrologic regimes of wet meadow systems, directing 
flows into ditches and culverts and eliminating natural flows. Summer grazing can result in 
significant impact to herbaceous plant communities due to the continual presence of livestock. 
Recreational vehicular access can create ruts from “mudding”, thus diverting flows, and 
compaction in high use areas such as campsites. 

These habitats in the Yakima Subbasin are largely on federal, industrial forest, or tribal lands. 
They fall roughly into two categories: 1) Well protected: High elevation locations on federal 
Wilderness designations are generally in excellent condition. The lack of roads and vehicular 
access allows natural processes to continue there, or 2) Routinely degraded: Many montane 
coniferous wetland habitats are in areas where substantial degradation occurs each year. For 
example, habitats near Darland Mountain on Washington Department of Natural Resource 
(DNR) lands are bisected by roads, and regularly impacted by summering cattle and Off Road 
Vehicles. Piscoe Meadow on the Yakama Reservation is heavily grazed each year. Meadows 
along the S. Fork Tieton River, on Forest Service lands, are heavily used for camping. Many 
small montane wetlands adjacent to streams in the Yakima Subbasin have been severely 
disrupted by the placement of road fill and associated ditches that completely disrupt hydrologic 
function. Human disturbance from recreational use probably limits use of these habitats by 
sensitive wildlife species. It may be significant that the only breeding site for sandhill cranes in 
the Yakima Subbasin is on the Yakama Nation Reservation, in a large wetland complex where 
human disturbance is limited. 

4.1.3 Trends  
Forestry, recreation and grazing activities have been consistently negative in their impacts to 
these accessible habitats for many years. Changes in grazing patterns, camping sites, vehicle 
access, road planning and this process offer hope that conditions on the montane wetlands near 
roads will improve. For example, Forest Service and non-federal “Green Dot” road management 
efforts have succeeded in removing degradation to some montane coniferous wetlands.  Human 
use in the cascades continues to increase, however, and without conscious effort trends for these 
habitats will continue downward. 
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4.1.4 Key Attributes 
Some of the key attributes of montane coniferous wetlands that are important to wildlife include: 
water storage, flood cycles, vegetation type, size of wetlands and lack of fragmentation, water 
quality, presence of large woody debris, level of human disturbance and vegetative complexity.  

4.2 Focal Species for the Montane Coniferous Wetlands 
4.2.1 Western Toad (Bufo boreas) 

Introduction 
Western toads are a unique and important species in the mid to higher elevations mountainous 
forests of the Yakima Subbasin. They use many different forest, meadow and wetland habitats. 
Adults are a variety of colors, with a creamy-colored background and green, brown, red or gray 
blotches, with dry and bumpy skin. Females are substantially larger than males, with large 
specimens reaching up to 6 inches in body length (snout to vent). When encountered on 
nocturnal forays in the mountains they seem surprisingly large.  

This toad is now uncommon in the lowlands of western Washington and the mountain meadows 
of the north Cascades for unknown reasons. Populations that were once abundant are known to 
have become extinct in only a few years (Leonard et al. 1993). 

Life History  
Diet 

Western toads adults consume a wide variety of invertebrates, including worms, spiders, and 
insects. Tadpoles swim along the margins of ponds or lakes feeding upon filamentous algae and 
organic detritus and scavenging carrion (Leonard et al. 1993). 

Reproduction 

Breeding may occur from February to April at low elevations west of the Cascades and from 
May to early July at higher elevations in the Cascade Mountains. The number of males at the 
breeding ponds may exceed females by 20 to 1. Each female deposits up to 12,000 eggs in two 
long strings that may extend 30 feet. Embryos develop and hatch in 3 to 10 days depending upon 
water temperatures (Leonard et al. 1993). 

Migration or Home Range 

Migration occurs between aquatic breeding and terrestrial non-breeding habitats. Toads move 
overland by climbing or crawling in contrast to the jumping habits of frogs. After metamorphosis 
(the change from tadpole to toadlet), large concentrations of tiny toadlets leave the ponds and 
may be encountered as they roam about the forest floor. They may wander great distances 
through dry forests or shrubby thickets. (Leonard et al. 1993). 

Mortality 

Garter snakes, coyotes, raccoons, and corvids such as crows and ravens prey upon western toads. 
In the Cascade Range of Oregon, persistent predation on adults by ravens during the breeding 
season appears to have contributed significantly to some population declines (Leonard et al. 
1993, Olson 1989, 1992). 
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Sometimes large concentrations of tiny toadlets have been found crossing roads; this often leads 
to mortality by automobile. 

Habitat Requirements 
4.2.1.1.1.1 General 

Western toads are found in many different types of mountain forests in the Yakima Subbasin, 
particularly in the mid elevation mixed conifer zones in areas where wetlands occur. These tend 
to be locations with areas of gentle topography allowing for the existence of critical wetland 
habitats for breeding and development of young toads. They are known to occur at altitudes up to 
7000 feet in Oregon, and have been found near the Cascades Crest in the Yakima Subbasin 
(Dvornich 1997).  

They are found in a wide variety of habitats such as riverine habitats (low gradient creeks and 
pools), lacustrine habitats (shallow water), palustrine habitats (herbaceous wetlands, riparian and 
temporary pools). They also occur in terrestrial habitats such as cropland / hedgerow, conifer 
forests, hardwood forests, mixed forests, herbaceous grasslands, and others. Other habitats 
include: desert springs and streams, meadows and woodlands, mountain wetlands, in and around 
ponds, lakes, reservoirs, and slow-moving rivers and streams.  

Western toads are most common near marshes and small lakes, but they may wander great 
distances through dry forests or shrubby thickets (Leonard et al. 1993). 
4.2.1.1.1.2 Breeding 

Western Toads breed in shallow ponds, lakes, reservoirs, slow-moving streams or wetlands in 
water less than 18 inches deep (.5 m). Eggs are laid on the bottom (Cockran and Thoms 1996). 
Hatchlings and tadpoles remain in the shallow water as they grow. Tadpoles will swim in long 
lines around the perimeter of these shallow ponds. They appear solid black (Nussbaum et al 
1983). 

During daylight, male toads rest quietly upon logs, moss, or grasses along the edge of the 
breeding pool and at night actively swim in search of the few gravid females visiting the pond 
(Leonard et al. 1993). 
4.2.1.1.1.3 Non-breeding 

Western toads live in the forested habitats of mid to higher elevations of the Yakima Subbasin. 
They may occur in streams or springs during dry periods, especially east of the Cascade Range 
(Corkran and Thoms, 1996). Outside of the breeding season, western toads are nocturnal, 
spending the day buried in the soil concealed under woody debris, or in the burrows of other 
animals (Leonard et al. 1993). Toadlets often live under rocks near ponds or in brush. Young 
toads will live under rocks and logs near water, and adults live underground, or under logs, in 
areas often much further from water (Corkran and Thoms, 1996). 
4.2.1.1.1.4 Foraging 

These animals eat a wide variety of insect and other invertebrates. 
4.2.1.1.1.5 Cover 

Western toads dig their own burrow in loose soil or use those of small mammals. They also use 
shelters under logs or rocks. Adults live underground, under large debris, and in grass and brush 
(Corkran and Thoms, 1996). 
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Status and Abundance Trends 

These animals are believed to be in significant decline in portions of their range for mostly 
unknown reasons. It is known that in western Washington populations of western toads have 
noticeably decreased over a relatively short period of time. 
(www.nps.gov/olym/amphibian/bufbor.htm). Corkran and Thoms (1996) wrote that increased 
exposure to ultraviolet radiation and the spread of an egg fungus are among the many theories to 
explain the observed reductions in western toad populations in many areas. 

Carey (1993) hypothesized that some environmental factor or synergistic effects of more than 
one factor may stress toads, causing suppression of the immune system or indirectly causing 
immunosuppression by effecting elevated secretion of adrenal cortical hormones. Immuno-
suppression, coupled with the apparent effect of cold body temperatures on the ability of the 
immune system to fight disease, may lead to infection by Aeromonas hydrophila bacteria (causes 
"red-leg") or other infectious agents and subsequently to death of individuals and possibly the 
extirpation of populations. 

Increased exposure to ultraviolet radiation and the spread of an egg fungus may explain the 
observed reductions in their populations in many areas (Corkran and Thoms 1996). Declines are 
related to sensitivity of eggs to increased levels of ultraviolet radiation (Blaustein et al. 1994). 
Eggs are highly susceptible to the pathogenic fungus Saprolegnia ferax, which may be 
introduced during fish stocking (Kiesecker and Blaustein 1997, Kiesecker et al. 2001). 

Decline may be prompted at least in part to habitat destruction and degradation, and water 
retention projects. Western toads, like many other amphibians, are sensitive to environmental 
changes caused by human development and disturbances to natural habitat, principally the loss of 
wetlands (Leonard et al. 1993). 

Their decline may also be related to predation by and competition with native and non-native 
species, fishery management activities, or other factors that have not been adequately assessed. 

Population and Distribution 
4.2.1.1.1.6 Historic Population 

Little is known of historic populations of western toads.  
4.2.1.1.1.7 Current Population 

Based upon trend information from other parts of Washington and the interior west, western 
toads may be experiencing population declines similar to other regions of Washington and the 
west. They may be already absent from areas in the Yakima Subbasin. 
4.2.1.1.1.8 Historic Distribution 

Historically western toads had a wider distribution in Washington than today. Known 
populations in western Washington have disappeared in recent years (Leonard et al. 1993), most 
probably due to the effects of urbanization and exotic species. Historic distribution in the 
Yakima Subbasin is unknown, but is likely to have been wider than at current based upon levels 
of suitable habitat lost. 
4.2.1.1.1.9 Current Distribution 

Distribution in Washington occurs across most of the western and northern part of the state as 
well as higher elevations in the eastern Cascades and in southeastern Washington (Figure 2-7). 
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Locations in the Washington’s Natural Heritage database indicate a wide distribution. No 
rigorous population counts or monitoring programs exist in the Yakima Subbasin (D.Darda, 
Professor, Central Washington University, pers. comm). Figure 2-8 illustrates predicted current 
habitat for the western toad, which identifies core habitat and unsuitable habitat within the 
Yakima Subbasin. 

The western toad can be found in all regions of Washington except for the driest portions of the 
Columbia Basin (Leonard et al. 1993). 

 

 
Figure 2-7. Distribution of habitat for western toad and record locations (Dvornich et al. 1997) 
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Figure 2-8. Western toad predicted habitat current habitat within the Yakima Subbasin 
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4.2.1.1.1.10 Out-of-Subbasin Effects and Assumptions 

Loss of western toad populations in and adjacent to the Yakima Subbasin would mean a 
disruption in a population continuum of a once common species. Such a loss would indicate 
much larger problems for amphibians in general. In fact, this trend may already be occurring 
without our knowledge. 

4.2.2 Sandhill Crane (Grus canadensis) 
Introduction 

The sandhill crane is the only member of the crane family in North America. Sandhill cranes are 
also the most numerous in total population of the 16 crane species on earth. This large and 
majestic bird has captured the imagination of people for centuries (Mathiessen 2001). They are a 
highly migratory species that breed and rear their young in northern wetlands, requiring limited 
human disturbance and an abundance of vertebrate and invertebrate prey. Migrations reach over 
many thousands of miles with major wintering populations in central California. They are 
separated into two sub species based upon size: Greater (Grus canadanensis tabida) and lesser 
(Grus canadensis canadensis). Intermediate forms exist in central Canada (Sibley 2000). The life 
histories of the greater and lesser Sandhill cranes are very similar; therefore, sub species 
distinctions are generally not mentioned here.  

Life History 
Diet  

Sandhill cranes can be generally categorized as opportunistic omnivores (Armbruster 1987), 
feeding on a variety of food items including roots, bulbs, grains, berries, snails, earthworms, 
insects, amphibians, lizards, snakes, mice, and greens (Ridgway 1895, Barrows 1912, Bent 1926, 
Gabrielson and Jewett 1940, Brown 1942). Sandhill cranes have also been noted to consume 
eggs and young birds (Harvey et al. 1968, Littlefield 1976, Reynolds 1985).  

Nesting and Reproduction 

Sandhill cranes have a life history strategy that involves a low reproductive rate but high 
investment in the pair bond and defense of the breeding territory. Cranes usually take 3 or more 
years to mature, may nest for several years before successfully hatching eggs, then still may not 
be successful in raising a chick. When successful, cranes rarely raise more than 1 young. 
Sandhill cranes compensate for this low production with a relatively long life of up to 30 years or 
more (C. Littlefield and G. Ivey, 2001). Both pair members participate in nest building. Nests are 
composed of vegetation from the surrounding wetland left from the previous growing season. 
Cranes collect nesting material and pile it into a mound, usually in shallow water. The clutch is 
usually 2 eggs (Littlefield 1995).  

Migration 

Sandhill cranes stage long and spectacular migrations each year. Large flocks wheel in the sky, 
finding thermals and are sometimes soaring like great flocks of eagles. They can be detected 
miles before they are seen, by their haunting and pleasant “garooo-ah” calls. (Stepniewski 1999) 
Approximately 22,000 Lesser Sandhill cranes migrate over south central Washington twice each 
year; March through mid-April and again in September. These are thought to be the entire 
population of birds that nest in Bristol Bay of Western Alaska. Flocks will sometimes congregate 
during migration in wheat fields and rangeland of eastern Yakima County (Stepniewski, 1999). 
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Large concentrations of cranes regularly gather in similar habitats of the Columbia basin, 
particularly during spring migration. There is now an annual Sandhill crane festival held in 
Othello, Washington in late March that encourages people to enjoy this spectacle (Central Basin 
Audubon Society, 2004). 

Historical records include notes from North Yakima County on 7 April 1915; late spring records 
include 10 May 1979 (Stepniewski 1999), and a late summer wanderer was wading in the 
Yakima River near Yakima on 15 August 1899 (Dawson 1902). Migrating cranes were spotted 
over eastern Yakima County in early March 2004 (D. Grandstrand, Yakima Audubon Society 
pers. comm.). A few autumn migrants have been noted in September, but concentrations such as 
occur in spring generally do not occur. 

Mortality 

Greater sandhill cranes can reach an age of at least 30 years in the wild (C. Littlefield and G. 
Ivey, unpubl. data). If young survive the brooding period, mortality rates decline dramatically 
once they develop sufficient flying skills. Primary causes of sandhill crane mortality are 
predation of young (occasional in adults) and collisions with powerlines. Other sources of 
fatality include entanglements in fences, disease, and illegal shooting. Cranes are still considered 
as game species in some states but not in Washington. 

Habitat Requirements 
Breeding and Nesting 

Primary components of a breeding territory are the nest site, roosting area, feeding area, and to 
some degree, isolation (Armbruster 1987). In the West, greater sandhill cranes occupy breeding 
territories in wetlands adjacent to riverine systems, closed drainage basins at the base of desert 
mountain ranges, and isolated mountain meadows. Generally, sandhill cranes require wetlands 
for nesting, and will use a wide range of wetland classes and vegetation types, and occasionally 
will use uplands. Within the greater sandhill cranes’ breeding range, nesting habitat varies from 
open meadows to deep-water bogs and marshes (Armbruster 1987).  

At Conboy Lake National Wildlife Refuge (NWR), just 15 miles southwest of the Yakima 
Subbasin and home to the largest congregation of breeding cranes in Washington, 55 percent is 
comprised of wet meadows. Here, breeding territories include dry grass uplands, partially 
timbered uplands, emergent marshes, and wet meadows (Engler and Brady 2000).  

 Where cranes nest, the vegetation includes reed canarygrass, rushes, sedges, and spikerushes 
Peripheral areas of these meadows (11 percent) are slightly to heavily encroached upon by 
lodgepole pine, Douglas spirea, and willow, which crane pairs use for both nesting substrate and 
cover. Approximately half of the crane pairs nest in areas with some trees and shrubs, however, 
heavy encroachment by these species may preclude nesting cranes. Montane coniferous wetlands 
can be primary breeding habitats. It is thought that the historic wetland complexes of Toppenish 
Creek likely supported breeding cranes (T. Hames, YN, pers. comm, 2004).  

Foraging and Migratory Stopovers 

Cranes feed in a variety of habitats; security from disturbance and tradition are key factors in 
selection of areas during migration and wintering. Birds can concentrate in agricultural regions, 
which have extensive areas of small grain crops. However, associated wetlands are still used for 
some feeding, nighttime roosting and mid-day loafing (Littlefield and Ivey 2000). Cranes usually 
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leave roosting locations in the early morning and fly to nearby grainfields, where they feed until 
mid-morning. In mid-day, birds occasionally feed in pastures, alfalfa fields, along canals, 
ditches, and dikes, or use shorelines and pond, lake, and other wetland shallows where they may 
obtain essential amino acids and minerals not present in grains (Reinecke and Krapu 1979). In 
mid-afternoon, most return to grainfields where they feed until early evening before returning to 
roost sites (Littlefield and Ivey 2000). Sandhill cranes therefore, utilize a variety of habitats for 
their life history needs, with emphasis on open country and key wetland features.  

Status and Abundance Trends 
Status 

The sandhill crane was first granted federal legal protection under the Migratory Bird Act of 
1916. Presently, the species, its nests, and its eggs are protected from unlawful direct persecution 
in Canada and the United States under the Migratory Birds Convention Act of 1994. This act 
prohibits the killing, capturing, injuring, taking, or disturbing of migratory birds, or damaging, 
destroying, removing, or disturbing of nests. It also prescribes protected areas for migratory birds 
and nests, and for the control and management of those areas. Although there is no federal 
protection for sandhill cranes, the populations that occur in the Yakima Subbasin, as well as 
several other sandhill crane populations, are not subject to legal harvest during hunting seasons. 
(Tacha et al. 1992).  

The Washington Department of Game (the predecessor to WDFW) listed the sandhill crane as 
endangered in 1981. Sandhill cranes are also listed on the WDFW’s PHS list as well as crane 
breeding areas, regular large concentrations, and migration staging areas. Under the Washington 
Forest Practices Act, sandhill cranes and their habitat are protected. In particular, timber harvest, 
road construction, aerial application of pesticides, and site preparation are restricted within 1/4 
mile (0.4 km) of a known active nesting area (DNR Forest Practice Rules 2002). 

On tribal lands, the Yakama Nation has listed the greater sandhill crane as a sensitive species in 
the Yakama Nation’s Reservation Forest Management Plan (FMP) (BIA 1993), and it is 
considered a species of cultural importance (T. Hames,YN, pers. comm). In the Yakama 
Nation’s habitat management guidelines (Leach et al. 1992), recommendations are to survey for 
cranes when activities are planned near large wet meadows. If they are found breeding, a 1/2 
mile (0.8 km) no-entry buffer around the meadows should be designated during the breeding 
season (March-October), and road construction should be avoided within 1/2 mile (0.8 km) of 
the meadow. 

Washington State has a recovery plan whose goal is to restore a healthy breeding population of 
cranes and to maintain the flocks that winter or stop in Washington. To reach this goal, this plan 
calls for expansion of the breeding range into former breeding areas in eastern Washington and 
protection of habitat for crane wintering and staging during migration. The Plan identifies 
recovery objectives that must be reached, and outlines strategies to use in meeting them before 
down listing of the species to threatened or sensitive status can occur. 

Trends 

Factors affecting Washington’s breeding sandhills include predation, incompatible 
grazing and haying practices, water availability and management, and habitat loss. 
Crane habitat use is also affected by disturbance by human recreationists. Land use 
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practices, particularly conversion away from grassland or grain production, can 
affect migratory stopover use. 

Productivity 

Nest success in the Yakima Subbasin is extemely limited. The most recent record involves the 
pair at the Polo Field on Yakama Nation lands. They hatched 2 eggs and fledged 1 chick in 1997 
(Stepniewski 1999). Another known pair attempted nesting at Camas Patch on Yakama Nation 
lands. They were not reproductively successful through 1997, apparently because of early drying 
and the presence of many cattle (G. King, YN, pers. comm.). Outside of Conboy Lake NWR, 
other Washington sites have rarely been monitored for nest success. No other monitoring of 
nesting sandhill cranes is known for the Yakima Subbasin. Reproductive success for this long-
lived species is usually low. Generally, nesting success rates in the Pacific states are less than 
those reported elsewhere within the subspecies’ breeding range. However, recruitment 
(percentage of fledged young in the population; calculated using known breeding pairs and 
counts of fledged young) in Washington has averaged 10 percent (range 0 to 27.3 percent) from 
1990-2001 (Engler and McFall 2001). 

Habitat Distribution 

Sandhill crane breeding habitat is somewhat limited in Washington, when compared with the 
large wetland complexes found in southeastern and southcentral Oregon and northeastern 
California. The Glenwood Valley, slightly west of the Yakima, has the best potential for 
becoming a more important summer crane use area. In the Yakima Subbasin, there is habitat on 
private and federal lands available to accommodate an increasing and expanding population. 
However, there are current limitations on quality of habitat in many locations. In addition, 
breeding may be occurring on remote habitats on federal lands that has never been documented 
due to difficulty of early spring access. 

Sandhill cranes use agricultural fields and wetlands for migratory staging and stopovers at 
several locations in eastern Washington, including wheatfields and rangeland east of Yakima 
(Stepniewski 1999). 

Habitat Status 

The availability of suitable nesting habitat in the Yakima Subbasin varies with conditions on 
these locations each year. Human disturbance may make otherwise suitable habitat unavailable. 
Migratory stopover locations are somewhat limited in the Yakima Subbasin as well, with the 
exception of areas in eastern Yakima County.  

Factors Affecting Sandhill Crane Population Status 
Predation 

A major mortality factor, which confronts cranes on the breeding grounds, is predation on eggs 
and chicks. Ravens, minks, raccoons, and especially coyotes are the most destructive, and under 
certain conditions can be highly detrimental to sandhill crane productivity. For example, coyotes 
are thought to be the primary predator of crane chicks at Conboy Lake NWR (Engler and Brady 
2000).  

Grazing and Haying 

In spring sandhill cranes generally prefer to forage in open, flooded meadows. Frequently, these 
sites are the result of mowing and livestock grazing practices which can be detrimental to nesting 
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and fledging. Livestock grazing of wetlands in spring can be detrimental to nesting success 
(K.Bevis, WDFW pers. comm.). 

Summer livestock grazing may pose a threat to breeding cranes (D. Anderson, WDFW pers. 
comm.). Potential threats also include drainage, trespass grazing, “mudding” by Off Road 
Vehicles, and property sales and subsequent development. No cranes were observed by 
helicopter at the Camas Patch site on 9 June 2000 and the area was dry and being grazed and 
may no longer be suitable breeding habitat (Engler and Brady 2000). The Polo Field site on 
Yakama Nation lands is located within a grazing unit, but cattle generally do not reach the site 
until after 15 July. Management of lands for cranes could be improved by excluding livestock 
from crane habitat during the spring breeding season, delaying hay harvest and grazing until after 
10 August, and limiting human disturbance to nesting cranes. 

Water Availability 

Because cranes are dependent on wetlands, they are vulnerable to changes in hydrology. Water 
rights are an issue in some areas, and loss of irrigation rights could eliminate existing habitat for 
cranes (Ivey and Herziger 2000). Irrigation timing is also important, as cranes should have water 
applied to their territories by mid-March to prepare for April nesting; water should be maintained 
through the brooding period (early August). Historical sandhill crane pairs were absent from 
some sites surveyed in Oregon and California where irrigation was delayed (Ivey and Herziger 
2000, 2001). Early drying of wetlands and irrigated fields can lead to increased chick mortality.  

Habitat Loss 

The majority of crane pair nesting territories in Washington is currently on protected lands, 
primarily those managed by the USFWS, but also by the Yakama Nation and the DNR. Potential 
nest territories occur in private and tribal lands, particularly in Toppenish Creek.  

Threats exist for habitat loss from water development, residential development, and public 
recreational activity. Harmful management practices such as late irrigation and the presence of 
cattle on meadows until late spring could eliminate crane pairs. Loss of habitat through drainage 
of wetlands, replacement of flood-irrigated meadows with sprinkler or pivot irrigation, building 
construction, and conversion to row crops can also displace breeding pairs (Littlefield and 
Thompson 1979, Littlefield 1989, Ivey and Herziger 2000, 2001). 

Black Rock Reservoir would eliminate some of the dry farmland currently being used by 
migrating cranes. 

Population and Distribution 

In the mid-1980s, the central California Valley population of greater sandhills was estimated to 
total 6,000 - 6,800; this included at least 839 Canadian sandhill cranes (Pogson and Lindstedt 
1991). The Pacific Flyway population of lesser sandhill cranes is thought to be approximately 
23,000 birds (Kramer et al. 1983).  These lesser sandhills are thought to be the primary migratory 
cranes in the Yakima Subbasin, while nesting and summering birds are greater sandhills. After 
1941, some 31 years lapsed before summering greater sandhill cranes were again found in 
Washington. In 1972 two cranes appeared at Conboy Lake NWR in September, remaining into 
late November. In 1979 nesting was finally confirmed, but fledged no young. Nesting was 
suspected but not verified from 1980 through 1983. In 1984 the first fledging was confirmed. 
Young were again produced in 1985, 1986, and 1988; the breeding population had increased to 
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two pairs by 1988 and three in 1990, with successful reproduction by at least some pairs in 1989 
and 1990.  

In 1991 a pair was discovered at the Polo Fields on Yakama Nation lands north and east of 
Glenwood, and in the Yakima Subbasin (Figure 2-9 for predicted habitat). This is the only 
recently verified nest in the Yakima Subbasin, but two adults and a fledged juvenile were 
observed along wetlands adjacent to Toppenish Creek near White Swan on 26 September 1997 
(T.Hames, YN, pers.comm.). Their origin is unknown. Fourteen pairs nested at Conboy Lake 
NWR in 1998 with a total state population of 44 (Engler and Anderson 1998). In 1999, 18 
nesting pairs (including a new pair along Deer Creek on Department of Natural Resources 
[DNR] land) and 5 subadults were known Washington residents (Engler and Anderson 1999). In 
2000, the state’s known greater sandhill crane population was 53 birds, consisting of 19 pairs (15 
known nesting), 9 subadults, and 6 fledged young (Engler and Brady 2000). Assuming there was 
1 nesting pair on the Yakama Nation lands, there were 40 breeding adults and 10 known 
subadults for a total population of 50 in 2001.  

For the period 1990 through 2001, Washington’s breeding population fledged 30 chicks, with 
successful reproduction in all years except 1993, 1994, and perhaps 2001 (Table 2-5). The 
greatest number was 6 in 2000, while 5 chicks fledged annually during the 3 previous years. 
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Table 2-5. Greater sandhill crane pairs, productivity, and total population estimate in 
Washington, 1990-2001 

Year No. Breeding Pairs 
Total 

Breeding 
Adults 

Subadults
(known) 

No. 
Young 

Fledged
Recruitment3 

(%) 
WA 

Population 
Estimate 

 Conboy 
Lake 
NWR 

YN2 Private 
DNR  

1990 3 -- -- 6 -- 1 14.3 7 
1991 3 (1)4 -- 8 -- 1 11.1 9 
1992 3 (1)4 -- 8 -- 3 27.3 11 
1993 3 (1)4 -- 8 -- 0 0 8 
1994 3 1 -- 8 -- 0 0 8 
1995 7 (2) 1(1) -- 22 0 1 4.3 23 
1996 8 (2) 2 (1) 26 0 3 10.3 29 
1997 12 2 1 30 4 5 14.3 39 
1998 14 (2) (1) 34 5 5 12.8 44 
1999 13 (1) 1(1) 2 36 4 5 12.2 45 
2000 13 (3) 1 1 (1) 38 9 6 13.6 53 
20015 14 (2) (1) 1(2) 40 10 0 0 50 

1 Data includes confirmed nesting pairs, unconfirmed pairs, and subadults. Data in parenthesis represent territorial 
pairs without confirmed nesting data; 1990-1994 data is based on incidental observations (from Engler and Brady 
2000). Systematic surveys of breeding cranes began in 1995. 
2 YN = Yakama Nation lands – In Yakima Subbasin. 
3 Recruitment = no. fledged young / no. of breeding adults + fledged young X 100 (excludes subadults). 
4 Leach (1995). 
5 Drought conditions in 2001 negatively affected production; 1 pair was assumed to be present on the YIN which 
was not surveyed (Engler and McFall 2001). 
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Figure 2-9. Sandhill crane predicted current habitat for the Yakima Subbasin 
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4.2.3 Key Findings for Montane Coniferous Wetlands and Focal Species 
• Native vegetative composition of known wetland communities has been altered from 

historic conditions  
• Montane coniferous wetland habitats remain unprotected in the watershed 
• Hydrologic conditions (esp. flow) of known montane wetlands have been altered from 

historic conditions. 
• Suitable nesting habitat for sandhill cranes in the Yakima Subbasin is unoccupied. 

4.3 Ponderosa Pine/Oregon White Oak 
4.3.1 Historic 
Historically, in Washington, this habitat was very extensive. Prior to 1850, much of the 
ponderosa pine habitat in the Yakima Subbasin, and other parts of the inland northwest, was 
mostly open and park like with relatively few undergrowth trees. The ponderosa pine ecosystem 
has been heavily altered by past forest management. Specifically, the removal of overstory 
ponderosa pine since the early 1900s and nearly a century of fire suppression have led to the 
replacement of most old-growth ponderosa pine forests by younger forests with a greater 
proportion of Douglas-fir than ponderosa pine (Habeck 1990). Fire scar evidence in the 
Wenatchee Mountains of the upper Yakima Subbasin indicate that ponderosa pine forests burned 
approximately every 5-30 years prior to fire suppression, preventing contiguous understory 
development and, thus, maintaining relatively open ponderosa pine stands (Everett et al. 1999 
and Camp et al. 1996). Similar forests in the Rockies burnt at 1-30 year intervals (Arno 1988; 
Habeck 1990).  

The 1930s-era timber inventory data (Losensky 1993) suggests large diameter ponderosa pine-
dominated stands occurred in very large stands, encompassing large landscapes. Such large 
stands were fairly homogeneous at the landscape scale (i.e. large trees, open stands), but were 
relatively heterogeneous at the acre scale, with “patchy” tree spacing, and multi-age trees (Hillis 
et al. 2001). Clear cut logging and subsequent reforestation have converted many older stands of 
ponderosa pine/Douglas-fir forest to young structurally simple ponderosa pine stands (Wright 
and Bailey 1982). Changes in the distribution of ponderosa pine habitat from circa 1850 
(historic) to 1999 (current) are illustrated in Figure 2-3 and below in Figure 2-10. 

The northern most occurrence of mixed or white oak/ponderosa pine habitat reaches the Tieton 
River midway north in the Yakima Subbasin. These habitats occupy portions of the lower 
elevation ponderosa pine zone indicated on the map.  

4.3.2 Current 
The ponderosa pine zone covers 3.7 million acres (1.5 million hectares) in Washington and is 
one of the most widespread zones of the western states. This dry forest zone between unforested 
steppe and higher-elevation, closed forests corresponds to Merriam’s Arid Transition zone.  
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Figure 2-10. Current distribution of ponderosa pine/Oregon white oak in and surrounding the 
Yakima Subbasin 
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Ponderosa pine forms climax stands that border grasslands and is a common member in many 
other forested communities (Steele et al. 1981). Ponderosa pine is a drought tolerant tree that 
usually occupies the transition zone between grassland and forest. Climax stands are 
characteristically warm and dry, and occupy lower elevations throughout their range. Key 
understory associates in climax stands typically include grasses such as bluebunch wheatgrass 
and Idaho fescue, and shrubs such as bitterbrush and common snowberry. Daubenmire and 
Daubenmire (1984) recognize two more habitat types within the P. ponderosa series:  

Stipa comata (needlegrass)  
Purshia tridentata (bitterbrush) 

Ponderosa pine has many fire resistant characteristics. Seedlings and saplings are often able to 
withstand fire. Pole-sized and larger trees are protected from the high temperatures of fire by 
thick, insulative bark, and meristems are protected by the surrounding needles and bud scales. 
Other aspects of the pine’s growth patterns help in temperature resistance. Lower branches fall 
off the trunk of the tree, and fire caused by the fuels in the understory will usually not reach the 
upper branches. Ponderosa pine is more vulnerable to fire at more mesic sites where other 
conifers as Douglas-fir, and Grand fir form dense understories that can carry fire upward to the 
overstory. Ponderosa pine seedlings germinate more rapidly when a fire has cleared the grass and 
the forest floor of litter, leaving only mineral rich soil. (Fischer and Bradley 1987). 

Fire suppression has lead to a buildup of fuels that, in turn, increase the likelihood of stand-
replacing fires. Heavy grazing, in contrast to fire, removes the grass cover, reduce fine fuels that 
carry low intensity fires, and tend to favor shrub and conifer species. Fire suppression combined 
with grazing creates conditions that support cloning of oak and invasion by young conifers, 
including shade tolerant species such as grand fir. 

Ponderosa pine is shade intolerant and grows most rapidly in near full sunlight (Franklin and 
Dyrness 1973; Atzet and Wheeler 1984). Logging is usually done by a selection-cut method. 
Older trees are taken first, leaving younger, more vigorous trees as growing stock. This 
effectively returns succession to earlier seral stages and eliminates climax, or old growth, 
conditions. Logging also impacts understory species by machine trampling or burial under slash. 
Clearcutting generally results in dominance by understory species present before logging, with 
invading species playing only a minor role in post logging succession (Atzet and Wheeler 1984).  

Currently, much of this habitat has a younger tree cohort of more shade-tolerant species that 
gives the habitat a more closed, multi-layered canopy. For example, this habitat includes 
previously natural fire-maintained stands in which grand fir can eventually become the canopy 
dominant. Large late-seral ponderosa pine, and Douglas-fir are harvested for timber in much of 
this habitat. Oregon white oak is frequently cut for fuelwood, or removed during thinning as 
competition with desired timber species. Under most management regimes, typical tree size 
decreases and tree density increases in this habitat. Ponderosa pine-Oregon white oak habitats are 
now denser than in the past and may contain more shrubs than in pre-settlement habitats.  

Annual precipitation in this vegetation zone is between 14 and 30 inches (35 and 76 centimeters). 
Wide seasonal and diurnal temperature fluctuations are the rule. In Washington, the ponderosa 
pine zone generally lies between 2,000 and 5,000 feet (600 and 1500 meters), but its occurrence 
at any particular location is strongly influenced by aspect and soil type (Cassidy 1997).  
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In the Yakima Subbasin, it is possible to find ponderosa pine woodlands at nearly 5,000 feet 
(1,500 meters) on southern aspects and subalpine fir (Abies lasiocarpa) communities at the same 
elevation on opposite northern aspects (K.Bevis, WDFW, pers. comm.). In some places, the 
change from steppe to closed forest occurs without the transitional ponderosa pine zone, for 
example, at locations along the east slopes of the north and central Cascades. More commonly, 
the aspect dependence of this zone creates a complex inter-digitization between the steppe and 
ponderosa pine stands, so that disjunct steep zone fragments occur on south-facing slopes deep 
within forest while ponderosa pine woodlands reach well into the steppe along drainages and 
north slopes. This pattern is typical in the Yakima Subbasin. 

A similar process occurs between the ponderosa pine zone and the higher-elevation closed forest 
zones. At higher elevations, Pacific ponderosa pine is seral to trees more shade tolerant and 
moisture demanding. In the Pacific Northwest, this generally includes Douglas-fir, grand fir, and 
white fir (Howard 2001). Also common are mosaics created by soil type in which ponderosa pine 
stands on coarse-textured soil are interspersed with steppe communities on finer soil. The 
ponderosa pine habitat in the Yakima Subbasin is thus a broad, complex transition zone above 
shrub steppe and interspersed within more mesic forest types at higher elevations. 

4.3.3 Climax Vegetation 
The successional status of ponderosa pine can be best expressed by its successional role, which 
ranges from seral to climax depending on specific site conditions. It plays a climax role on sites 
toward the extreme limits of its environmental range and becomes increasingly seral with 
conditions that are more favorable. On more mesic sites, ponderosa pine encounters greater 
competition and must establish itself opportunistically, and is usually seral to Douglas-fir and 
true firs (mainly grand fir and white fir). On severe sites, it is climax by default because other 
species cannot establish. On such sites, establishment is likely to be highly dependent upon the 
cyclical nature of large seed crops and favorable weather conditions (Steele 1988). 

Successional and climax tree communities are inseparable in this zone because frequent 
disturbance by fire is necessary for the maintenance of open woodlands and savanna. Natural fire 
frequency is very high, with cool ground fires believed to normally occur at 8 to 20 year intervals 
by one estimate and 5 to 30 year intervals by another. Ponderosa pine trees are killed by fire 
when young, but older trees survive cool ground fires. Fire suppression favors the replacement of 
the fire-resistant ponderosa pine by the less tolerant Douglas-fir and grand fir. 

The high fire frequency maintains an arrested seral stage in which the major seral tree, ponderosa 
pine, is the “climax” dominant because other trees are unable to reach maturity. The ponderosa 
pine zone is most narrowly defined as the zone in which ponderosa pine is virtually the only tree. 
As defined in this document, the ponderosa pine zone encompasses most warm, open-canopy 
forests between steppe and closed forest, thus it includes stands where other trees, particularly 
Douglas-fir, may be co-dominant with ponderosa pine (Daubenmire and Daubenmire 1968). 

Throughout most of the zone, ponderosa pine is the sole dominant in all successional stages. At 
the upper elevation limits of the zone, on north-facing slopes in locally mesic sites, or after long-
term fire suppression, other tree species Douglas-fir, grand fir , western larch, or lodgepole pine 
may occur.  At the upper-elevation limits of the zone, in areas where the ponderosa pine belt is 
highly discontinuous, and in cooler parts of the zone, Douglas-fir, and occasionally western 
larch, lodgepole pine, and grand fir become increasingly significant. In Yakima and Klickitat 
Counties, Oregon white Oak may be present, especially in drainages 
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The major defining structural feature of this zone is open-canopy forest or a patchy mix of open 
forest, closed forest, and meadows. On flat terrain, trees may be evenly spaced. On hilly terrain, 
the more common pattern is a mix of dry meadows and hillsides, tree clumps, closed forest in 
sheltered canyons and north-facing slopes, shrub patches, open forest with an understory of grass 
and open forest with an understory of shrubs. Without fire suppression, the common belief is that 
the forest would be less heterogeneous and more savanna-like with larger, more widely spaced 
trees and fewer shrubs (see Daubenmire and Daubenmire 1968 for a dissenting opinion). 

Understory associations in Washington are broadly differentiated into a mesic shrub group and a 
xeric grass/shrub group. Soil type appears to be the major determining factor separating these 
groups. The mesic shrub group usually occurs on deeper heavier-textured, more fertile soils than 
the xeric grass/shrub group. Understories of the mesic shrub associations are usually dominated 
by snowberry or ninebark. The snowberry association is widespread. (Daubenmire and 
Daubenmire 1968). 

The xeric grass/shrub associations usually occur on stony, coarse-textured or rocky soils. They 
have an understory dominated by bluebunch wheatgrass, Idaho fescue, needle and thread grass, 
bitterbrush, or combinations of these species. Bluebunch wheatgrass and Idaho fescue 
associations are common throughout Washington. The bitterbrush association, which has a shrub 
layer dominated by bitterbrush over a xeric grass layer, is most common along the east slope of 
the Cascades (Daubenmire and Daubenmire 1968), and is common in the Yakima Subbasin. 

4.3.4 Disturbance 
In addition to timber harvest as a disturbance factor, heavy grazing of ponderosa pine stands in 
the mesic shrub habitat type tends to lead to swards of Kentucky bluegrass and Canada 
bluegrass. Native herbaceous understory species are replaced by introduced annuals, especially 
cheatgrass, and invading shrubs under heavy grazing pressure (Agee 1993). In addition, four 
exotic knapweed species are spreading rapidly through the ponderosa pine zone and can replace 
cheatgrass as the dominant increaser after grazing (Roche and Roche 1988). Dense cheatgrass 
stands eventually change the fire regime of these stands.  

Ponderosa pine and oak zones, the major transition zones between steppe and closed forest in 
Washington, are poorly protected in the east-side forest zones (Cassidy 1997). 

The pattern of land ownership of the ponderosa pine zone varies considerably across the State of 
Washington. In the Yakima Subbasin, primary landowners of the ponderosa pine zone include 
the Yakama Nation, the Washington DNR, and the Boise Cascade Corporation.  

Management strategies for the ponderosa pine zone in these regions must consider the needs of 
all of these landowners. Potential improvement of biodiversity protection on public lands in this 
zone depends primarily on management policies of the National Forests, The Yakama Nation, 
private landowners, and the DNR.  

4.3.5 Status and Trends 
Quigley and Arbelbide (1997) concluded that the interior ponderosa pine habitat type is 
significantly less in extent than pre-1900 and that the Oregon white oak habitat type is greater in 
extent than pre-1900. They included much of this habitat in their dry forest potential vegetation 
group, which they concluded has departed from natural succession and disturbance conditions. 
The greatest structural change in this habitat is the reduced extent of the late-seral, single-layer 
condition. This habitat is generally degraded because of increased exotic plants, decreased 
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overstory canopy, and decreased native bunchgrasses. One third of Pacific Northwest Oregon 
white oak, ponderosa pine, and dry Douglas-fir or grand fir community types listed in the 
National Vegetation Classification are considered imperiled or critically imperiled. 

A DNR assessment of forest inventory data on DNR lands across eastern Washington, found 
very little of the largest diameter ponderosa pine type remaining (R. Crawford, DNR, 
pers.comm.). These forest stands have been repeatedly logged over many decades, with 
associated loss of large pine overstory. Stephenson in 2001 did an informal review of old growth 
pine locations based upon extensive fieldwork in the Yakima Subbasin. He presented his work to 
the Ponderosa Pine Habitats Workshop in Ellensburg, WA, in March 2004. His report identifies 
only a handful of locations with remaining old growth pine on state and private lands 
(Stephenson 2004).  

Reagen (2002) performed a systematic survey of DNR lands in the Wenatchee Mountains north 
of Ellensburg, looking for old growth ponderosa pine habitats based on the published needs for 
white-headed woodpeckers. At the end of her two-year effort, she found very little old ponderosa 
pine habitat in her research area in the Naneum basin (Reagan 2002). 

4.3.6 Recommended Future Conditions 
Recognizing that extant ponderosa pine habitat within the subbasin currently covers a wide range 
of seral conditions; subbasin wildlife habitat managers have identified a general 
ecological/management condition that, if met, will provide suitable habitat for multiple wildlife 
species at the subbasin scale within the ponderosa pine habitat type. This ecological condition 
corresponds to life requisites represented by a species assemblage that includes white-headed 
woodpecker (J. Stephenson YN, pers. comm., 2004). This species may also serve as a 
performance measure to monitor and evaluate the impacts future management strategies and 
actions.  

Subbasin wildlife/land managers will review the condition described below to plan and, where 
appropriate, guide future enhancement/protection actions in ponderosa pine habitats. Specific 
desired future conditions will also be identified and developed within the context of individual 
management plans at the habitat type level. 

Oregon white oak is Washington's only native oak. Although limited and declining, oaks and 
their associated floras comprise distinct woodland ecosystems. The various plant communities 
and stand age mixtures within oak forests provide valuable habitat that contributes to wildlife 
diversity statewide. In conjunction with other forest types, oak woodlands provide a mix of 
feeding, resting, and breeding habitat for many wildlife species. More than 200 vertebrate and a 
profusion of invertebrate species use Washington's oak woodlands. Some species occur in 
especially high densities, whereas others are not typically found in Washington (Larsen and 
Morgan 1998). 

Oregon white oak is considered a state priority habitat that is determined to be of significance 
because it is used by an abundance of mammals, birds, reptiles and amphibians. Many 
invertebrates, including various moths, butterflies, gall wasps and spiders are found exclusively 
in association with this oak species. Oak/conifer associations provide contiguous aerial pathways 
for animals such as the state threatened western gray squirrel and they provide important 
roosting, nesting and feeding habitat for wild turkeys and other birds and mammals. Dead oaks 
and dead portions of live oaks harbor insect populations and provide nesting cavities. Acorns, 



Chapter 2-59 

oak leaves, fungi and insects provide food. Some birds, such as the Nashville warbler, exhibit 
unusually high breeding densities in oak. Oaks in Washington may play a critical role in the 
conservation of neotropical migrant birds that migrate through or nest in Oregon.  

Oregon white oak stands in the subbasin are being lost and degraded by conversion to urban 
development and agricultural and range lands. Other factors that negatively affect white oak 
stands are fuelwood cutting, cattle grazing, and conifer encroachment caused by fire suppression 
(Larsen and Morgan 1998).  Condition and extent of this habitat type has been examined little in 
the Yakima Subbasin. 

4.4 Focal Species for Oregon White Oak/Ponderosa Pine Forest 
4.4.1 White-Headed Woodpecker (Picoides albolarvatus)  

Introduction 
The white-headed woodpecker is a native species exclusive to the ponderosa pine forest. They 
are dependent on large, old growth (or late seral) ponderosa pines for nesting and food. White-
headed woodpeckers are a Washington State candidate species, a PIF species and PHS species. 
For these reasons, they were chosen as a focal species for the ponderosa pine / Oregon white oak 
focal wildlife habitat. 

The white-headed woodpecker is a year round resident in the ponderosa pine forests found at the 
lower elevations (generally below 3117 feet or 950m). Nesting and foraging requirements are the 
two critical habitat attributes limiting the population of this species of woodpecker. Both of these 
limiting factors are very closely linked to the habitat attributes contained within mature open 
stands of ponderosa pine. Land use practices, including logging and fire suppression, have 
resulted in significant changes to the forest structure in the ponderosa pine habitat within the 
Yakima Subbasin. White-headed woodpeckers are particularly vulnerable to habitat 
modifications in the ponderosa Pine habitats, due to their highly specialized winter diet of 
ponderosa pine seeds and the lack of alternate, large cone producing, pine species.  

Life History  
General Habitat Requirements 

White-headed woodpeckers prefer a ponderosa pine conifer forest with a relatively open canopy 
(30-50 percent cover) and an availability of large snags. The understory vegetation is usually 
very sparse within the preferred habitat and local populations are abundant in burned or cut 
forest where residual large diameter live and dead trees are present. The openness however, is 
not as important as the presence of mature or veteran cone producing pines within a stand (Milne 
and Hejl 1989). 

Diet 

White-headed woodpeckers feed primarily on the seeds of large ponderosa pines. This makes the 
white-headed woodpecker quite different from other species of woodpeckers that feed primarily 
on wood boring insects (Blood 1997, Cannings 1987 and 1995). The existence of only one 
suitable large pine (ponderosa pine) is likely the key limiting factor to the white-headed 
woodpecker's distribution and abundance.  

Other food sources include insects (on the ground as well as hawking), mullein seeds and 
sometimes suet feeders (Blood 1997, Joy et al. 1995). These secondary food sources are used 
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throughout the spring and summer. By late summer, white-headed woodpeckers shift to their 
exclusive winter diet of ponderosa pine seeds. 

Reproduction 

White-headed woodpeckers are monogamous and may remain associated with their mate 
throughout the year. They build their nests in old trees, snags or fallen logs but always in dead 
wood. Every year the pair bond constructs a new nest. This may take three to four weeks. The 
nests are, on average 10 feet (3m) off the ground. The old nests are used for overnight roosting 
by the birds.  

The woodpeckers fledge about 3-5 young each year. During the breeding season (May to July) 
the male roosts in the cavity with the young until they are fledged. The incubation period usually 
lasts for 14 days and the young leave the nest after about 26 days. White-headed woodpeckers 
have one brood per breeding season and there is no replacement brood if the first brood is lost.  

The woodpeckers are not very territorial except during the breeding season. They are not 
especially social birds outside of family groups and pair bonds and generally do not have very 
dense populations (about 1 pair bond per 20 acres or 8 ha). 

Nesting 

Generally large ponderosa pine snags consisting of hard outer wood with soft heartwood are 
preferred by nesting white-headed woodpeckers. In British Columbia 80 percent of reported 
nests have been in ponderosa pine snags, while the remaining 20 percent have been recorded in 
Douglas-fir snags. Excavation activities have also been recorded in Quaking Aspen, live 
ponderosa pine trees and fence posts (Cannings et al. 1987). A large majority of known nests in 
the Yakima Subbasin were found in large ponderosa pine snags. Nests have been observed in 
stubs and large stumps in the Yakima Subbasin as well (K. Bevis, WDFW, pers. Comm.) 

Nesting locations in Southern British Columbia ranged between 1476 to 1969 feet (450 - 600m) 
in elevation (Blood 1997), with large diameter snags being the preferred nesting tree. Their 
nesting cavities range from 8 to 29 feet (2.4 to 9 m) above ground, with the average being about 
16.4 feet (5m). New nests are excavated each year and only rarely are previous cavities re-used 
(Garrett et al. 1996). 

Migration 

The white-headed woodpecker is a non-migratory bird, but may move seasonally to areas of 
large, seed producing ponderosa pine in winter. 

Mortality 

Average life span of white headed woodpeckers is unknown. Mortality sources are likely to 
include avian predators, such as the northern goshawk. 

Habitat Requirements  
Breeding 

White-headed woodpeckers live in coniferous forests and seem to prefer a forest with a relatively 
open canopy (50-70 percent cover) and an availability of snags (a partially collapsed, dead tree) 
and stumps for nesting. The birds prefer to build nests in trees with large diameters with 
preference increasing with diameter. The understory vegetation is usually very sparse within the 
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preferred habitat and local populations are abundant in burned or cut forest where residual large 
diameter live and dead trees are present.  

Highest abundances of white-headed woodpeckers occur in old-growth stands, particularly ones 
with a mix of two or more pine species. They are uncommon or absent stands dominated by 
small-coned or closed-cone conifers, such as lodgepole pine.  

Where food availability is at a maximum such as in the Sierra Nevadas, breeding territories may 
be as low as 247 acres (10ha) (Milne and Hejl 1989). Breeding territories in Oregon are 257 
acres (104 ha) in continuous forest and 793 acres (321 ha) in fragmented forests (Dixon 1995). In 
general, open ponderosa pine stands with canopy closures between 30 - 50 percent are preferred. 
The openness however, is not as important as the presence of mature or veteran cone producing 
pines within a stand (Milne and Hejl 1989). Older Ponderosa pine stands are considered optimal 
for white-headed woodpeckers (K. Bevis, WDFW, pers.comm.). Milne and Hejl (1989) found 68 
percent of nest trees to be on southern aspects. These attributes are thought to be consistent with 
habitat use in the Yakima Subbasin. 

Status and Abundance Trends 
Status 

This species is of conservation concern because of its specialized, relatively small and patchy 
year-round range and its dependence on mature coniferous forests. Knowledge of this 
woodpecker’s tolerance of forest fragmentation and silvicultural practices is poorly understood 
and will be important in conserving future populations. 

Factors Affecting White-Headed Woodpecker Population Status  
Logging 

Logging has removed much of the old cone producing pines throughout the Yakima Subbasin. 
Very few stands of old ponderosa pine exist, and those that still exist often are targeted for future 
harvest (J.Stephenson, YN, pers. Comm.). Impacts from the decrease in old, large diameter 
ponderosa pines are even more exaggerated in the Yakima Subbasin, because there are no 
alternate pine species for the white-headed woodpecker to utilize. This is especially true over the 
winter when other major food sources such as insects are not available. Suitable snags 
(dbh>2feet or>60cm) are in short supply in the Yakima Subbasin (Stephenson, 2004 and Reagan 
2002). 

Fire Suppression 

Fire suppression has altered the stand structure in many of the forests in the Yakima Subbasin. 
Lack of fire has allowed dense stands of immature ponderosa pine as well as the more shade 
tolerant Douglas-fir to establish. This has led to increased fuel loads resulting in more severe 
stand replacing fires where both the mature cone producing trees and the large suitable snags are 
destroyed. These dense stands of immature trees has also led to increased competition for 
nutrients as well as a slow change from a ponderosa pine climax forest to a Douglas-fir 
dominated climax forest (Agee 1993). 

Predation 

Chipmunks are known to prey on the eggs and nestlings of white-headed woodpeckers. There is 
also predation by great horned owls, on adult white-headed woodpeckers. However, predation 
likely does not appreciably affect the woodpecker population. 
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Habitat Loss 
Logging and fire suppression has altered the stand structure in many of the forests. Logging has 
removed much of the old growth cone producing pines throughout this species’ range, which 
provide winter food and large snags for nesting. The impact from the decrease in old growth 
cone producing pines is even more significant in areas where no alternate pine species exist for 
the white-headed woodpecker to utilize, such as the Yakima Subbasin.  

Population and Distribution 
Current Population 

White-headed woodpeckers are considered a rare, local resident of ponderosa pine dominated 
forests in the Yakima Subbasin (Stepniewski, 1999). Populations are thought to be reduced from 
historic occurrences based upon recent data from surveys on a research project with some sites in 
the basin. Few systematic surveys for this species, however, have ever occurred, and population 
trends are strictly conjectural, particularly based upon habitat associations with old ponderosa 
pine, which is largely gone from the Yakima Subbasin. White-headed woodpeckers may be a 
species in critical trouble in the Yakima Subbasin due to loss of its principle habitat feature, large 
diameter ponderosa pine. 

This species is of increasing conservation importance because of its relatively small and patchy 
year-round range, and its dependence on mature ponderosa pine forests. The high commercial 
value of ponderosa pine and continued aggressive harvest of large specimens in the Yakima 
Subbasin increase this concern. Knowledge of this species’ tolerance of forest fragmentation and 
silvicultural practices will be important in conserving future populations. 

Historic Population 

Historically, white-headed woodpeckers were likely widespread and patchy across the lower 
elevation forests dominated by large ponderosa pine in the Yakima Basin. Bird watchers records 
from the Wenas Valley, site of an annual Audubon Society campout since the 1950s, indicate 
substantially reduced observations of this species over the years. The area has been logged for 
large diameter overstory trees several times during this period, most recently in 2002. 

 
Current Distribution 

Woodpecker abundance appears to decrease north of California. They are uncommon in 
Washington (Figure 2-11) and Idaho, and rare in British Columbia. Core habitat and unsuitable 
habitat for the white-headed woodpecker have been identified in Figure 2-12 using Washington 
State GAP data. 
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Figure 2-11. Breeding bird atlas data (1987-1995) and species distribution for white-headed 
woodpecker (Smith et al. 1997) 
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Figure 2-12. White-headed woodpecker predicted current habitat within the Yakima Subbasin 
 
 

 



Chapter 2-65 

4.4.2 Lewis’ Woodpecker (Melanerpes lewis) 
Introduction 

The Lewis’ woodpecker is considered a potential sensitive environmental indicator in forest 
communities dominated by ponderosa pine (Diem and Zeveloff 1980). Lewis’ woodpecker 
populations tend to be scattered and irregular and are considered rare, uncommon, or irregularly 
common throughout their range (Tobalske 1997). For these reasons, and their being an indicator 
of healthy ponderosa pine systems, they are a focal species for the ponderosa pine / Oregon 
white oak habitat. 

Life History  
Diet 

The most common foraging method during the breeding season is flycatching, which requires 
open scanning perches such as snags, trees, power poles, etc. Other commonly used foraging 
methods include foraging on the ground or shrubs, and gleaning. Lewis’ woodpeckers also feed 
heavily on fruits and berries during late summer and fall. The winter diet of the Lewis’ 
woodpecker consists primarily of available acorn mast or corn. Mast is stored in caches and is 
occasionally used early in the breeding season. It is assumed that potential mast production (and 
winter food suitability) in the shrub stratum increases with increased canopy cover of mast-
producing shrubs. Lewis’ woodpeckers require mast storage sites in the form of trees or utility 
poles with desiccation cracks.  

Acorn production in Oregon white oaks tends to cycle between heavy and very little mast, 
generally on a 2-3 year cycle. Lewis’ woodpecker seasonal movements and reproductive success 
may be dependent upon this.  

Reproduction 

Lewis’ woodpeckers are cavity nesters. Clutches usually include six or seven eggs. Males 
incubate eggs and brood young at night; both sexes do so during daylight. Multiple Lewis' 
woodpecker pairs sometimes nest in very close proximity to each other, even in the same tree. In 
a single case, five adult Lewis' woodpeckers have been observed at a single nest, with most of 
them feeding young. This case suggests the possibility that the species may engage in 
cooperative breeding, a behavior well documented among acorn woodpeckers but very rare 
among birds in general. 

Nesting 

Trees selected for nest sites in the Yakima Subbasin are generally Oregon white oak, ponderosa 
pine or cottonwood. Snags are often selected, but live oak trees often possess excellent rot 
characteristics and make good cavity sites. Fort Simcoe, on the Yakama Nation Reservation near 
White Swan, has a large colony of nesting Lewis’ woodpeckers due to the presence of large, old 
oaks providing excellent nesting locations. This is a favored destination for bird watchers in 
Yakima County (Stepniewski, 1999). 

Migration 

The Lewis's woodpecker is mostly a seasonal visitor to the Yakima Subbasin, although some 
birds may stay all year then the weather is mild and food (acorn mast) is available. They are 
consider to be highly migratory often flocking in large groups in search of more plentiful sources 
of food.  
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Mortality 

No information is available. 

Habitat Requirements 
Nesting 

The Lewis' woodpecker is restricted, as a breeding species, to areas below the upper montane life 
zone (Bock et al 1971). Park-like ponderosa pine stands provide the major breeding habitat of the 
Lewis’ woodpecker throughout its range (Bock 1970). The combination of an open canopy, a 
brushy understory, and an abundance of insects describes breeding habitat for the Lewis’ 
woodpecker in ponderosa pine forests. Logged or burned coniferous forests that are structurally 
similar to park-like pine stands also provide suitable breeding habitat. At lower elevations, 
breeding habitat is provided by riparian cottonwood groves, fencerows in agricultural areas, and 
oak woodlands (Bock et al 1971). Suitable conditions for breeding in these habitats are provided 
by the same structural features important in ponderosa pine forests, except that shrub cover is 
apparently not a critical habitat feature. Lewis’ woodpeckers may use areas dominated by 
agricultural lands if sufficient nest trees are available in fencerows, along roads, or around 
buildings (Bock et al. 1971).  

Lewis’ woodpeckers are cavity nesters but are not well suited for excavating their own cavities 
except in dead or dying trees (Bock 1970). Comprehensive information on Lewis’ woodpecker 
nesting requirements were not identified for this report. 

It is assumed that canopy conditions will be optimal if tree canopy closure is less than 30 percent 
and will be unsuitable if canopy closure exceeds 75 percent. Optimal understory conditions are 
assumed to exist if shrub crown cover exceeds 50 percent. Both understory and canopy 
conditions must be optimal in order to have optimal conditions in ponderosa pine stands. If tree 
canopy closure exceeds 75 percent or if no shrubs occur in the understory, then it is assumed that 
the habitat is not suitable for Lewis’ woodpecker. The same habitat features may be used to 
describe foraging habitat during the breeding season in deciduous cover types, although a dense 
shrub stratum is apparently unnecessary. In deciduous cover types, the presence of shrubs is 
considered to add to the food value, but will not be limiting to food suitability. 

Cavity nesters generally face a shortage of nesting sites where trees occur in clumps (Jackman 
1975). In areas of high demand for sites, Lewis’ woodpeckers may nest within a short distance of 
each other. Currier (1928) reported three holes that were occupied by Lewis’ woodpeckers in 
each of two trees less than 0.25 miles (402 meters) apart. Managed forests generally have fewer 
available nesting sites than do natural forests, because snags and diseased and damaged trees are 
usually removed (Jackman 1975). Lewis’ woodpeckers exhibit a strong pair bond and high nest 
fidelity, returning to nest in the same cavity in consecutive years (Bock 1970).  

Cover 

Habitats used by Lewis' woodpeckers are characterized by their openness (Bock 1970). Open 
forests allow sufficient visibility and movement for the Lewis' woodpecker to flycatch 
effectively and also allow the development of a shrubby understory that supports terrestrial 
insects. Vertical interspersion of vegetative strata is important in evergreen forests and in burned 
areas, in meeting habitat requirements for breeding and, to a lesser degree, for winter habitat. 
Although logged or burned habitats may provide suitable habitat for 10 to 30 years following the 
disturbance, the habitat will be unsuitable if it does not contain a shrub stratum (as a result, for 
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example, of overgrazing or intensive forest management). However, the presence of a shrubby 
understory is apparently of less importance in riparian groves, and oak woodlands (Bock 1970). 
Although the reasons for such a difference in the importance of shrubs is unclear, it may be due 
to different feeding strategies in coniferous and burned habitats compared to riparian and oak 
habitats. 

Status and Abundance Trends 
Status 

The Lewis’ woodpecker has been included in the Audobon Society’s Blue List1 since 1975 (Tate 
1981). The list is intended as an early warning list of species exhibiting non-cyclical population 
declines or range contractions. Competition for nest sites from starlings may be a possible cause 
of the decline. However, evidence also exists that the Lewis’ woodpecker has expanded its range 
into plains habitat in response to maturation of cottonwoods around rural residences and the 
availability of a mast source in the form of irrigated corn (Hadow 1973). The Lewis’ woodpecker 
is considered a potential sensitive environmental indicator in forest communities dominated by 
ponderosa pine (Diem and Zeveloff 1980). 

Trends 

According to the Interior Columbia Basin Ecosystem Management Plan (ICBEMP) (Wisdom et 
al. 2000) terrestrial vertebrate habitat analyses, historical source habitats for Lewis' woodpecker 
occurred in most watersheds of the three Ecological Reporting Units (ERUs)2 within our 
planning unit (Wisdom et al. in press). Habitats have declined from historic to current levels 
here, including 97 percent in the Columbia Plateau and 95 percent in the Owyhee Uplands. 
Within the entire Interior Columbia Basin, overall decline in source habitats for this species was 
the greatest among 91 species of vertebrates analyzed (Wisdom et al. in press). 

Lewis’ woodpecker populations tend to be scattered and irregular and are considered rare, 
uncommon, or irregularly common throughout their range; local abundance may be cyclical or 
irregular (Tobalske 1997). In the past century, populations have apparently declined in British 
Columbia by more than 50 percent and decreased in Oregon, California, and Utah (DeSante and 
George 1994). Based on North American BBS data, numbers may have declined more than 60 
percent overall between the 1960s and mid-1990s (Tobalske 1997). BBS data indicate a 
significant decline in the United States for the period 1966-1996 (-3.3 percent average annual 
decrease; P = 0.01; N = 62 survey routes) and non-significant declining trend between 1980 and 
1996 (-1.7 percent; P = 0.22; N = 53). Thirty-year trends were negative but not statistically 
significant survey-wide and for the Western BBS Region and California; likewise trends were 
positive but not statistically significant for these analysis areas from 1980 to 1996. Mapped 
trends for 1966-1996 show steep declines throughout their range (Sauer et al. 1997). Declines 

                                                 
1 The Audubon Blue List was an early warning system that called attention to species that were declining or of 
conservation concern, but that were not already listed by the Endangered Species Act, and were not receiving any 
special attention. This system has been improved upon and is now referred to as the Audubon WatchList. 
2 Ecological Reporting Units (ERUs) were developed by the Science Integration Team (SIT) of the Interior 
Columbia Basin Ecosystem Management Project (ICBEMP) to use as an ecologically based subdivision of the 
ICBEMP area for grouping and reporting assessment data, described by Brewer and others [In press] in; Description 
of the geoclimatic and hydrologic properties of ecological reporting units within the Interior Columbia Basin 
Ecosystem Management Project Assessment Area. 
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have occurred in coastal areas of British Columbia and Washington (S. Cannings, D. Paulson 
pers. comm. WDFW PHS).  

Christmas Bird Count (CBC) data show non-significant declining trends survey-wide and in 
California, Colorado, and Oregon, and a non-significant increase in Arizona, for the period from 
1959 to 1988 (Sauer et al. 1996). Ehrlich et al. (1992) suggest that populations appear to have 
stabilized recently, but those in riparian habitats in arid regions continue to be vulnerable to 
drought, overgrazing, and other habitat degradations. 

Factors Affecting Lewis’s Woodpecker Population Status  
Destruction of Foraging Habitat 

Although preferred habitat types for breeding and wintering remain structurally similar from year 
to year, the presence of Lewis’ woodpeckers in any given preferred habitat depends heavily on 
the food supply, either insects or mast (Bock 1970). Because the habitat needs of Lewis’ 
woodpeckers are more specialized in winter than during the breeding season, destruction of 
winter range represents a greater potential threat to the species than loss of breeding habitat 
(Bock, pers. comm.)  

Lewis’ woodpecker habitat may be adversely affected by grazing, which eliminates brushy 
undergrowth (Jackman 1975). Forest management practices that provide snags, a brushy 
understory, and slash provide suitable Lewis’ woodpecker habitat. 

Population and Distribution 
Historic Population 

Lewis’ woodpeckers were formerly more abundant in the lower Yakima valley than today. They 
were considered an agricultural pest in the early 20th century (Stepniewski 1999) in some places.  

Current Population 

Today, Lewis’ woodpeckers are a fairly common species during the breeding season along the 
streams and in the pine/ oak woodlands of the mountain edges in Yakima County. Birdwatchers 
regularly sight them in Umtanum, Cowiche Creek, Oak Creek Wildlife Area and particularly at 
Fort Simcoe State Park (Stepniewski, pers. Comm). They are, however, thought to be in decline 
across Western North America, and are listed as WA state species of concern, and on the PIF 
WatchList. 

Historic Distribution 

Historic distribution is not known, but based upon the continued presence of most suitable 
habitat types, is likely similar to current conditions in the Yakima Subbasin, with local 
exceptions where habitat conditions have deteriorated due to human activities (i.e. removal of 
nesting trees). 

Current Distribution 

Lewis’ woodpeckers are found throughout the Columbia Basin as far north as Revelstoke and 
Golden, British Columbia. Lewis’ woodpecker breeds in North America from interior British 
Columbia and southwestern Alberta, south to Arizona and New Mexico, and from coastal 
California east to Colorado. Virtually the entire Canadian population occurs in British Columbia. 
The birds winter from interior British Columbia (casually) south through the western states to 
northern Mexico, but mainly in the southwestern United States (Cannings et al. in prep.). Figure 
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2-13 illustrates the core habitat that has been identified for the Lewis’s woodpecker in the 
Yakima Subbasin. According to Stepniewski (1999) in his book, “The Birds of Yakima County”, 
the Lewis’ woodpecker is known to be fairly common in oak woodlands adjacent to the base of 
the cascades during the summer months. 
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Figure 2-13. Lewis’ woodpecker predicted current habitat in the Yakima Subbasin 
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4.4.3 Western Gray Squirrel (Sciurus griseus) 
Introduction 

The Western gray squirrel is the largest tree squirrel native to the Pacific Northwest. The species 
range extends along the West Coast from Washington to southern California. Although once 
abundant and widespread throughout oak-conifer forests, its range in Washington State has 
contracted to three disjunct populations largely due to habitat loss and degradation. A 1993 status 
review by the Washington Department of Wildlife (WDW) found that the species was “in danger 
of extirpation from most of its range in Washington” (WDW 1993), resulting in its listing as 
state Threatened. The western gray squirrel is a Federal Species of Concern, and the Washington 
population was petitioned for listing under the ESA in 2001. However, the USFWS’ status 
review and 12-month finding concluded that this population does not qualify as a distinct 
population segment, and is therefore not a listable entity (68 FR 34682). Persistence of this 
species in the state of Washington will therefore likely depend on state-level protections of oak-
conifer habitats and voluntary efforts by federal entities. 

Life History  
Diet 

Preferred foods for western gray squirrels in California are hypogeous fungi, acorns, pine nuts, 
California bay fruit, and green vegetation (Cross 1969, Steinecker and Browning 1970, 
Steinecker 1977). California bay fruit are not found in Washington, but hazelnuts may be an 
additional important food source here (Rodrick 1986). Walnuts from trees planted by early 
settlers may be the principle mast source where western gray squirrels inhabit atypical (non-oak) 
habitats in Chelan and Okanogan Counties (Barnum 1975). In Oregon acorns were preferred in 
winter and spring, fungi in late spring through fall, with pine seeds also favored in late summer 
through fall (Foster 1992). The oak native to the northern portions of the squirrel’s range 
(Oregon white oak) is prone to acorn crop failures (Foster 1992, Ryan and Carey 1995). 
Although hypogeous fungi have been found to constitute over half of squirrels’ diets in 
California (Steinecker and Browning 1970, Steinecker 1977), and may therefore serve to buffer 
variability in mast supply, availability of tree seeds may be very important as a high-energy food 
source enabling winter survival and initiation of breeding (Steinecker and Browning 1970).  

Reproduction  

Western gray squirrels generally produce one litter of 1-5 young (averaging about 3 young) per 
year. Females rear the young. Males reach sexual maturity at 1 year and females at about 10-11 
months of age. Males come into breeding condition in December or January and remain in 
breeding condition until early summer (Cross 1969). Any individual female is in estrous for only 
a single day generally in December or January, although some may apparently come into estrous 
in June (Foster 1992). The gestation period is believed to be about 43 days (Ingles 1947, Swift 
1977), with lactation lasting about 75 days (Gurnell 1987). Thus, lactating females have been 
observed from May to August in Washington (M. Linders unpubl. data) and from March to 
October in northern Oregon (Foster 1992).  

Nesting 

Nests are used both by females rearing young and by all squirrels for year-round shelter. Western 
gray squirrels build stick nests, although cavities may be important for parturition and initial 
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rearing of young (Cross 1969, Barnum 1975, Ingles 1947). Squirrels use multiple nests, with as 
many as 14.3 nests per squirrel reported in Washington (Linders 2000). Squirrels also build 
multiple loose stick and leaf platforms for resting. 

Home Range 

A radio telemetry study of 25 western gray squirrels in Klickitat County, Washington, found 95 
percent MCP year-round home ranges from 10-187 ha (mean 73 ha) for males and 3-44 ha (mean 
21 ha) for females (Linders 2000). This study found that breeding females used smaller areas 
than non-breeding females, which in turn used smaller areas than males (Linders 2000). A 
northern Oregon study estimated home ranges at only 1.7-6.5 ha, but was based on only 8 
individuals (Foster 1992).  

Mortality 

Mortality rates for western gray squirrels are not well-known, although a Klickitat County study 
estimated about 61 percent mortality of squirrels trapped over a 16-month period (Linders 
unpubl. data). For tree squirrels in general, only 15-25 percent of young generally survive the 
first year, with perhaps 50-70 percent adult survival in average food years (Gurnell 1987). Major 
mortality factors for western gray squirrels include starvation, predation by a variety of avian and 
mammalian predators, parasites, disease, and automobiles (H. Simmons-Rigdon, YN, 
pers.comm.). Of the diseases affecting western gray squirrels, Notoedric mange3 has taken a 
particularly large toll, with major outbreaks in Washington noted in the 1930s, 1940s, 1950s 
(WDW 1993) and 1998-99 (Cornish et al. 2001). The disease may have been introduced to the 
Washington population by California ground squirrels upon expansion of their range into 
Washington in 1912. Hunting was a major source of mortality in Washington until 1943, and 
continues to be a mortality factor in Oregon.  

Habitat Requirements 
General 

Western gray squirrels need a variety of mast-producing trees for food, cover and nesting sites 
(WDW 1993). The squirrels are found primarily in three regions of Washington, the southern 
Puget Trough, Chelan and Okanagan counties, and the Columbia River Gorge of south-central 
Washington.  

In the Columbia River Gorge, ponderosa pine forests /Oregon white oak prevail. These forests 
follow stream drainages northward toward Goldendale and into Yakima County (Franklin and 
Dyrness 1973). Other tree species of importance to the western gray squirrel are Douglas-fir, 
which appears as elevation increases, and introduced nut trees which were planted in agricultural 
areas (Barnum 1975). 

The quality of the habitat is influenced by the number of mast-bearing tree species in and near 
the nest tree sites, the age and size of the trees, and proximity to permanent water (Cross 1969, 
Gilman 1986, Foster 1992). The western gray squirrel seems to be associated with late 
successional forests, which provide the above-mentioned characteristics (WDW 1993). 

                                                 
3 Notoedric mange is a serious disease of squirrels, especially during the winter. Large areas of the body or entire 
body become denuded with hair and the animal may die of exposure because of the loss of insulating fur. 
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Nesting 

Most squirrels build round stick nests, approximately 60 cm (2 ft) in diameter, in pole to saw 
timber-sized conifers, about one third of distance from the top of the tree and next to the trunk. 
The nests are lined with lichen, moss, and bark shavings Western gray squirrels need a variety of 
mast-producing trees for food, cover and nesting sites (WDW 1993). 

Foster (1992) found that the most important components of nest tree sites in north-central 
Oregon, were contiguous canopy cover (mean = 60 percent) to allow aerial travel, and being 
within 180 m (600 ft) of water. Nest tree age (69-275 yr, mean = 108 yr) and diameter at breast 
height (21-58 cm, mean = 40 cm; 8.2-22.6 in, mean = 15.7 in) appeared to be the most important 
determinants of the tree chosen. All nest trees in the study area were ponderosa pine, except one 
Douglas-fir. 

Breeding 

Long-term studies of the eastern gray squirrel show years of acorn mast failure followed by 
cessation of reproduction (WDW 1993). Eastern gray squirrels are capable of compensatory 
breeding at high rates, with two litters per year, in times of low population density and food 
abundance (WDW 1993). Western grays do not appear to be capable of higher rates of 
reproduction (Byrne 1979). When other factors like disease or competition are present, the 
western gray is more vulnerable to population crashes. 

Non-breeding 

Maser et al. 1981 suggested that during wet coastal winters this squirrel probably takes shelter in 
cavities or hollows. 

Foraging 

Acorns are an important food source in winter and early spring. In oak dominated habitats, acorn 
production is very important. Pinecones and seeds become important late summer through fall 
(WDW 1993). 

Cover 

Generally, western gray squirrels require trees of sufficient size to produce an interconnected 
canopy for arboreal travel (WDW 1993). Barum (1975) observed no use of a lone pine tree that 
was full of green cones, conceivably because there was no travel cover The western gray squirrel 
was listed as State Threatened in 1993, and as a Federal Species of Concern in western 
Washington. In a 2003 Status Review and 12-month finding for a petition to list the Washington 
population of the western gray squirrel (68 FR 34682), the USFWS concluded that listing was 
not warranted because although the Washington populations are discrete from the Oregon and 
California populations and are declining, they are not “significant to the remainder of the taxon”. 
The USFS considers the squirrel to be a sensitive species, and uses it as an oak-pine community 
management indicator species in the Columbia River Gorge National Scenic Area and on the Mt. 
Hood National Forest. 
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Status and Abundance Trends 
Status 

Long-term trends in the south Cascades population are unclear, although researchers did observe 
a decline and rebound in response to a widespread mange outbreak in 1998-1999 (Cornish et al. 
1991).  

Habitat Status 

Since extinction or extirpation rates are partly area-dependent, the size of reserves, spacing of 
reserves, and dispersal corridors are important. Individual reserves must be large enough to 
ensure stability of the ecosystem and to provide a buffer from disturbance (Frankel and Soulé 
1981). 

Oak was more common in Washington 10,000 years ago, before a long-term climatic change 
(Kertis 1986). The western gray squirrel was probably more widely distributed in prehistoric 
times and has diminished recently along with the oak woodlands (Rodrick 1986). Presently, both 
the oak and the squirrel are at the northern extent of their ranges in potentially marginal habitat. 

In Washington, western gray squirrels and their habitat are found primarily in three regions of 
Washington, the southern Puget Trough, Chelan and Okanagan counties, and the Columbia River 
Gorge of the south-central Cascades (Source: Johnson and Cassidy 1997 

Figure 2-14).  

In the south Cascades, western gray squirrels are unevenly distributed from Underwood in 
Skamania county, east through Klickitat County, and into the Yakama Nation reservation to the 
north. They occur in oak-conifer communities along the tributaries of the Columbia River 
(WDW 1993, WDFW, unpub. data). There is a remnant group of squirrels occurring in the White 
Salmon watershed. The highest concentration of squirrels occurs along the Klickitat River and its 
tributaries. A western gray squirrel was recently observed in this area, just south of the Yakama 
Nation Reservation in April 2004 (H. Simmons-Rigdon, YN, pers.comm.) The last live sighting 
on the reservation was in 2003 (L. James, YN, pers.comm.) In the Rock Creek subbasin, there 
are scattered occurrences distributed throughout. Figure 2-15 shows the predicted current habitat 
of the western gray squirrel in the Yakima Subbasin. 

Historic records indicate western gray squirrels occurred in the Oak Creek Wildlife Area until 
the 1980’s (WDW 1993). Historic sightings are documented for Cowiche Creek and the 
Ahtanum basin (WDW 1993). 

Factors contributing to the Washington population’s decline and threats to its persistence include 
habitat loss and degradation, disease, competition with introduced and native species, variability 
in annual mast crops, and mortality from road-kill and (now illegal) hunting (WDW 1993, Ryan 
and Carey 1995). Factors contributing to habitat loss and degradation include climate change 
(reducing distribution of oak-conifer forests), habitat conversion to non-forest, fire suppression, 
logging, firewood cutting, grazing, forest pathogens, and stand-replacement fires (WDW 1993).  

The species’ state and federal status affords its habitat little protection. Washington’s RCW 
77.15.130 protects the squirrels from malicious killing and malicious destruction of nests, but 
few habitat protections have been implemented on federal lands and protections on state and 
private lands are voluntary (M.Linders, WDFW, pers com.) Conservation efforts for this species 
in Washington State will require better survey and monitoring and identification of limiting 
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factors for each subpopulation. Landscape-level habitat assessments and plans for improving 
habitat quality and connectivity are likely to be essential to sustaining and recovering 
populations. Measures may include removing Douglas-fir and true firs encroaching on pine-oak 
stands (using fire or mechanical means), retaining or developing canopy closure, protecting oak 
regeneration from grazing  

 
Source: Johnson and Cassidy 1997 

Figure 2-14. Distribution of western gray squirrel habitat in Washington  
 

Trends 

This species has been extirpated across much of its former range in Washington. Comparison of 
detection rates of surveys conducted on Fort Lewis in 1992-1993 to those conducted in 1998 
indicate that the Southern Puget Trough population has declined precipitously, with only five 
western gray squirrels detected in 538 foot-survey hours in 1998 and none detected by intensive 
surveys the following year (Bayrakci 1999). Trends in the North Cascades population are unclear 
due to lack of repeated surveys. If numbers of nests detected are a reliable index of population 
size, the Okanogan population appears to have declined between initial surveys in 1995-1997 
and revisits to previously occupied sites in 2000. 
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Figure 2-15. Predicted current habitat for the western gray squirrel in the Yakima Subbasin 
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4.4.4 Key Findings for Ponderosa Pine/Oregon White Oak Habitat and Focal 
Species 
• Forest structures have been altered towards smaller diameter trees 
• Habitat connectivity has been lost across landscape 
• Dense mixed species stands have replaced characteristic focal habitat 

 

4.5 Shrub Steppe/Interior Grasslands 
4.5.1 Historic 
Shrub steppe was the most abundant wildlife habitat within the subbasin. No systematic 
vegetation survey data is available from the pre-European settlement period. Therefore, historic 
vegetation patterns can only be inferred from sites thought to resemble historic conditions. 
Several shrub and grass associations were commonly interspersed with one another forming a 
diverse floral mosaic. The combination of elevation, aspect, soil type, and proximity to surface 
and/or ground water contributed to the vegetation potential of a site. Fire was likely the primary 
disturbance factor with intervals ranging between 50 and 100 years (Stinson et al. 2003); large 
mammals such as elk, small mammals such as ground squirrels, and flooding in perennial and 
ephemeral streams probably contributed secondary localized disturbance roles. Shrubs and 
perennial bunchgrasses co-dominated with a micro-biotic crust of lichens, mosses, green algae, 
and micro-fungi on the surface of the soil (Belnap et al. 2001). Biotic crusts are critical for 
binding soil particles together protecting the soil from wind and water erosion, fixing nitrogen, 
accumulating nutrients used by vascular plants, and out competing invasive species (Stinson et 
al. 2003). Estimates for historic shrub cover at undisturbed sites vary between 5 and 30 percent 
(Daubenmire 1970, Dobler et al. 1996, Crawford and Kagan 2001). Perennial bunchgrass cover 
was estimated to vary between 69-100 percent (Daubenmire 1970). 

The dominant shrub-grass association was Wyoming big sagebrush and bluebunch wheatgrass 
(Daubenmire 1970). Scattered throughout this dominant cover type were many other 
bunchgrasses including Sandberg’s bluegrass, needle and thread, Thurber’s needle grass, Idaho 
fescue, Indian rice grass, squirreltail, and Cusick’s bluegrass. Scattered shrubs also included two 
rabbitbrush species and, short-spine horsebrush, Antelope bitterbrush, spiny hopsage, rigid 
sagebrush, basin sagebrush and three-tip sagebrush (Crawford and Kagan 2001).  

Most of these shrub species had their own unique association with one or more bunchgrasses and 
dominated a portion of the landscape. For example, at higher elevations and north facing slopes 
three-tip sagebrush and Idaho fescue was the dominant association. On ridge tops where shallow 
soils (i.e., basaltic lithosols) were common, rigid sagebrush and Sandberg’s bluegrass and/or 
bluebunch wheatgrass dominated. Rabbitbrush was common in areas where fires had recently 
burned. Within the shrub steppe landscape there also were alkaline adapted community types, 
usually associated with drainage bottoms, perennial and ephemeral streams, or seeps and springs. 
This vegetation association, more common to the Great Basin, included black greasewood, basin 
wildrye, and inland saltgrass (Daubenmire 1970). The lower Yakima River Valley bottom likely 
had, and still does in some areas, extensive stands of this community type. 
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4.5.2 Current 
An estimated 10.4 million acres of shrub steppe existed in Washington prior to the 1800’s of 
which approximately 40 percent remains (Dobler et al. 1996). Changes in the distribution and 
abundance of shrub steppe habitat from circa 1850 (historic) to 1999 (current) are illustrated in 
(Figure 2-16 and Figure 2-17). The National Biological Division of the U.S. Geological Service 
(USGS) has identified native shrub and grassland steppe in Washington as an endangered 
ecosystem (Noss et al. 1995). The most significant direct cause of shrub steppe loss in the 
subbasin was creation of the Yakima Basin Irrigation Projects. Some shrub steppe was converted 
to non-irrigated wheat production especially in western Benton County. The pattern of 
agricultural conversion has resulted in a disproportionate loss of deep soil communities not 
reflected in typical measures given for habitat loss (Vander Haegen et al. 2000). Domestic plants 
and animals that are dependent on irrigated agriculture have replaced native shrub steppe plants 
and animals. Indirectly, invasive alien species have competed with and replaced natives.  

Three relatively large shrub steppe properties remain within the subbasin; the US Army’s 
Yakima Training Center (YTC), the Yakama Nation’s Reservation, and Department of Energy’s 
Hanford Nuclear Reservation. The WDFW owns and manages several smaller, but key parcels as 
well. The YTC contains 327,242 acres in Kittitas and Yakima Counties; approximately 199,000 
acres are in the Yakima Subbasin. It supports one of two remaining sage grouse populations left 
in Washington (Hays et al. 1998). High habitat quality on YTC is largely due to its complex 
topography precluding early agricultural endeavors and historic low intensity livestock-grazing 
program (Schroeder et al. 2000). Grazing by livestock was completely eliminated in 1995. The 
complex topography of the site has resulted in a diversity of plant associations. YTC was 
determined to be critical in contributing to conservation of biological diversity within the region 
(The Nature Conservancy [TNC] 1999). 

 



Chapter 2-79 

Figure 2-16. Historic shrub steppe habitat in the Yakima Subbasin 
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Figure 2-17. Current shrub steppe in the Yakima Subbasin 
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Military training poses the greatest threat to habitat security. Cross-country maneuvers with 
military vehicles decrease habitat quality through sagebrush mortality (Cadwell et al. 1996, 
Stephan et al. 1996) and disturbance to understory communities (Cadwell et al. 2001). Training 
ignited wildfires are a significant threat and could potentially eliminate large portions of existing 
habitat (Livingston 1998). In 1996, and again in 2003, approximately 40,000 acres were 
consumed in the east central portion of YTC. Several smaller fires have burnt in the last 10 years 
in the Selah Creek and Cold Creek Valleys. In response, the Army restricts training in many core 
sage grouse areas, and implements aggressive fire prevention and fighting techniques. The Army 
plants tens of thousands of sagebrush seedlings each year in an attempt to restore lost shrubs 
(YTC-ENRD 2002).  

The Yakama Nation possesses approximately 410,000 acres of shrub steppe in Yakima County. 
Shrub steppe on the Reservation broadly remains in four areas; Ahtanum Ridge, Medicine Valley 
and the two areas west (West Satus) and east (East Satus) of Satus Creek and US 97 and south of 
Toppenish Ridge. Tart et al. (1987) ranked the shrub steppe quality on the reservation using the 
Natural Resources Conservation Service’s Range Condition rankings of excellent, good, fair and 
poor. These rankings were based on current condition combined with ecological potential of the 
site. The Ahtanum Ridge area (56,000 acres) had a mixture of good to excellent habitat on the 
north facing slope and a mixture of poor to good habitat condition on the south-facing slope (Tart 
et al. 1987). This area is threatened by irrigated agriculture on the south side and suburban 
development on the north side. Medicine Valley (56,000 acres) between Ahtanum and Toppenish 
Ridges had a ranking between poor to good (Tart et al. 1987). A large portion of this area is 
dominated by lithosolic soils and therefore; it’s use by wildlife is primarily restricted to spring 
foraging by mule deer, elk and horses. 

West Satus (124,000 acres) has a mixture of poor to good habitat condition. There are large 
expanses of lithosols in this area with rigid sagebrush being the dominant shrub and some 
Sandberg’s bluegrass and cheatgrass. This plant community provides very little cover for 
wildlife, but does supply an important forage source in winter and spring for mule deer and elk. 
Within the West Satus area, the south slope of Toppenish Ridge has had a long history up to 
present of over grazing and wildfires. Consequently, this area is dominated by cheatgrass and 
largely devoid of sagebrush. Range condition improves with increasing elevation towards the 
forested zone.  

East Satus (175,000 acres) has a mixture of poor to excellent habitat condition (Tart et al. 1987). 
A sage grouse habitat evaluation study has recently been conducted within this area. 
Approximately 50,000 acres were identified as high habitat quality for sage grouse (B. Jamison, 
YN, Upland Gamebird Biologist, pers. comm.). Wild fires in 2000 consumed approximately 
10,000 acres on the north and south slopes of Toppenish Ridge and 40,000 acres in the Mule-Dry 
Canyon and Horse Heaven Hills of East Satus. The YN is currently developing plans for the 
management of wild horses and the restoration of other culturally important species including 
sage grouse (B. Jamison, YN, pers.comm.).  

Approximately 160,000 acres of Department of Energy (DOE) land is within the subbasin. Since 
the early 1940’s, DOE has owned the property for operation of the Hanford Nuclear Reservation. 
The USFWS currently manages several of the lands surrounding it including the 75,000-acre 
Fitzner/Eberhardt Arid Lands Ecology Reserve (FEALE). Livestock grazing was eliminated 
when DOE acquired the land. During a biodiversity inventory of the site, over 1,000 species of 
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insects, 3 species of reptiles and amphibians, 44 species of fish, 214 species of birds, and 39 
species of mammals have been found on the Hanford Site (Soll 1999). Habitat condition at low 
elevations is a mixture of good to fair quality owing to its sandy soils, which has yet to recover 
from overgrazing. Healthy bluebunch wheatgrass and Idaho fescue associations prevail at higher 
elevations on the north slopes of the Rattlesnake hills. Large wild fires in 1984 and 2000 
removed virtually all upland shrubs (USDI 2000). Riparian areas have recovered more rapidly. 
The USFWS has initiated aggressive revegetation efforts throughout the FEALE (H. Newsome, 
USFWS, pers. comm.). Since 1998, 1.1 million sagebrush seedlings on approximately 2,865 
acres have been planted. This figure represents only 3.2 percent of the landmass that burned in 
2000 (Stinson et al. 2004). Several years will be required to determine if efforts are successful at 
restoring native bunchgrasses and shrubs throughout the property.  

WDFW owns and manages approximately 94,000 acres of shrub steppe habitat on six separate 
properties within the Subbasin (see Chapter 1, Figure 1-3). East of FEALE, the 3,600-acre 
Rattlesnake Slope Unit of WDFW’s Sunnyside Wildlife Area contains a medium to high quality 
bluebunch wheatgrass community. Wildfires in 1984 and 2000 eliminated most sagebrush 
similar to the FEALE. Approximately, 1,000 acres were seeded in fall of 2000 with a mixture of 
native shrubs and grasses. Recent monitoring indicates that the seeding of sagebrush and 
winterfat was successful over many acres (R. Ross, WDFW, pers. comm.).  

WDFW’s Wenas Wildlife Area contains approximately 64,950 acres of shrub steppe. 
Agricultural fields located on both sides of Wenas Creek were historically used for hay 
production and/or livestock pasture. When acquired by WDFW in the late 1960s, hay production 
was maintained for WDFW’s winter elk feeding program. These agricultural fields, however, 
were seeded to native grasses, forbs, and shrubs in late fall of 1998. These plantings have had 
mixed results and unsuccessful areas are being reseeded (C. Confer, WDFW Wildlife Area 
Manager, pers. comm.). Prior to WDFW ownership, the Umtanum Creek Unit of the Wenas 
Wildlife Area was used for livestock grazing. With the exception of riparian sites, grazing 
impacts were not as pronounced as on other units due to the steep topography that exist on much 
of the area (Confer – the Wenas Management Plan). 

WDFW’s Oak Creek Wildlife Area contains approximately 12,800 acres of shrub steppe. 
Scattered throughout this property are 1-mile sections owned by Washington DNR. Several of 
these sections are leased by WDFW and managed as part of the Wildlife Area. This property 
encompasses some high quality shrub steppe and steppe communities that transitions into the 
Ponderosa Pine forest (J. McGowan, WDFW, pers. comm.). 

The Cowiche Wildlife Area (CWA) owned and managed by WDFW contains approximately 
4,480 acres of shrub steppe. This Wildlife Area is nested within an important habitat corridor 
linking shrub steppe to the north with the Yakama Reservation shrub steppe (Stinson et al. 2004). 
Lands surrounding the CWA are rapidly being lost to suburban sprawl.  

Remaining shrub steppe on private land tends to be fragmented into relatively small patches that 
have been degraded in quality (Dobler et al. 1996). There are a few exceptions where relatively 
large (<12,000 acres) shrub steppe parcels exist in close proximity to public land (Refer to 
Chapter 1, Figure1-3). They are usually associated with steep topography such as on ridges that 
were historically not productive for cultivation. These lands are mostly working ranches, and 
therefore, have issues related to overgrazing, fragmentation, and invasive species. A redeeming 
quality is they remain mostly intact and, at a minimum, act, or could potentially act, as wildlife 
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(e.g., sage grouse, elk, mule deer) corridors for dispersal between public lands. The Rattlesnake 
Hills from Union Gap to the FEALE, has scattered tracts of private land amongst Washington 
DNR and BLM land. The private land between YTC and the Yakima River Canyon and between 
YTC and the Hanford Reach National Monument are key wildlife corridors. Sage grouse, 
Brewer’s sparrows, elk, golden eagles, and other high priority species are regularly observed on 
these private lands.  

There is a narrow band of remaining shrub steppe on the north slope of the Horse Heaven Hills. 
This area has been encroached by dryland wheat cultivation to the south and urban and irrigation 
development to the north. Most of the valley portions of the subbasin around Ellensburg, 
Yakima, and the Lower Valley between Union Gap and Richland have been converted to 
irrigated agriculture (Figure 2-18). The majority of areas with suitable soils throughout the 
Rattlesnake Hills north of Sunnyside, Prosser, and Benton City have been converted to both 
irrigated and non-irrigated agriculture. Deep soils remaining in shrub steppe habitat in the 
Yakima Subbasin are relatively rare because productive agriculture is associated with deep soils. 
Shrub steppe with deep soils is required for burrowing or burrow-using wildlife such as badgers, 
ground squirrels, and burrowing owls.  
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Figure 2-18. Location of agricultural lands in the Yakima Subbasin 
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4.5.3 Key Findings for Shrub Steppe Habitat 
The limiting factors discussed here refer to large-scale forces that threaten the viability of the 
shrub steppe ecosystem as a whole. The concepts discussed were developed by Chuck Warner of 
TNC to describe conditions of the Moses Coulee portfolio site in northern Washington. His 
framework was modified to describe the condition of shrub steppe within the Yakima Subbasin. 
Proximal limiting factors to the biota of the various shrub steppe communities take the form of 
reductions in the composition (species richness), structural complexity, or spatial extent and 
distribution of the communities. Although these losses are expressed in myriad ways, they are 
summarized into the general categories of 1) reduced plant diversity, 2) reduced extent and 
diversity of the microbiotic crust, 3) increase, decline or loss of shrubs, 4) reduced faunal 
diversity, and 5) isolation of species populations.  These, in turn, are closely related to, or are the 
direct result of, several ultimate limiting factors, including introduction of cheatgrass and other 
invasive species, soil disturbance, too frequent or too infrequent fire, habitat fragmentation, and 
drought.  

• Reduced plant diversity: Declines in shrub steppe species diversity frequently are the 
direct result of overgrazing by livestock (Knick et al. 2003), with the consequent 
elimination of many species by foraging or trampling. It may also come about indirectly 
when cheatgrass and other invasive alien species out compete native taxa. Introduction 
and spread of many of these invasive species can occur as direct or indirect effects of 
grazing. This process may be accelerated when grazing occurs in combination with 
droughts, frequent fires, and soil disturbance. Inappropriate grazing regimes embrace a 
multitude of practices that exacerbate various stresses, and which ultimately results in the 
degradation of shrub steppe floristic composition. These may include numbers of grazing 
animals in excess of what the vegetation can support, grazing at times of year that are 
particularly stressful to vegetation, and various permutations and combinations of these 
problems. It is particularly important to recognize that the degraded condition of many 
shrub steppe habitats within the Subbasin is the result of historical grazing practices (see 
Sheller 1959 for account of early grazing practices within the subbasin). Even where 
grazing regimes have been modified to be less damaging to native plants, or where 
livestock have been removed entirely, full recovery of the system is unlikely to occur 
unassisted (Knick et al. 2003). Native plant species often are no longer present to seed 
back into habitats, microbiotic crusts may have been degraded or eliminated, and invasive 
species may have become well established. For this reason, active recovery strategies 
should be a very high priority in many areas, even where the current threats from 
inappropriate grazing or human use may be small. 

• Reduced microbiotic crust: The causal chain resulting in degradation of the microbiotic 
crust is closely linked to that just described for vascular plants. However, since livestock 
do not graze directly on cyptogamic species, their loss generally comes about through soil 
disturbance (e.g., trampling, vehicular traffic including military vehicles), or destruction 
by fire (Stinson et al. 2004). Once degraded, full crust recovery is slow, or may even be 
precluded; research is needed. A degraded or absent crust also is an important factor in 
allowing cheatgrass and some other annual alien species to become established more 
easily. Cheatgrass increases the likelihood of frequent fires where it provides an 
abundance of continuous, dry fuels in a heavily infested site. The ability of this species to 
significantly alter the nature of this important ecosystem process warrants its recognition 
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as the primary alien species limiting factor. Other invasive species may compete with 
native taxa, but none alter fire and soil processes to the extent that cheatgrass does. 

• Changes in shrub cover: Shrubs are an important structural component of steppe 
vegetation. They provide critical habitat for many species of wildlife. Big sagebrush does 
not resprout after fire (Crawford and Kagan 2001). Hence, fire intervals more frequent 
than every 20 years or so can result in the loss of this species (Crawford et al. 2004). If 
this occurs over a large enough area, sagebrush seed sources may be too remote to permit 
re-establishment. Shrubs may also be removed by land managers (through chaining, fire, 
or herbicide) who seek to promote more grass for livestock. Excessive grazing can also 
increase cover of sagebrush through soil disturbance and preferential grazing (Stinson et 
al. 2004).   

• Reductions in faunal diversity: Losses in faunal diversity frequently result in shrub 
steppe communities where the shrub component has been eliminated. Many bird species 
use sagebrush for nesting, cover, or forage (Paige and Ritter 1999). Presumably, many 
insects are obligates on these shrubs as well. Less certain is how losses in other plant 
species may impact faunal diversity. However, it seems likely that as forb and grass 
species disappear, many pollinators, granivores, and other herbivores, as well as animals 
that prey or feed upon them, are likely to vanish as well. Sage grouse, especially chicks, 
are dependent upon forbs for forage (Crawford et al. 2004). 

• Population isolation and reduced viability: In addition to the loss of individual species 
and organisms described above, the shrub steppe community is degraded as the habitat 
itself is broken up into smaller fragments. This results in the isolation of populations, 
with possible reductions in effective breeding numbers, genetic isolation and 
impoverishment, increased likelihood of stochastic extinctions, and an overall loss of 
species and community viability. Vander Hagen et al. (2002) documented that nest 
success for shrub steppe dependent birds decreases in more-fragmented landscapes. Most 
of these effects are only hypothesized for species within the Subbasin, as data for 
particular taxa are difficult to gather.  However, there are indications that sage grouse are 
experiencing loss of genetic diversity possibly as a result of isolation (see Sage Grouse 
Species Account). Effects are perhaps likely to be evident first for shrub steppe obligate 
birds, some mammals, and perhaps some herpetofauna. Historically, this habitat 
fragmentation came about largely as a result of conversion of shrub steppe to agriculture. 
Road construction contributed to this as well. Currently, residential subdivision is a 
fragmentation threat in some areas and agricultural breakout is still occurring within the 
irrigated zone of the Subbasin especially for vineyard development. This threat also 
increases other threats as well, including an increased likelihood of fire ignitions, and 
increased sources for invasive species. Other features on the landscape, including wind 
power generators, water storage reservoirs, and transmission lines, may provide barriers 
to movement of some species. 

4.5.4 Ranking of Limiting Factors 
• Altered fire regimes (High): Wildfires are a significant problem on all remaining public 

and private shrub steppe lands within the subbasin. Within the last 10 years, roughly 
500,000 acres of shrub steppe have burned within the Subbasin. Some of these fires were 
very large such as the 2000 Hanford fire that consumed 160,000 acres. Fire alone could 
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eliminate many sagebrush-steppe dependent species from the Subbasin. Not only does 
wildfire kill sagebrush it also encourages expansion of invasive alien species such as 
cheatgrass, Russian thistle and knapweeds, especially on south facing slopes. North 
facing slopes of ridges appear to be more resilient to invasion following fire probably 
because of cooler micro-climates. Cheatgrass can germinate when native bunchgrasses 
are dormant during the cold season. South facing slopes tend to be warmer with less snow 
accumulation. Warmer soil temperatures permit cheatgrass to germinate. As a result, 
many remaining shrub steppe areas in the Subbasin have significant cheatgrass problems 
on south facing slopes. Restoration techniques for restoring Wyoming big sagebrush into 
healthy bunchgrass stands need further development. Sagebrush restoration efforts, 
however, will merely be a waste of resources if a significant reduction in fire intervals is 
not accomplished.  

• Inappropriate grazing practices (High): Inappropriate grazing can directly result in an 
increase in invasive species (such as cheatgrass) that alter ecosystem properties such as 
fire frequency, degrade the composition of floral and faunal communities, disturb soils 
and eliminate microbiotic crusts. Furthermore, these changes may be relatively 
permanent, that is, they push the system into another state from which it will not return to 
its original composition without outside inputs of resources. Such restoration activities 
are extremely costly and it has not yet been demonstrated that it is possible to return a 
degraded shrub steppe site to its original condition at a large scale. Grazing has been 
eliminated from the YTC, WDFW Wildlife Areas and Hanford Reach National 
Monument. The remaining larger parcels of shrub steppe have various levels of grazing 
and probably will into the future. Because alterations resulting from inappropriate grazing 
are so closely linked to a cascade of medium and highly ranked stresses, it stands out as a 
highly ranked source. 

• Military Training Direct and Indirect Impacts (Med): Military impacts are unique to the 
YTC, however, because it supports the only sage grouse population within the Subbasin 
it received a medium ranking. Direct negative impacts to shrub steppe condition include 
shrub and understory species mortality and microbiotic crust and soil disturbance from 
wheeled and tracked vehicle maneuvers. Indirect impacts result from training ignited 
wildfire that reduces shrub cover and exacerbates alien plant invasion. 

• Increased habitat fragmentation (Med): Many sources contribute to increased 
fragmentation. Collectively, these comprise a significant threat to the ecological integrity 
of shrub steppe biota. Agriculture and residential development are the two most 
significant sources of fragmentation across the Subbasin. Urbanization continues to 
contribute to permanent shrub steppe loss. Land around the Cities of Yakima, Ellensburg, 
and Richland is rapidly being developed for housing. The construction of roads and other 
infrastructure completely change the nature of the landscape. Many of these lands were 
formerly under cultivation and are just taking the last step toward complete loss. 
However, in some areas such as west of Richland and Yakima, suburban sprawl is 
reaching into uncultivated shrub steppe, further increasing the fragmentation of 
remaining habitat. Suburban sprawl is not limited to the larger cities within the subbasin. 
A nighttime view from the Horse Heaven Hills reveals that human occupation of the 
lower Yakima valley between Union Gap and Richland is extensive as well. Restoring 
native vegetation to agricultural land in key areas may offer valuable opportunities for 
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reducing fragmentation in important habitats. Wind farm and water storage development 
may pose future fragmentation threats in the Subbasin. 

• Invasive alien species (Med - High): While linked in many areas to inappropriate 
grazing practices, other sources also exacerbate this stress, including recreational use, 
residential development, and frequent fire. As with habitat fragmentation, we cannot 
point to a single highly ranked source for this limiting factor across the site. However, in 
selected locales throughout the Subbasin, invasive alien species pose a serious threat to 
biotic integrity of the shrub steppe. The abundance of such locations, the diversity of 
sources, and the continued or increasing nature of this threat, combines to yield a 
medium-high rank for this limiting factor. 

4.6 Focal Species for Shrub Steppe  
4.6.1 Rocky Mountain Mule Deer (Odocoileus hemionus hemionus) 

Introduction 
Mule deer have been an important member of eastern Washington’s landscape, serving as a food 
and clothing source for Native Americans prior to settlement by Euro-Americans. Today mule 
deer remain an important component of the landscape, providing food for Native Americans, 
recreational opportunities for hunters and wildlife watchers, and tremendous economic benefits 
to local communities and the state of Washington. Mule deer range throughout the Yakima 
Subbasin, occupying various habitats from alpine areas in the Cascades, to the farmlands and 
shrub steppe/grassland habitats along the Yakima and Naches Rivers and their tributaries.  

Life History  
Mule deer fawns are born from late May through mid June following a gestation of 
approximately 203 days, with does having 1 to 2 fawns. Does require nutritious forage and water 
while nursing fawns. Fawns need good hiding cover to protect them from predators. The 
breeding season occurs in the late fall and early winter (November –early December) across 
eastern Washington, with mule deer becoming sexually mature as yearlings. During the fall 
season, high quality forage should be available to allow does to recover from the rigors of 
nursing fawns and prepare for the leaner winter months. In the Yakima Subbasin late 
summer/fall rains may create a green-up that is very important for mule deer. The fall green-up 
provides the nutrition necessary to improve body condition for the coming winter, and maintain 
the fertility of does that breed in late fall. A drought can result in increased mortality of adults 
and fawns, lower fertility rates for does, and poor fawn production and survival. Good spring 
range conditions are important because they provide the first opportunity for mule deer to reverse 
the energy deficits created by low quality forage and winter weather. Winter can be a difficult 
time for mule deer; forage quality and availability maybe limited, and does that are carrying 
developing fetuses are under significant stress. Ideally, mule deer winter range should be free of 
disturbance and contain abundant, high quality forage. Poor winter range conditions and severe 
winter weather in the form of deep snow and cold temperatures can result in high mortality, 
especially among the old and young. 

Diet 

Mule deer diets are as varied as the landscapes they inhabit. Kufeld et al. (1973) have identified 
788 plant species that have been eaten by mule deer; this list includes 202 trees and shrubs, 484 
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forbs, and 84 grasses, rushes, and sedges. Diets vary by season, age, and sex. Mule deer 
wintering in the Yakima Subbasin rely heavily on the fall green-up of Sandbergs’ bluegrass and 
cheatgrass to improve body condition for the winter months. Antelope bitterbrush and buckbrush 
also provide important forage where available. 

Reproduction 

Mule deer in eastern Washington typically mate between late October and December with the 
peak of the rut occurring in mid November. Bucks are polygamous. Following a gestation of 
approximately 203 days, single or twin fawns are born (Zeigler 1978). Mule deer become 
sexually mature as yearlings. In 1997, a 3-point regulation and nine day season was implemented 
in an effort to improve post-season buck/doe ratios and increase the number of adult bucks 
available for breeding. From 1996 to 2002, the post-season ratio of bucks per100 does increased 
from 2-3 to 13-30 (WDFW 2002). 

Migration 

Most mule deer summering at high elevation in the Cascades migrate to lower elevations to 
winter. Some mule deer have been observed to migrate considerable distances (up to 50 miles or 
80 km) between summer and winter ranges. Most mule deer in the Yakima Subbasin migrate 
long distances to winter range. However, those east of the Yakima River are probably resident. 

Mortality 

Observed deaths of mule deer have resulted from a variety of sources. These include legal 
hunting, poaching, predation by cougars, bobcats, coyotes, and black bears, disease and 
parasites, starvation, automobiles, and other accidents (Zeigler 1978). 

Harvest 

Mule deer are managed using Game Management Units (GMU’s) across Washington State. 
Within the Yakima Subbasin, three GMU’s are restricted to permit only. All other units are open 
during the general modern firearm season for 3-point minimum bucks. The late archery season is 
open in two GMU’s and in the north portions of three others. Three GMU’s are open for 
muzzleloader.  

Deer hunter numbers in the Yakima Subbasin in 2002 were at an all time low, down 39 percent 
from the 10-year average. The severe winter of 1996-97 reduced deer numbers. The 3-point 
restriction and subsequent low success rate further decreased hunter interest. The deer 
populations appear to be rebounding, but hunters have not returned to the region. 

Harvest has increased since 1997, but remains well below average. Total harvest was 50 percent 
below the 1991-96 (pre-3 point minimum) average in 2002. Hunter success has been above 
average the last 2 years (WDFW 2003). 

Habitat Requirements 
General 

Mule deer need the same basic elements for life as other organisms. However, mule deer occupy 
a variety of cover types across eastern Washington. Consequently, habitat requirements vary 
with vegetative and landscape components contained within each herd range. Forested habitats 
provide mule deer with forage as well as snow intercept, thermal, and escape cover. Mule deer 
occupying mountain-foothill habitats live within a broad range of elevations, climates, and 
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topography, which includes a wide range of vegetation; many of the deer using these habitats are 
migratory. Mule deer are found in the deep canyon complexes along the major rivers and in the 
shrub steppe of eastern Washington; native bunch grasses and sagebrush and other shrubs 
dominate these areas. Mule deer also occupy the margins of agricultural areas, which were 
formerly shrub steppe.  

Status and Abundance Trends 
Mule deer and their habitats are being impacted in a negatively by urban and suburban 
development, road and highway construction, over-grazing by livestock, inappropriate logging 
operations, competition by other ungulates, drought, fire, over-harvest by hunters, predation, 
disease and parasites. 

Weather 

Weather conditions can play a major role in the productivity and abundance of mule deer. 
Drought conditions can have a severe impact on mule deer because forage does not replenish 
itself on summer or winter range, and nutritional quality is low. Drought conditions during the 
summer and fall can result in low fecundity in does, and poor physical condition going into the 
winter months. Severe winter weather can result in high mortality depending on severity. Severe 
weather can result in mortality of all age classes, but the young, old, and mature bucks usually 
sustain the highest mortality. If mule deer are subjected to drought conditions in the summer and 
fall, followed by a severe winter, the result can be high mortality rates and low productivity the 
following year. 

Habitat 

The conversion of shrub steppe habitat to agricultural croplands has resulted in the loss of 
hundreds of thousands of acres of deer habitat in the Yakima Subbasin Factors that have 
contributed to the loss and degradation of shrub steppe as discussed within the shrub steppe 
section have negatively impacted mule deer. Agriculture conversion, overgrazing, too frequent 
wildfires in shrub steppe, and urbanization have all contributed to mule deer population declines. 
Fire suppression has resulted in a decline of habitat conditions in the mountain and foothills of 
the Cascades. Browse species need to be regenerated by fire in order to maintain availability and 
nutritional value to big game. Lack of fire has allowed many browse species to grow out of reach 
for mule deer (Leege 1968; 1969; Young and Robinette 1939). 

Predation 

Cougar predation on mule deer in the mountains could be a major factor contributing to the 
population decline in that area. Coyote predation on fawns can have a significant impact on the 
deer population when coyote populations are high, and fawn productivity is low. 

Hunter Harvest 

The deer harvest by licensed hunters is restricted to bucks with a minimum of three points, while 
the antlerless harvest is generally regulated by special permit. This system allows for harvesting 
deer at optimum levels, while preventing over harvest. However, in order to maintain buck 
survival at management objective, hunting opportunity needs to be strictly regulated. 

Population and Distribution 
Mule deer are distributed throughout the Yakima River Subbasin, from higher elevations (7000 
feet, 1219 meters) in the mountains to the east in the remaining shrub steppe habitats. Current 
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deer populations are probably below the long-term average. Harvest peaked in the early 1990s 
after seven relatively mild winters. Severe winters in 1992-1993 and 1996-1997 caused the 
population to fall dramatically. The lack of harvest and mild winters since 1996-1997 should 
have resulted in a rebound in deer numbers. The 3-point minimum regulation clouds comparison 
of recent harvest to historic.  

Historic Population 

Historic population levels are unknown but are generally thought to be higher than current mule 
deer numbers. 

Current Population 

No current population estimates are available for the entire Subbasin. 
Historic Distribution 

Mule deer where generally thought to have occupied most of eastern Washington. 
Current Distribution 

Mule deer can be found in every county within eastern Washington. They are found in varying 
abundances across the Subbasin where habitat is suitable (Figure 2-19). 
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Figure 2-19. Mule deer predicted current habitat within the Yakima Subbasin 
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4.6.2 Brewer’s Sparrow (Spizella breweri) 
Introduction 

Although not currently listed, Brewer’s sparrows have significantly declined across their 
breeding range in the last 25 years, a cause for concern because this species is one of the most 
widespread and ubiquitous birds in shrub steppe ecosystems (Saab et al. 1995). Brewer’s 
sparrow is a sagebrush obligate where sagebrush cover is abundant (Altman and Holmes 2000). 
However, in recent decades many of the shrub steppe habitats in Washington have changed as a 
result of invasion by exotic annuals, especially cheatgrass. Cheatgrass-dominated areas have an 
accelerated fire regime that effectively eliminates the sagebrush shrub component of the habitat, 
a necessary feature for Brewer’s sparrows (Vander Haegen et al. 2000). 

Conservation practices that retain deep-soil shrub steppe communities, reduce further 
fragmentation of native shrub steppe, and restore annual grasslands and low-productivity 
agricultural lands are all important (Vander Haegen et al. 2000). A patchy distribution of 
sagebrush clumps is more desirable than dense uniform stands. Removal of sagebrush cover to 
<10 percent has a negative impact on populations (Altman and Holmes 2000). Recommended 
habitat objectives include the following: patches of sagebrush cover 10-30 percent, mean 
sagebrush height > 64cm (24 in), high foliage density of sagebrush, average cover of native 
herbaceous plants > 10 percent, bare ground >20 percent (Altman and Holmes 2000). 

Life History 
Diet 

Brewer’s sparrows forage by gleaning a wide variety of small insects from the foliage and bark 
of shrubs. Occasionally, seeds are taken from the ground. They will drink free-standing water 
when available but are physiologically able to derive adequate water from food and oxidative 
metabolism (Rotenberry et al. 1999). Lepidopterans (butterflies and moths, 90 percent larvae), 
araneans (spiders), hemipterans (bugs), and homopterans (hoppers, aphids, etc.) make up 72 
percent of the nestling diet (Petersen and Best 1986). 

Reproduction 

Breeding begins in mid-April in the south to May or early June in the north in eastern 
Washington. Clutch size is usually three to four eggs. Nestlings are altricial. Brewer’s sparrow 
reproductive success is correlated with climatic variation and with clutch size; success increases 
in wetter years (Rotenberry and Wiens 1989, 1991). 

Brewer’s sparrows are able to breed the first year following hatch and may produce two broods a 
year. In southeastern Idaho, the probability of nest success was estimated at 9 percent (n = 7; 
Reynolds 1981). In eastern Washington 31 of 59 (53 percent) pairs were unsuccessful, 25 (42 
percent) fledged one brood, 3 (5 percent) fledged two broods (Mahony et al. 2001). The 
probability of nest success was an estimated 39 percent for 495 nests monitored in eastern 
Washington; reproductive success was lower in fragmented landscapes (M. Vander Haegen 
unpubl. data in Altman and Holmes 2000). The number of fledglings produced/nest varies 
geographically and temporally. The average number of fledglings/nest ranges from 0.5-3.4, but 
may be zero in years with high nest predation (Rotenberry et al. 1999). 
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Nesting 

Brewer’s sparrow pair bonds are established soon after females arrive on breeding areas, usually 
in late March but pair formation may be delayed by colder than average spring weather. Not all 
males successfully acquire mates. In Washington, 51 percent of 55 males monitored in the 
breeding season were observed incubating eggs, especially during inclement weather (Mahony et 
al. 2001). Pairs may start a second clutch within 10 days after fledging the young from their first 
brood (Rotenberry et al. 1999). 

Brown-headed cowbirds are known to lay eggs in Brewer’s sparrow nests; parasitized nests are 
usually abandoned (Rich 1978, Biermann et al. 1987, Rotenberry et al. 1999). Parasitism of 
Brewer’s sparrow nests by cowbirds is only about 5 percent in eastern Washington (Altman and 
Holmes 2000). 

Both parents feed the nestlings, 90 percent of foraging trips are < 50 m (164 ft) from the nest 
site. Fledglings are unable to fly for several days after leaving the nest and continue to be 
dependent upon the parents. During this period they remain perched in the center of a shrub often 
< 10 m (33 ft) from the nest and quietly wait to be fed (Rotenberry et al. 1999). 

Migration 

Brewer’s sparrow is a neotropical migrant. Birds breed primarily in the Great Basin region and 
winter in the southwestern U.S., Baja, and central Mexico. North-south oriented migration routes 
are through the Intermountain West. Brewer’s sparrows are early spring migrants. Birds arrive in 
southeastern Oregon by mid-late March. The timing of spring arrival may vary among years due 
to weather conditions. Birds generally depart breeding areas for winter range in mid-August 
through October (Rotenberry et al. 1999). In Yakima County, Brewer’s sparrows begin arriving 
in mid-May and begin departure at the end of July and are mostly gone by early August 
(Stepniewski 1999). 

Mortality 

Nest predators include gopher snake, western rattlesnake, common raven, black-billed magpie, 
loggerhead shrike, long-tailed weasel, Townsend’s ground squirrel, and least chipmunk. 
Predators of juvenile and adult birds include loggerhead shrike, American kestrel, sharp-shinned 
and Cooper’s hawks (Rotenberry et al. 1999). 

Habitat Requirements 
General 

In eastern Washington, abundance of Brewer’s sparrows (based on transect surveys) was 
negatively associated with increasing annual grass cover; higher densities occurred in areas 
where annual grass cover was <20 percent (Dobler 1994). Vander Haegen et al. (2000) 
determined that Brewer’s sparrows were more abundant in areas of loamy soil than areas of 
sandy or shallow soil, and on rangelands in good or fair condition than those in poor condition. 
Additionally, abundance of Brewer’s sparrows was positively associated with increasing shrub 
cover. In southwestern Idaho, the probability of habitat occupancy by Brewer’s sparrows 
increased with increasing percent shrub cover and shrub patch size; shrub cover was the most 
important determinant of occupancy (Knick and Rotenberry 1995). 
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Nesting 

Brewer’s sparrows construct an open cup shaped nest generally in a live big sagebrush shrub 
(Petersen and Best 1985, Rotenberry et al. 1999). In southeastern Idaho, mean sagebrush height 
(54 cm, 21 in) and density (29 percent cover) were significantly higher near Brewer’s sparrow 
nest sites than the habitat in general while herbaceous cover (8 percent) and bare ground (46 
percent) were significantly lower (Petersen and Best 1985). The average height of nest shrubs in 
southeastern Idaho was 69 cm (27 in). Ninety percent (n = 58) of Brewer’s sparrows nests were 
constructed at a height of 20-50 cm (8-20 in) above the ground (Petersen and Best 1985).  

Breeding 

Brewer’s sparrow is strongly associated in areas with scattered sagebrush shrubs and short grass 
over most of its range. They can also be found to a lesser extent in mountain mahogany, rabbit 
brush, bunchgrass grasslands with shrubs, bitterbrush, ceonothus, manzanita and large openings 
in pinyon-juniper (Knopf et al. 1990; Rising 1996; Sedgwick 1987; USFS 1994). In Canada, the 
subspecies taverneri is found in balsam-willow habitat and mountain meadows.  

The average canopy height is usually < 5 feet (1.5 meters) (Rotenberry et al. 1999). Brewer’s 
sparrow is positively correlated with shrub cover, above-average vegetation height, bare ground, 
and horizontal habitat heterogeneity (patchiness). They are negatively correlated with grass 
cover, spiny hopsage, and budsage (Larson and Bock 1986; Rotenberry and Wiens 1980; Wiens 
1985; Wiens and Rotenberry 1981). Brewer’s sparrows prefer areas dominated by shrubs rather 
than grass. They prefer sites with high shrub cover and large patch size, but thresholds for these 
values are not quantified (Knick and Rotenberry 1995). In Montana, preferred sagebrush sites 
average 13 percent sagebrush cover (Bock and Bock 1987). In eastern Washington, Brewer’s 
sparrow abundance significantly increased on sites as sagebrush cover approached the historic10 
percent level (Dobler et al. 1996). Brewer’s sparrows are strongly associated throughout their 
range with high sagebrush vigor (Knopf et al. 1990).  

Adults are territorial during the breeding season. Territory size is highly variable among sites and 
years. In central Oregon and northern Nevada, territory size was not correlated with 17 habitat 
variables but was negatively associated with increasing Brewer’s sparrow density. The average 
size of territories ranges from 0.5-2.4 ha (1.2-5.9 acres, n = 183) in central Oregon. The reported 
territory size in central Washington is much lower, 0.1 ha (0.2 acres) (Rotenberry et al. 1999). 

Non-breeding 

In migration and winter, Brewer’s sparrows use low, arid vegetation, desert scrub, sagebrush, 
and creosote bush (Rotenberry et al. 1999).  

Status and Abundance Trends 
Status 

Brewer’s sparrow is often the most abundant bird species in appropriate sagebrush habitats. 
However, widespread long-term declines and threats to shrubsteppe breeding habitats have 
placed it on the PIF WatchList of conservation priority species (Muehter 1998). Saab and Rich 
(1997) categorize it as a species of high management concern in the Columbia River Basin.  

Considered a shrub steppe obligate, the Brewer’s sparrow is one of several species closely 
associated with landscapes dominated by big sagebrush (Rotenberry et al. 1999, Paige and Ritter 
1999). Historically, the Brewer’s sparrow may have been the most abundant bird in the 
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Intermountain West (Paige and Ritter 1999) but BBS trend estimates indicate a range-wide 
population decline during the last twenty-five years (Peterjohn et al. 1995). Brewer’s sparrows 
are not currently listed as threatened or endangered on any state or federal list. Oregon-
Washington PIF consider the Brewer’s sparrow a focal species for conservation strategies for the 
Columbia Plateau (Altman and Holmes 2000).  

Trends 

Within the entire Interior Columbia Basin, over 48 percent of watersheds show moderately or 
strongly declining trends in source habitats for this species (from Altman and Holmes 2000). 
BBS data for 1966-1996 show significant and strong survey-wide declines averaging -3.7 
percent per year (n = 397 survey routes). The BBS data (1966-1996) for the Columbia Plateau 
are illustrated in Figure 2-20. Significant declines in Brewer’s sparrow are evident in California, 
Colorado, Montana, Nevada, Oregon, and Wyoming, with the steepest significant decline evident 
in Idaho (-6.0 percent average per year; n = 39). These negative trends appear to be consistent 
throughout the 30-year survey period. Only Utah shows an apparently stable population. Sample 
sizes for Washington are too small for an accurate estimate. Mapped BBS data show centers of 
summer abundance in the Great Basin and Wyoming Basin (Sauer et al. 2003).  

Christmas Bird Count (CBC) data for the U.S. for the period 1959-1988 indicate a stable survey-
wide trend (0.2 percent average annual increase; n = 116 survey circles), and a significantly 
positive trend in Texas (6.7 percent average annual increase; n = 33). Arizona shows a non-
significant decline (-1.4 percent average annual decline; n = 34). Mapped CBC data show highest 
wintering abundances in the U.S. in the borderlands of southern Arizona, southern New Mexico, 
and west Texas (Sauer et al. 1996).  

Note that although positively correlated with presence of sage thrashers, probably due to 
similarities in habitat relations (Wiens and Rotenberry 1981), thrashers are not exhibiting the 
same steep and widespread declines evident in BBS data (see Sauer et al. 2003). 
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Figure 2-20. Brewer’s sparrow trend results for the Columbia Plateau (from BBS data) (Sauer et al. 
2003)  

Factors Affecting Brewer’s Sparrow Population Status 
Habitat Loss and Fragmentation 

Large-scale reduction and fragmentation of sagebrush habitats occurring due to a number of 
activities, including land conversion to tilled agriculture, urban and suburban development, and 
road and power-line rights of way. Range improvement programs remove sagebrush by burning, 
herbicide application, and mechanical treatment, replacing sagebrush with annual grassland to 
promote forage for livestock.  

Grazing  

Rangeland in poor condition is less likely to support Brewer’s sparrows than rangeland in good 
and fair condition. Grazing practices that prevent overgrazing, reduce or eliminate invasion of 
exotic annuals, and restore degraded range are encouraged (Vander Haegen et al. 2000). 
Brewer’s sparrow response to various levels of grazing intensity is mixed. Brewer’s sparrows 
respond negatively to heavy grazing of greasewood/great basin wild rye and low sage/Idaho 
fescue communities; they respond positively to heavy grazing of shadscale/Indian ricegrass, big 
sage/bluebunch wheatgrass, and Nevada bluegrass/sedge communities; they respond negatively 
to moderate grazing of big sage/bluebunch wheatgrass community; and they respond negatively 
to unspecified grazing intensity of big sage community (see review by Saab et al. 1995). 

Grazing can trigger a cascade of ecological changes, the most dramatic of which is the invasion 
of non-native grasses escalating the fire cycle and converting sagebrush shrublands to annual 
grasslands. Historical heavy livestock grazing altered much of the sagebrush range, changing 
plant composition and densities. West (1988, 1996) estimates less than 1 percent of sagebrush 



Chapter 2-98 

steppe habitats remain untouched by livestock; 20 percent is lightly grazed, 30 percent 
moderately grazed with native understory remaining, and 30 percent heavily grazed with 
understory replaced by invasive annuals. The effects of grazing in sagebrush habitats are 
complex, depending on intensity, season, duration and extent of alteration to native vegetation.  

Invasive Grasses 

Cheatgrass readily invades disturbed sites, and has come to dominate the grass-forb community 
of more than half the sagebrush region in the West, replacing native bunchgrasses (Rich 1996). 
Crested wheatgrass and other non-native annuals have also fundamentally altered the grass-forb 
community in many areas of sagebrush shrubsteppe, altering shrubland habitats.  

Fire 

Cheatgrass has altered the natural fire regime in the western range, increasing the frequency, 
intensity, and size of range fires. Fire kills sagebrush and where non-native grasses dominate, the 
landscape can be converted to annual grassland as the fire cycle escalates, removing preferred 
habitat (Paige and Ritter 1998).  

Brood Parasitism 

Brewer’s sparrow nests are an occasional host for brown-headed cowbird; nests are usually 
abandoned, resulting in loss of clutch (Rotenberry et al. 1999). Prior to European-American 
settlement, Brewer’s sparrows were probably largely isolated from cowbird parasitism, but are 
now vulnerable as cowbird populations increase throughout the West and where the presence of 
livestock and pastures, land conversion to agriculture, and fragmentation of shrublands creates a 
contact zone between the species (Rich 1978, Rothstein 1994). Frequency of parasitism varies 
geographically; the extent of impact on productivity is unknown (Rotenberry et al. 1999). In 
Alberta, in patchy sagebrush habitat interspersed with pastures and riparian habitats, a high rate 
of brood parasitism is reported. Usually abandoned parasitized nests and cowbird productivity 
was lower than Brewer's (Biermann et al. 1987). Rich (1978) also observed cowbird parasitism 
on two nests in Idaho, both of which were abandoned.  

Predators 

Nest predation is a significant cause of nest failure. Documented nest predators (of eggs and 
nestlings) include gopher snake, Townsend's ground squirrel; other suspected predators include 
loggerhead shrike, common raven, black-billed magpie, long-tailed weasel, least chipmunk, 
western rattlesnake, and other snake species. American kestrel, prairie falcon, coachwhip 
reported preying on adults (Rotenberry et al. 1999). Wiens and Rotenberry (1981) observed 
significant negative correlation between loggerhead shrike and Brewer's sparrow density. 

Pesticides/Herbicides 

Aerial spraying of the herbicide 2,4-D did not affect nest success of Brewer’s sparrows during 
the year of application. However, bird densities were 67 percent lower one year, and 99 percent 
lower two years after treatment. Birds observed on sprayed plots were near sagebrush plants that 
had survived the spray. No nests were located in sprayed areas one and two years post 
application (Schroeder and Sturges 1975). 
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Population and Distribution 
Historic Population 

No data are available. 
Current Population 

Brewer’s sparrows can be abundant in sagebrush habitat and will breed in high densities (Great 
Basin and Pacific slopes), but densities may vary greatly from year to year (Rotenberry et al. 
1999). Dobler et al. (1996) reported densities of 50-80 individuals/km2 in eastern Washington. In 
the Great Basin, density usually ranged from 150-300/km2, sometimes exceeding 500/km2 

(Rotenberry and Wiens 1989). Brewer’s sparrow breeding density ranges from 0.08 to 0.10 
individuals/ha in shadscale habitat in eastern Nevada (Medin 1990). Breeding territory usually 
averages between 0.6-1.25 hectares and will contract as densities of breeding birds increase 
(Wiens et al. 1985). In southeastern Oregon, densities have ranged from 150-300 birds/km2 (390-
780/mi2), but can exceed 500/km2 (Wiens and Rotenberry 1981, Rotenberry and Wiens 1989). 
Keaney et al. (1996) found that Brewer’s sparrows were among the highest in abundance in high 
elevation sagebrush habitat on the YTC; they were only second to western meadowlarks in 
abundance in high elevation drainage habitat on YTC. Stepniewski (1999) described Brewer’s 
sparrow as being very common on the north slopes of Yakima, Umtanum, and Horse Heaven 
Ridges. 

Historic Distribution 

Jewett et al. (1953) described the distribution of the Brewer’s sparrow as a fairly common 
migrant and summer resident at least from March 29 to August 20, chiefly in the sagebrush of 
the Upper Sonoran Zone in eastern Washington. They describe its summer range as north to 
Brewster and Concully; east to Spokane and Pullman; south to Walla Walla, Kiona, and Lyle; 
and west to Wenatchee and Yakima. Jewett et al. (1953) also noted its rarity in Franklin and 
Yakima counties. Snodgrass also reported that where the vesper sparrow was common, as in 
Lincoln and Douglas counties, the Brewer’s sparrow was also common (Jewett et al. 1953). 
Hudson and Yocom (1954) described the Brewer’s sparrow as an uncommon summer resident 
and migrant in open grassland and sagebrush.  

Undoubtedly, the Brewer’s sparrow was widely distributed throughout the lowlands of south 
central Washington when it consisted of vast expanses of shrubsteppe habitat. Large-scale 
conversion of shrubsteppe habitat to agriculture has resulted in populations becoming localized 
in the last vestiges of available habitat (Smith et al. 1997).  

Current Distribution 

Washington is near the northwestern limit of breeding range for Brewer’s sparrows. Birds occur 
primarily in Okanogan, Douglas, Grant, Lincoln, Kittitas, Yakima, Benton and Adams counties 
Figure 2-21). Brewer’s sparrows are still common within the subbasin on the YTC, Yakama 
Reservation, Hanford Reach National Monument, and other places where healthy sagebrush and 
bunchgrass communities remain (Figure 2-22).  

There is high annual variation in breeding season density estimates. A site may be unoccupied 
one year and have densities of up to 150 birds/km2 the next. Because of this variation, short-term 
and/or small-scale studies of Brewer’s sparrow habitat associations must be viewed with caution 
(Rotenberry et al. 1999). 
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Breeding Range 

The subspecies breweri is found in southeast Alberta, southwestern Saskatchewan, Montana, and 
southwestern North Dakota, south to southern California (northern Mojave Desert), southern 
Nevada, central Arizona, northwestern New Mexico, central Colorado, southwestern Kansas, 
northwestern Nebraska, and southwestern South Dakota (AOU 1983, Rotenberry et al. 1999). 
The subspecies taverneri is found in southwest Alberta, northwest British Columbia, southwest 
Yukon, and southeast Alaska (Rotenberry et al. 1999). 

 

 
Figure 2-21. Brewer’s sparrow breeding range and distribution in Washington (Smith et al 1997) 
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Figure 2-22. Brewer’s sparrow predicted current habitat within the Yakima Subbasin 
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Non-breeding Range 

During the non-breeding season, Brewer’s sparrows are found in southern California, southern 
Nevada, central Arizona, southern New Mexico, and west Texas, south to southern Baja 
California, Sonora, and in highlands from Chihuahua, Coahuila, and Nuevo Leon south to 
northern Jalisco and Guanajuato (Terres 1980, AOU 1983, Rotenberry et al. 1999). 

Out-of-Subbasin Effects and Assumptions 
No data could be found on the migration and wintering grounds of the Brewer’s sparrow. It is a 
short-distance migrant, wintering in the southwestern U.S. and northern Mexico, and as a result 
faces a complex set of potential effects during its annual cycle. Habitat loss or conversion is 
likely happening along its entire migration route (H. Ferguson, WDFW, pers. comm., 2003). 
Management requires the protection of shrub, shrubsteppe, desert scrub habitats, and the 
elimination or control of noxious weeds. Migration routes and wintering grounds need to be 
identified and protected. 

4.6.3 Greater Sage-Grouse (Centrocercus urophasianus) 
Introduction 

The greater sage-grouse (sage grouse) was selected as a focal species for the shrub steppe focal 
habitat for several reasons. Specific selection criteria are listed in Table 2-3. Generally, this 
species is an excellent umbrella species (Rich and Altman 2002). It uses numerous vegetation 
associations (cover types) within the shrub steppe community (Crawford et al. 2004). For 
example, in fall and winter sage grouse utilize areas dominated by sagebrush (Artemesia sp.). In 
spring, they use areas with abundant sagebrush of varying heights along with native bunch 
grasses and forbs. As the summer progresses and the plant communities desiccate at lower 
elevations, sage grouse seek out wet meadows and/or plant communities at higher elevations. 
This species therefore requires a native landscape diverse in floral structure and composition. It 
is assumed that many other shrub steppe obligates will be found where a viable sage grouse 
population exists. 

Life History 
Diet 

The tips of sagebrush leaves dominate the diet during late fall, winter, and early spring 
(Remington and Braun 1985, Schroeder et al. 1999). Studies have documented the preference for 
big sagebrush over other species of sagebrush during winter (Welch et al. 1991). Moreover, 
preference has been documented for Wyoming big sagebrush over mountain big sagebrush (A. t. 
vaseyana) (Remington and Braun 1985). Of the sage species determined to be preferred in other 
states (Wallestad et al. 1975, Remington and Braun 1985, Welch et al. 1988, 1991), only 
Wyoming big sagebrush is common in Washington. Hoffman (1991) identified, through fecal 
analysis, Artemisia sp. as a key food item on the Army’s Yakima Training Center, but did not 
differentiate between species or subspecies. It is likely that Wyoming big sage was the 
subspecies in the fecal samples given its dominance on YTC.  

Grasshoppers (Orthoptera), beetles (Coleoptera), ants (Hymenoptera), and other insects are 
consumed, especially by juveniles less than three weeks of age, in the spring and summer. Adults 
and aging juveniles forage on forbs and sagebrush (Schroeder et al. 1999). Forbs are especially 
important to pre-egg laying hens (Barnett and Crawford 1994). Forbs preferred by sage grouse in 
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other states (Klebenow and Gray 1968, Drut et al. 1994) and have been documented in sage 
grouse use areas on YTC include desert parsley (Lomatium sp.), common yarrow (Achillea 
millefolium), mountain dandelion (Agoseris sp.), hawksbeard (Crepis sp.), fleabane daisy 
(Erigeron sp.), prickly lettuce (Lactuca serriola), common dandelion (Taraxacum officinale), 
yellow salsify (Tragopogon dubius), Astragalus sp., microsteris (Microsteris gracilis), Phlox sp., 
and Thompson’s paintbrush (Castilleja thompsonii) (Sveum et al. 1998b, M. Livingston, 
unpublished data). 

Reproduction 

Sage grouse use a lek mating system in which the males do not provide food or help during the 
rearing of young. In the spring the males gather at display sites (i.e., leks) to compete with each 
other for the opportunity to breed with females. Very few males breed with the majority of 
females (Gibson et al. 1991). Research has shown that as few as two dominant males have 
obtained between 54 percent and 86 percent of all copulations on a lek (Schroeder et al. 1999). In 
Washington, male lek attendance generally begins in February and continues through April. 
Female attendance at leks to breed with males tends to be concentrated during a brief few days 
each year. On the YTC, this period generally occurs in mid-March.  

Nesting 

Hens that lose their first nest and/or eggs early in the season often rebreed and/or renest a second 
time (Hanf et al. 1994, Gregg et al. 1994, Sveum 1996, Schroeder 1997). Average clutch size for 
three studies in Washington was 6.2 (M. Livingston, unpublished data), 6.6 (Sveum 1996), and 
9.1 (Schroeder 1997). Chicks hatch between 6 - 7 weeks after females copulate (Patterson 1952). 
In 1999 on the YTC, the median hatch date for successful hens was 9 May and ranged between 
28 April and 19 May (M. Livingston, unpublished data). Eggs are laid within a nest bowl, which 
is dug or scratched typically below a sagebrush shrub just before egg laying (Schroeder et al. 
1999). 

Migration 

Some populations migrate others do not. The YTC sage grouse population as a whole does not 
display seasonal migrations. In contrast, sage grouse in Grant and Douglas Counties nest in 
remnant patches of shrub steppe and in lands enrolled in the federal Conservation Reserve 
Program (CRP). These preferred nesting cover types are surrounded by dryland wheat fields. In 
the winter, this population largely migrates from the wheat country to the dry coulees of the 
Columbia Basin. Sagebrush in these areas is dense and provides sufficient forage and cover for 
wintering sage grouse (M. Schroeder, WDFW, pers. comm.). 

Mortality 

Few studies have been conducted on life span and causes of mortality. Sage grouse mortality is 
possibly highest among adult males during lek attendance, for females during nesting, and for all 
age classes in winter. Golden eagles (Aquila chrysaetos) harass and can kill male sage grouse at 
leks. Ferruginous hawks, red-tailed hawks, gyrfalcons, northern goshawks, Cooper’s hawks, 
coyotes, red foxes, and bobcats have been observed killing and/or eating sage grouse; nest 
predators include small mammals, badgers, and corvids (Schroeder et al. 1999). 

Harvest 

Hunting in Washington was first closed from 1933 through 1949 in response to population 
declines (Schroeder et al. 2000). The sage grouse hunting season was again closed and remains 
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so since 1988. The one bird daily bag limit during the period of 1950 through 1987 (WDFW 
1995) displays the long-term nature of these declines. Total harvest from 1950 through 1969 
averaged 2,016 birds annually (WDFW 1995). Approximately 900 sage grouse were harvested 
annually during the period 1967 through 1972 in Yakima, Benton, and Kittitas Counties (Hays et 
al. 1998). 

Habitat Requirements 
Sage grouse habitat requirements can be broadly divided into four categories; 1) breeding (lek 
sites), 2) nesting and early brood rearing, 3) late summer and fall, and 4) winter.  

Breeding.  

Lek sites are typically located on flat areas with minimum cover. On YTC, leks are located on 
tertiary roads, low-lying ridge tops where shallow soils predominate, and burned areas. In 
northern Washington, leks occasionally are in wheat fields. Escape cover in the form of 
sagebrush areas and draws with heavy cover are usually nearby. Lek areas are not limited on the 
landscape. It appears that males select lek sites within suitable nest areas, because females select 
nest sites independent of lek sites (Bradbury et al. 1989). 

Nesting and Early Brood Rearing 

Sage grouse nesting and early brood rearing habitats are similar in structure and composition. 
Hens typically build their nests under a sagebrush shrub (Wallestad and Pyrah 1974, Connelly et 
al. 1991, Gregg et al. 1994, Sveum 1998a). On YTC and elsewhere, successful nests have been 
found under other shrub and non-shrub species including three-tip sagebrush, rabbitbrush, and 
basin wildrye (Klebenow 1969, Connelly et al. 1991, Sveum 1995, M. Livingston, unpublished 
data). Height of shrubs selected for nest placement range from 29 to 80 cm and tends to be the 
tallest shrub within a stand (Connelly et al. 2000). Shrub cover around nests tends to be greater at 
successful nests than at unsuccessful nests. Connelly et al. (2000) recommended maintaining 15-
25 percent canopy cover of sagebrush, perennial herbaceous cover averaging ≥ 18 cm in height 
with ≥ 15 percent canopy cover for grasses and ≥ 10 percent for forbs and a diversity of forbs. 
On YTC, primary vegetation cover types selected for nesting and raising young include an 
overstory of big sagebrush and/or three-tip sagebrush and an understory of bunchgrasses 
including bluebunch wheatgrass, Idaho fescue and Sandberg’s bluegrass (Sveum et al. 1998a and 
1998b). 

Late Summer and Fall 

Habitat for males, females and broods is generally similar in structure and composition during 
late summer and fall. Vegetation begins to desiccate at lower elevations and in uplands as the 
summer progresses. Sage grouse shift their habitat use to higher elevation and more mesic (e.g., 
around seeps and springs) or wet meadow areas in response (Klebenow 1969, Peterson 1970, 
Wallestad 1971). Sagebrush cover in sage grouse use areas varies more so during this period than 
any other in the year and is less important compared to forb cover (Connelly et al. 2000).  

Winter 

Few studies of winter habitat use have been conducted for sage grouse. Hupp and Braun (1989) 
reported that when snow depths were ≥30 cm sage grouse became more restricted in their habitat 
selection. During the 1999 winter on YTC before snowfall, sage grouse used areas with less 
Wyoming big sagebrush cover and shorter height than appeared to be available at random 
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locations (M. Livingston, unpublished data). After snowfall, the use of areas with Wyoming big 
sagebrush increased, while the use of areas with three-tip sagebrush decreased. The height and 
cover of shrubs increased at use patches after snowfall. In addition, sage grouse used areas with 
varied aspects when snow was absent, but ceased using north aspects after snowfall. Connelly et 
al. (2000) recommended the following for winter habitat management; maintain sagebrush stands 
with canopy cover of 10 - 30 percent and heights at least 25 – 35 cm above snow cover. Winter 
areas should be managed at the landscape scale and should be given high priority for fire 
suppression. 

Status and Abundance Trends 
Factors Affecting Population Status 

Factors that have contributed to loss and degradation of sage grouse habitat are very similar to 
those discussed for shrub steppe (section 4.5.4). Sage grouse declines have largely resulted from 
habitat loss due to agriculture, degradation of habitat quality associated with livestock 
management (Dobler et al. 1996, Hays et al. 1998), and more recently, large-scale wildfires. The 
single most contributing factor to habitat loss was probably cultivation of native shrub steppe 
communities (WDFW 1995, Dobler et al. 1996). Cultivation impacted vast acreage during the 
1800’s and 1900’s. Dryland wheat farming was responsible for loss of millions of acres. Many 
remaining shrub steppe areas in the basin were cultivated for irrigated crops after the Yakima 
River Irrigation projects were completed. Recently, the Washington DNR has been leasing 
scattered shrub steppe parcels for conversion to Irrigated crops. This action not only results in a 
net loss of habitat, but also eliminates key linkages between larger publicly owned shrub steppe 
properties.  

Second in importance, and possibly more relevant today, is the degradation of existing habitat. 
Overgrazing, military training, and wildfires contribute to degradation of shrub steppe quality on 
remaining lands. Monitoring in sage grouse areas indicates that habitat quality has improved 
since livestock grazing on the YTC was eliminated in 1995. However, cross-country maneuvers 
with military vehicles continue to decrease habitat quality through sagebrush mortality (Cadwell 
et al. 1996, Stephan et al. 1996) and disturbance to understory communities (Cadwell et al. 
2001). Training ignited wildfires are a significant threat and could potentially degrade large 
portions of existing occupied habitat. The military restricts training in many core sage grouse 
areas, and implements aggressive fire prevention and fighting techniques.  

Urban and suburban sprawl is contributing to the loss of habitat connectivity. Expansion of 
development in the Cowiche area west of the city of Yakima is decreasing the likelihood of 
connecting habitat on the Yakama Reservation with that on WDFW wildlife areas and the YTC. 
Similarly, development in the Moxee Valley east of the city of Yakima is decreasing the 
likelihood of sage grouse expansion south of YTC. The Tri-Cities, on the eastern edge of the 
subbasin, have experienced significant suburban expansion in the last decade. Sage grouse have 
been extirpated from the area for a number of years. However, as the suburban area expands 
shrub steppe areas on the edge, such as the Horse Heaven Hills, are being permanently lost. 
These areas will not be able to function as corridors for migrating wildlife. 

Loss of genetic diversity may be contributing to sage grouse population declines in the state. 
Fewer individuals are contributing to the gene pool as the two remaining populations have 
become isolated from each other and peripheral populations have been extirpated. Given current 
information, it is assumed that interbreeding between the Douglas/Grant and YTC populations 
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does not occur. Lack of suitable habitat and major obstacles presented by Interstate Highways 90 
to the north and 82 to the west are possibly the reasons sage grouse do not occupy more land 
surrounding YTC. Isolation and declining trends have heightened the concern for a population 
bottleneck further developing. Recent genetic work by Benedict et al. (2003) has indicated that 
both populations have experienced similar loss of genetic diversity. This is especially true for the 
YTC population where only 1 of 38 haplotypes identified was present. The Douglas/Grant 
population had 3 of 38 haplotypes present. Habitat loss, fragmentation, and degradation on lands 
surrounding YTC will decrease the likelihood of connecting this population with the 
Douglas/Grant population. Similarly, opportunities for expanding the YTC population beyond 
the installation boundaries onto lands such as the Hanford Reach National Monument will be lost 
if key parcels are not protected. The proposed Black Rock Reservoir, at the boundaries of 
Yakima and Benton Counties, poses a potential obstacle to accomplishing this conservation 
objective.  

Population and Distribution 
The distribution of sage grouse has dramatically decreased across its range. Historically they 
occurred in 16 western states and 3 Canadian provinces (Aldrich 1963, Schroeder et al. 1999). 
They have been extirpated from British Columbia, Arizona, New Mexico, Oklahoma, Kansas, 
and Nebraska (Connelly and Braun 1977, Braun 1998, Schroeder et al. 1999). They historically 
occupied 57,741 km2 within 16 counties in eastern Washington (Schroeder et al. 2000). Today 
they are restricted to two relatively isolated populations roughly separated by 50 km; one in 
Douglas and Grant Counties and the other in Yakima and Kittitas Counties (Schroeder et al. 
2000) (Figure 2-23). The Yakima/Kittitas population resides on the Army’s Yakima Training 
Center (Figure 2-24 and Figure 2-25). Within the Yakima Subbasin, the last known active lek in 
Benton County was in 1991 on the FEALE reserve, currently managed by the USFWS as part of 
the Hanford Reach National Monument (HRNM). Wildfires during the 1980’s that eliminated 
sagebrush are likely responsible for sage grouse extirpation from this property (Hays et al. 1998). 
Extirpation of other local populations occurred on the Yakama Reservation (YR), and WDFW’s 
Wenas, LT Murray, and Quilomene Wildlife Areas during the 1960’s, 1970’s, and 1980’s (L. 
Stream, WDFW, pers. comm).  
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Figure 2-23. Greater gage grouse historic and current range 
 

 
Figure 2-24. Greater sage grouse historic and current range in Washington  



Chapter 2-108 

 
Figure 2-25. Greater sage grouse predicted current habitat in the Yakima Subbasin 
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Population trends have followed a similar pattern as distribution. Given the significant range 
contraction within Washington, population declines since European settlement likely approach 
95 percent (Schroeder et al. 2000). However, incomplete data prior to 1960 prevent solid 
estimates. The earliest reliable estimates of past abundance are 4,682 in 1960 (Schroeder et al. 
2000). In 2003, the population was estimated to be 1,009; 627 in Douglas and Grant Counties 
(M. Schroeder, unpublished data) and 382 on YTC (US Army 2003); representing a 78 percent 
decline since 1960. 

Out-of-Subbasin Effects and Assumptions 
The YTC sage grouse population inhabits portions of the Yakima Subbasin, the Columbia Lower 
Middle Subbasin, and the Columbia Upper Middle Subbasin. Factors that negatively affect shrub 
steppe in anyone of these subbasins will likely impact this population. Wildfires in shrub steppe 
often burn over the top of ridges. So fires ignited in one subbasin can easily affect another.  

4.6.4 Key Findings of Shrub Steppe/Interior Grasslands Habitat and Focal 
Species 
• Fragmentation of shrub steppe has led to isolated wildlife populations, species 

extirpations, and reduced viability 
• Sage Grouse population viability is threatened 
• Sagebrush and other shrubs have been eliminated over large acreages of remaining 

shrub steppe 
• Cheatgrass and other invasive species have been given a competitive advantage 
• Native plant diversity has been reduced 
• The viability of existing shrub steppe is threatened 
• Microbiotic crust is reduced across the landscape 

 

4.7 Interior Riparian Wetlands 
4.7.1 Historic 
Since the arrival of settlers in the early 1800’s, 50 to 90 percent of riparian wetland habitat in 
Washington State has been lost or extensively modified (Buss 1965). Prior to 1850, riparian 
habitats were found at all elevations and on all stream gradients; they were the lifeblood for most 
wildlife species with up to 80 percent of all wildlife species dependent upon these areas at some 
time in their lifecycle (Thomas 1979). 

These habitats are strongly influenced by stream dynamics and hydrology. The normative 
hydrologic conditions which supported the historic riparian wetland habitats in the Yakima 
Subbasin are discussed in chapter 1. Riparian forests require various flooding regimes and 
specific substrate conditions for reestablishment. Annual flood cycles occurred in most riparian 
wetland areas, although flood regimes varied among stream types. Hyporheic hydrology 
supported riparian wetland conditions considerable distances from perennial creek and river 
channels. Upwelling and down-welling groundwater dynamics created thermal conditions in 
wetland and spring brook areas conducive to wildlife use throughout the seasons. Fire typically 
influenced habitat structure in most areas, but was nearly absent in colder regions or on 
topographically protected streams. River meander patterns, ice and log jams, sediment dynamics 
and flood debris deposits provided spatial and temporal changes in habitat condition. Abundant 
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beaver activity cropped younger cottonwoods and willows, damming side channels. This activity 
influenced the vegetative, sediment, hyporheic and surface water dynamics creating diverse and 
complex habitat interactions.  

In the Yakima Subbasin, the density and diversity of wildlife in riparian wetland areas is also 
high relative to other habitat types (Figure 2-26). Riparian forest habitats are critical to the 
structure and function of rivers and to the fish and wildlife populations dependent upon them 
(Rood and Mahoney 1990). Healthy forested riparian wetland habitat has an abundance of snags 
and downed logs that are critical to many cavity nesting birds, mammals, reptiles and 
amphibians. Cottonwood, alder and willow are commonly dominant tree species in riparian 
wetland areas from the Cascades down through the valley portion of the subbasin. This habitat is 
often characterized by relatively dense understory and overstory vegetation. Riparian wetland 
habitats also function as travel corridors between, and provide connectivity to, other essential 
habitats (e.g., breeding, feeding, seasonal ranges).  

Though riparian wetland habitats are often forested, they also contain important sub-components 
such as marshes and ponds that provide critical habitat for a number of wildlife species. Broad 
floodplain mosaics consisting of cottonwood gallery forests, shrub lands, marshes, side channels, 
and upland grass areas contain diverse wildlife assemblages. The importance of riparian wetland 
habitats is increased when adjacent habitats are of sufficient quality and quantity to provide 
cover for nesting, roosting, and foraging. In the Lower Yakima Valley, Larsen (1999) found 
higher mallard brood survival in wetlands associated with floodplain areas than those located 
outside of floodplains. 
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Figure 2-26. Current interior riparian habitat as described (IBIS 2003) 
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Riparian vegetation was restricted in the arid Intermountain West, but was nonetheless diverse. It 
was characterized by a mosaic of plant communities occurring at irregular intervals along 
streams and dominated singularly or in some combination by marshes, side channels, grass-forb 
associations, shrub thickets, and mature forests with tall deciduous trees. Common shrubs and 
trees in riparian zones included several species of willows, red-osier dogwood, alder, Wood's 
rose, snowberry, currant, black cottonwood, water birch, aspen, and peachleaf willow. 
Herbaceous understories were very diverse, but typically included several species of sedges 
along with many dicot species. Marsh habitats contained tule, cattail, burreed, wapato, water 
plantain, many species of submersed macrophytes (including sago, coontail, and bladderwort), 
yellow water lily, and water cress. Lower elevation wet meadows contained much of the 
vegetation found in their montane counterparts; including sedges, smartweeds, spike rushes, 
camas, and wild onion. Floodplain grasslands were dominated by Great Basin wild rye, 
greasewood, and dogbane.  

Riparian areas have been extensively impacted within the Columbia Plateau such that 
undisturbed riparian systems are rare (Knutson and Naef 1997). In the Yakima Subbasin, altered 
flow regimes along with other effects discussed below have lead to severe reductions in alluvial 
floodplains, channel simplification and impared ecosystem function (Ring and Watson 1999). 
Losses in lower elevations include large areas once dominated by cottonwoods that contributed 
considerable structure to riparian habitats. In higher elevations, stream degradation occurred with 
the trapping of beaver in the early 1800s, which began the gradual unraveling of stream function 
that was greatly accelerated with the introduction of livestock grazing. Woody vegetation has 
been extensively suppressed by grazing in some areas, many of which continue to be grazed. 
Herbaceous vegetation has also been highly altered with the introduction of Kentucky bluegrass 
that has spread to many riparian areas, forming a sod at the exclusion of other herbaceous 
species. The implications of riparian area degradation and alteration are wide ranging for bird 
populations, which utilize these habitats for nesting, foraging and resting. Secondary effects that 
have affected insect fauna have reduced or altered potential foods for birds as well. 

Historic wetland acreage in the Yakima Subbasin is difficult to measure. The IBIS riparian 
habitat data are incomplete; therefore riparian floodplain habitats are not well represented on 
IBIS maps. These sources point to extensive riparian wetland complexes in the Kittitas Valley 
and Lower Yakima Basin between Union Gap and Prosser. Using hydrologic and landscape 
information, Eitemiller et al. (2000) estimated the extent of Holocene floodplain acreage in 
several mainstem and tributary Yakima River reaches; the Easton – 2,679 ha, Cle Elum - 1,750 
ha, Kittitas – 5,420 ha, Selah – 1,182 ha, Naches – 3,310 ha, Union Gap – 2,325 ha, and Upper 
Wapato – 24,854 ha. This analysis showed that the Wapato floodplain was by far the most 
extensive. This is also illustrated by a map of the Wapato alluvial reach developed in 1909 
(during irrigation development) by the Indian Irrigation Service (Figure 2-27). (The tributary 
entering from the left is Toppenish Creek.) Tributaries with extensive historic riparian wetland 
habitats included the Teanaway and Naches Rivers, Ahtanum, Toppenish and Satus Creeks. 
Localized riparian wetland information, including historic and current hydrographs, is provided 
in more detail in the Assessment Unit descriptions provided in the fisheries assessment of this 
chapter. 
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Figure 2-27. Wapato alluvial reach in 1909 (Indian Irrigation Service:USBR Yakima Project) 

 
4.7.2 Current 
Quigley and Arbelbide (1997) concluded that the cottonwood-willow cover type covers 
significantly less in area now than before 1900 in the Inland Pacific Northwest. The authors 
concluded that although riparian shrub land occupied only 2 percent of the landscape, they 
estimated it to have declined to 0.5 percent of the landscape.  

Approximately 40 percent of riparian shrublands occurred above 3,280 ft. in elevation pre-1900; 
now nearly 80 percent is found above that elevation. In the Yakima Subbasin, Braatne and 
Jamieson (2001) documented declines in cottonwood recruitment related to alterations in the 
natural flow regimes. They conclude that prescribed flow regimes, such as those used in Alberta 
and Nevada (Mahoney and Rood 1998), could be very cost-effective mechanisms for addressing 
the needs of cottonwood recruitment in the Yakima Subbasin.  

Riparian and wetland conditions in the Yakima Subbasin range from severely degraded to high 
quality depending on the level of impact by activities such as hydrologic alteration, land use 
conversion, agricultural practices, and grazing. Levee and urban development projects have 
constricted floodplains throughout the subbasin and reduced riparian wetland habitats. Natural 
stream side-channels and distributaries have been converted to canals and drains. Timing of flow 
in these channels has been highly altered, causing loss of natural function. Hydrologic alteration 
has caused loss of native vegetation and replacement by non-native species. The long history of 
intensive year-around livestock grazing results in extensive damage to many riparian plant 
communities throughout the shrub steppe and valley portions of the subbasin. Riparian habitats 
are degraded along Toppenish and Satus Creeks because of levee development, channelization 
and excessive livestock grazing. Lacking vegetation to slow water run-off and to reduce stream 
velocity, Roza Creek’s stream channel has incised as much as 20 feet in places. Irrigation canals, 
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drains, and rights-of-way act as conduits delivering noxious weeds such as purple loosestrife to 
riparian wetland habitats. 

Within the past 100 years, a large amount of Yakima Subbasin riparian wetland habitat has been 
altered, degraded, or destroyed (Figure 2-3). As in other areas of the Columbia Basin, impacts 
have been greatest at low elevations and in valleys where reservoir development, agricultural 
conversion, levee and road development, altered stream channel morphology, and water 
withdrawal have played significant roles in changing the character of streams and associated 
riparian areas. Eitemiller et al. (2000) and Braatne and Jamieson (2001) estimated floodplain 
losses of 77 percent in the Cle Elum Reach, 82 percent in the Union Gap Reach, and 95 percent 
in the Upper Wapato Reach. Hauer et al. (2002) described hydrologic processes, floodplain 
complexity and ecological interactions related to riparian wetland abundance and health in the 
Yakima Subbasin. They recognized significant potentials for riparian wetland restoration in all 
reaches of the Yakima Subbasin. They identified the Wapato and Union Gap reaches, 
respectively, as being the most complex and physically intact, and as being the most restorable.  

Stresses 
Natural systems evolve and become adapted to a particular rate of natural disturbances over long 
periods. Land uses alter stream channel processes and disturbance regimes that affect aquatic and 
riparian habitat (Montgomery and Buffington 1993). Anthropogenic-induced disturbances are 
often of greater magnitude and/or frequency compared to natural disturbances. These higher 
rates may reduce the ability of riparian and stream systems and the fish and wildlife populations 
to sustain themselves at the same productive level as in areas with natural rates of disturbance. 

Other characteristics also make riparian wetland habitats vulnerable to degradation by human-
induced disturbances. Their small size, topographic location, and linear shape make them prone 
to disturbances when adjacent uplands are altered. The unique microclimate of riparian and 
associated aquatic areas supports some vegetation, fish, and wildlife that have relatively narrow 
environmental tolerances. This microclimate is easily affected by vegetation removal within or 
adjacent to the riparian area, thereby changing the habitat suitability for sensitive species 
(Thomas et al. 1979, O’Connell et al. 1993). 

Factors affecting riparian wetlands in the Yakima Subbasin are summarized in the paragraphs 
below and in Table 2-7 at the end of the stresses section. Riparian wetland habitat conditions 
throughout the subbasin have been influenced by one or all of these factors in different ways 
depending on their location. Restoration plans for these habitats must take in to consideration the 
location of the habitats, the historic conditions under which they operated, the alterations which 
have occurred to impact their function, and the possibilities which currently exist to adequately 
address the stresses in a cost-effective manner. Many of the stress mechanisms outlined below 
were adapted from those identified by Hauer et al. (2002) in their long-term ecological and 
geomorphic studies relating to normative flow conditions in the Yakima Subbasin. 

Alteration of the Hydrograph 

The development of irrigated agriculture in the Yakima Subbasin has altered the river’s 
hydrograph in fundamental and profound ways. A discussion of this alteration is given in general 
in Chapter 1 and locally in the Assessment Unit portions of the fisheries section of this 
assessment. Reservoir development and water release for irrigation has increased river flow 
during portions of the year and decreased river flow during other portions of the year. Flow 
alterations impact the time and duration of flooding. Irrigation diversions have greatly reduced 
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the flows in the lower portion of the subbasin. Agricultural drains have altered the hyporheic 
flows in the waterways adjacent to irrigation districts. These factors must be addressed first and 
foremost for successful riparian wetland restoration to occur in a meaningful way throughout the 
Yakima Subbasin. Restoration priority should be given to those areas that have experienced 
fewer impacts due to hydrologic alteration or to areas within which normative hydrologic 
conditions can be mimicked through management. 

Exclusion of River from Floodplain 

Agricultural development has altered the hydrograph of the subbasin such that flood events have 
been greatly reduced. Road and levee development has further restricted the floodplain in many 
areas. Land conversion from riparian wetland habitat to agricultural, residential, gravel mining, 
or recreational uses has also occurred behind the levees and roads. Riparian wetland restoration 
must take in to consideration the effects of restoration on lands that have been converted away 
from flooded habitats. Landscapes behind levees that have been physically altered by leveling or 
residential development may be much more difficult to restore than landscapes that have not 
been altered. Restoration priority should be given to protecting those areas that have not 
experienced floodplain exclusion and to areas within which floodplain reconnection is 
economically and culturally possible. 

Alteration of Sediment Dynamics 

Riparian wetland habitats are spatially and temporally dynamic. Floodplain processes creating 
and altering these habitats are largely dependent on cut and fill alluviation. The activities 
creating the altered hydrograph, the floodplain restrictions, the irrigation dams across waterways, 
the agricultural drainage of sediment-laden water into the waterways, the loss of green 
vegetation, and the reduction in woody debris have disrupted the sediment processes necessary 
for healthy riparian wetland conditions. Certain watersheds are experiencing increased 
sedimentation, filling riparian wetland habitats. Other areas, such as those below irrigation dams, 
are experiencing a reduction in sediment, causing channel incision and lowered groundwater 
levels. Management actions often can correct alterations in sediment dynamics in localized areas. 
Priority should be given to projects that include the restoration of sediment processes.  

Loss Or Alteration Of Riparian Wetland Vegetation 

Vegetation loss and alteration is caused by multiple factors. All of the impacts listed above result 
in loss and alteration of riparian wetland vegetation communities. In areas unaffected or 
receiving little alteration by the factors listed above, vegetation alteration can also occur through 
heavy grazing or clearing. In areas that have experienced little hydrologic and landscape 
alteration, vegetation restoration may be as simple as reducing the grazing or vegetation removal 
practices. In situations where the hydrology or landscape has been altered in a significant 
manner, these impacts must be addressed if vegetation restoration is to be successful. Many 
riparian wetland vegetation reintroduction projects fail because the hydrologic impacts have not 
adequately been addressed. Priority should be given to projects that adequately address the 
reasons for vegetation loss or alteration. 

Reduction In Large Woody Debris 

Healthy riparian wetland habitats create large amounts of dead woody materials. Cottonwood 
gallery forests are famous for their ability to provide standing and downed snags. The processes 
mentioned above interact with this dead woody material to supply nesting and feeding 



Chapter 2-116 

opportunities for many fish and wildlife species. This material is responsible, as well, for 
influencing the floodplain dynamics, especially cut and fill alluviation, necessary for riparian 
wetland and cottonwood forest health. As cottonwood stands age, the large dead material 
produced will collect sediment, block side channels, and force the establishment of new 
channels. The new channels will create exposed gravel and sediment conditions upon which new 
cottonwood trees will become established. The result is a diverse mosaic of cottonwood stands of 
different ages within a floodplain area. Restoration of large woody debris, then, is dependent on 
the restoration of healthy cottonwood stands. This activity requires floodplain areas large enough 
to provide space for cottonwood stands of various ages. Restoration areas too small may 
experience declines in the health of the cottonwood forests as they age and are not replaced with 
new stands. Restoration priority should be given to projects large enough to provide sufficient 
floodplain conditions conducive to the continued development of healthy cottonwood forests. 

Reduction Of Beaver Activity 

Beaver were central to the maintenance of healthy riparian wetland habitats. Their abundant 
activity created flooded conditions throughout the subbasin. A testimony to their abundance is 
reflected in the fact that the Pacific Northwest was revered for its fur trade. Extensive trapping is 
routinely listed as a major factor in their decline. Healthy beaver populations, however, are 
returning to many restoration areas in the lower portions of Yakima Subbasin. As restoration 
projects move up the watersheds, there is a possibilty that beaver populations will move 
upstream with them. Beaver damage complaints often will increase in areas adjacent to 
restoration projects. Restoration managers must be prepared to address these affects if projects 
are to succeed in the long term. Priority should be given to projects that address the factors 
necessary to support healthy populations of beavers and to address the unintended impacts to 
adjacent lands. 

Increase In Exotic Vegetation 

The Yakima Subbasin is in no means an isolated area. Global markets and economies cause 
human interactions unheard of a century ago. Because of this, the introduction of vegetation from 
exotic locals increases every year. Habitat conversion in the intensively developed irrigated 
agricultural portions of the subbasin compounds the effects of these introductions. Weed 
management is becoming an increasingly important component of riparian wetland restoration 
and management. A list of weed species occurring in the riparian wetland habitats of the Yakima 
Subbasin is included in Table 2-6. To combat these invasive species, techniques must be used 
that fit the situation within which they are arising. A comprehensive, integrated approach to pest 
management involves many tools. An important tool is in the restoration of conditions as close as 
possible to those that existed historically. The re-creation of native conditions conducive to the 
needs of the native plants which evolved in these conditions will often allow the best defense 
against infestation by exotic vegetation. Intensive weed control, however, may be necessary to 
reestablish these native communities in the first place. Many times, the removal of grazing on a 
heavily disturbed area will result in large weed infestations. Weed issues are much more 
important in the lower portions of the subbasin, but are increasing in the upper basin as well. 
Restoration projects must include plans to address weed infestations. Priority should be given to 
projects that include credible, integrated plans to address exotic vegetation issues. 
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Table 2-6. Riparian weeds in the Yakima Subbasin and their origin (adapted from Callihan and 
Miller 1994)  

Common Name Scientific Name Origin 
Field bindweed Convolvulus arvensis Eurasia 
Hoary cress Cardaria draba Europe 
Meadow hawkweed Hieracium caespitosum Europe 
Orange hawkweed Hieracium aurantiacum Europe 
Poison hemlock  Conium maculatum Europe 
Johnsongrass Sorghum halepense Mediterranean 
Diffuse knapweed Centaurea diffusa Eurasia 
Russian knapweed Acroptilon repens Southern Russia and Asia 
Spotted knapweed Centaurea bibersteinii Europe  
Purple loosestrife  Lythrum salicaria Europe  
Puncturevine Tribulus terrestris Europe 
Tansy ragwort Senecio jacobaea Eurasia 
Rush skeletonweed  Chondrilla juncea Eurasia 
Yellow star thistle  Centaurea solstitialis Mediterranean and Asia 
Canadian thistle Cirsium arvense Eurasia 
Musk thistle Carduus nutans Eurasia 

Scotch thistle Onopordum acanthium Europe  
Dalmatian toadflax Linaria dalmatica Mediterranean 
Yellow toadflax Linaria vulgaris Europe 
Yellow Iris Iris pseudacorus Europe 
Parrotfeather Myriophyllum aquaticum South America 
Japanese Knotweed Polygonum cuspidatum Asia 
Perennial pepperweed Lepidium latifolium Europe 
Meadow Knapweed Centaurea pratensis Europe 
White Water Lily Mymphaea tuberosa Eastern United States 
Phragmites Phragmites australis Florida (United States) 
Common St. Johnswort Hypericum perforatum Europe 
Houndstongue Cynoglossum officianale Europe 
Eurasian watermilfoil Myriophyllum spicatum Europe and Asia 

Human Disturbance 

As the Yakima Subbasin becomes increasingly populated, human disturbance issues will also 
increase (see Figure 1-4). Fish and wildlife populations need habitats relatively free of human 
activity. The best habitat will not provide the needs of wildlife if the level of human disturbance 
is high. Restoration areas must balance the needs of the fish and wildlife with the needs of the 
local communities. Restoration projects away from large population centers will require less 
effort to minimize human disturbance than projects near or adjacent to urban areas. Priority 
should be given to projects adequately addressing human disturbance issues. 

Reduction In Anadromous Fish Populations 

Many native wildlife species and habitats in the Yakima Subbasin were dependent on the 
constant energy sources brought up from the ocean by the large anadromous fish runs. The loss 
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of these fish runs caused a large reduction in energy entering the system, altering wildlife 
population dynamics. This resulted in less vegetation, lower invertebrate numbers, and thus 
reduced numbers of wildlife dependent on eating salmon. Priority should be given to riparian 
wetland restoration activities that emphasize anadromous fish as well as wildlife benefits which 
promote an increase in the inter-specific interactions.  
Table 2-7. Summary of potential effects of various land uses on riparian wetland habitat 
elements needed by fish and wildlife (Knutson and Naef 1997) 

Land Use Potential Changes in 
Riparian Elements 

Needed by Fish and 
Wildlife 

Forest 
Practices Agriculture Unmanaged 

Grazing 
Urban-
ization Dams Recreat

ion Roads

Riparian Habitat 

Altered microclimate X X X X  X X 

Reduction of large woody 
debris X X X X X X X 

Habitat 
loss/fragmentation X X X X X X X 

Removal of riparian 
vegetation X X X X X X X 

Reduction of vegetation 
regeneration X X X X X X X 

Soil compaction/ 
deformation X X X X  X X 

Loss of habitat 
connectivity X X X X  X X 

Reduction of structural 
and functional diversity X X X X  X X 

Stream Banks and Channel 

Stream channel scouring X X X X  X X 

Increased stream bank 
erosion X X X X X X X 

Stream channel changes 
(e.g., width and depth) X X X X X X X 

Stream channelization 
(straightening) X X  X    

Loss of fish passage X X X X X  X 

Loss of large woody 
debris X X X X X X X 

Reduction of structural 
and functional diversity X X X X X  X 

Hydrology and Water Quality 
Changes in basin 
hydrology X X  X X  X 

Reduced water velocity X X X X X   

Increased surface water 
flows X X X X  X X 
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Land Use Potential Changes in 
Riparian Elements 

Needed by Fish and 
Wildlife 

Forest 
Practices Agriculture Unmanaged 

Grazing 
Urban-
ization Dams Recreat

ion Roads

Reduction of water 
storage capacity X X X X   X 

Water withdrawal  X  X X X  

Increased sedimentation X X X X X X X 

Increased stream 
temperatures X X X X X X X 

Water contamination X X X X  X X 

 

4.8 Focal Species of Riparian Wetland Habitat 
4.8.1 Yellow Warbler (Dendroica petechia) 

Introduction 
The yellow warbler is a common species strongly associated with riparian and wet deciduous 
habitats throughout its North American range. In Washington, it is found in many areas, 
generally at lower elevations. It occurs along most riverine systems, including the Yakima and 
Naches Rivers, where appropriate riparian habitats remain. The yellow warbler is a good 
indicator of functional subcanopy/shrub habitats in riparian areas. 

Life History  
Diet 

Yellow warblers capture and consume a variety of insect and arthropod species. They consume 
insects and occasionally wild berries (Lowther et al. 1999). Food is obtained by gleaning from 
subcanopy vegetation; the species also sallies and hovers to a much lesser extent (Lowther et al. 
1999) capturing a variety of flying insects. 

Reproduction 

Although little is known about yellow warbler breeding behavior in Washington, substantial 
information is available from other parts of its range. Pair formation and nest construction may 
begin within a few days of arrival at the breeding site (Lowther et al. 1999). The reproductive 
process begins with a fairly elaborate courtship performed by the male who may sing up to 3,240 
songs in a day to attract a mate. The female does nest construction, incubation and most feeding 
of the young, while the male contributes more as the young develop.  

Nesting 

In most cases only one clutch of eggs is laid; renesting may occur following nest failure or nest 
parasitism by brown-headed cowbirds (Lowther et al. 1999). The typical clutch size ranges 
between 4 and 5 eggs in most research studies of the species (Lowther et al. 1999). Egg dates 
have been reported from British Columbia, and range between 10 May and 16 August; the peak 
period of activity there was between 7 and 23 June (Campbell et al. 2001). The incubation period 
lasts about 11 days and young birds fledge 8-10 days after hatching (Lowther et al. 1999). Young 
of the year may associate with the parents for up to 3 weeks following fledging (Lowther et al. 
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1999). Results of research on breeding activities indicate variable rates of hatching and fledging. 
Two studies cited by Lowther et al. (1999) had hatching rates of 56 percent and 67 percent. Of 
the eggs that hatched, 62 percent and 81 percent fledged; this represented 35 percent and 54 
percent, respectively, of all eggs laid. Two other studies found that 42 percent and 72 percent of 
nests fledged at least one young (Lowther et al. 1999); the latter study was from British 
Columbia (Campbell et al. 2001). 

Migration 

The yellow warbler is a long-distance neotropical migrant. Spring migrants begin to arrive in the 
region in April. Early dates of 2 April and 10 April have been reported from Oregon and British 
Columbia, respectively (Gilligan et al. 1994, Campbell et al. 2001). Average arrival dates are 
somewhat later, the average for south-central British Columbia being 11 May (Campbell et al. 
2001). The peak of spring migration in the region is in late May (Gilligan et al. 1994). Southward 
migration begins in late July, and peaks in late August to early September; very few migrants 
remain in the region in October (Lowther et al. 1999). In Yakima County, earliest arrival dates 
are in late April with most breeders present by mid- to late-May; by late July/early August 
numbers begin to decline and by early September most yellow warblers have migrated out of the 
County (Stepniewski 1999). 

Mortality 

Little has been published on annual survival rates. Roberts (1971) estimated annual survival rates 
of adults at 0.526 ±0.077 SE, although Lowther et al. (1999) felt this value underestimated 
survival because it did not account for dispersal. The oldest yellow warbler on record lived to be 
nearly 9 years old (Klimkiewicz et al. 1983).  

Yellow warblers have developed effective responses to nest parasitism by the brown-headed 
cowbird (Molothrus ater). The brown-headed cowbird is an obligate nest brood parasite that does 
not build a nest and instead lays eggs in the nests of other species. When cowbird eggs are 
recognized in the nest the yellow warbler female will often build a new nest directly on top of the 
original. In some cases, particularly early in the incubation phase, the female yellow warbler will 
bury the cowbird egg within the nest. Some nests are completely abandoned after a cowbird egg 
is laid (Lowther et al. 1999). Up to 40 percent of yellow warbler nests in some studies have been 
parasitized (Lowther et al. 1999). 

Habitat Requirements  
General 

The yellow warbler is a riparian obligate species most strongly associated with wetland habitats 
and deciduous tree cover. Yellow warbler abundance is positively associated with deciduous tree 
basal area, and bare ground; abundance is negatively associated with mean canopy cover, and 
cover of Douglas-fir, Oregon grape, mosses, swordfern, blackberry, hazel, and oceanspray 
(Rolph 1998). 

PIF have established biological objectives for this species in the lowlands of eastern Oregon and 
eastern Washington. These include providing habitats that meet the following definition: >70 
percent cover in shrub layer (<3 m) and subcanopy layer (>3 m and below the canopy foliage) 
with subcanopy layer contributing >40 percent of the total; shrub layer cover 30-60 percent 
(includes shrubs and small saplings); and a shrub layer height >2 m. At the landscape level, the 
biological objectives for habitat included high degree of deciduous riparian heterogeneity within 
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or among wetland, shrub, and woodland patches; and a low percentage of agricultural land use 
(Altman and Holmes 2000).  

Nesting 

Radke (1984) found that nesting yellow warblers occurred more in isolated patches or small 
areas of willows adjacent to open habitats or large, dense thickets (i.e., scattered cover) rather 
than in the dense thickets themselves. At Malheur National Wildlife Refuge, in the northern 
Great Basin, nest success was 44 percent (n = 27), however, cowbird eggs and young were 
removed; cowbird parasitism was 33 percent (n = 9) (Radke 1984). 

Breeding 

Breeding yellow warblers are closely associated with riparian trees, specifically willows, alders, 
or cottonwoods. They are most abundant in riparian areas in the lowlands of eastern Washington, 
but also occur in west-side riparian zones, in the lowlands of the western Olympic Peninsula, 
where high rainfall limits hardwood riparian habitat. Yellow warblers are less common (Sharpe 
1993). There are no BBA records at the probable or confirmed level from subalpine habitats in 
the Cascades, but Sharpe (1993) reports them nesting at 4000 feet in the Olympics. Numbers 
decline in the center of the Columbia Basin, but this species can be found commonly along most 
rivers and creeks at the margins of the Basin. A local breeding population exists in the Potholes 
area. Stepniewski (1999) described them as a fairly common summer resident of riparian 
woodlands in Yakima County. He also mentioned that yellow warblers have likely suffered 
along the Yakima River lowlands due to cowbird parasitism. Habitat loss and fragmentation and 
the extensive cattle operations within the Lower Yakima River Valley have contributed to high 
brown-headed cowbird densities. 

Non-breeding 

Fall migration is somewhat inconspicuous for the yellow warbler. It most probably begins to 
migrate the first of August and is generally finished by the end of September. The yellow 
warbler winters south to the Bahamas, northern Mexico, south to Peru, Bolivia and the Brazilian 
Amazon. 

Status and Abundance Trends 
Status 

Yellow warblers are demonstrably secure globally. Within the state of Washington, yellow 
warblers are apparently secure and are not of conservation concern (Altman 1999). 

Trends 

Yellow warbler is one of the more common warblers in North America (Lowther et al. 1999). 
Information from BBS indicates that the population is stable in most areas. Some subspecies, 
particularly in southwestern North America, have been impacted by degradation or destruction of 
riparian habitats (Lowther et al. 1999). Because the BBS dates back only about 30 years, 
population declines in Washington resulting from habitat loss dating prior to the survey would 
not be accounted for by that effort (Figure 2-28). 
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Figure 2-28. BBS data for Washington show a significant population decline of 2.9 percent per year 
(p < 0.10 ) from 1966 to 1991 (Peterjohn 1991) 
 

Factors Affecting Yellow Warbler Population Status 

Habitat losses have been largely due to hydrological diversions and control of natural flooding 
regimes (e.g., dams) resulting in reduction of overall area of riparian habitat, conversion of 
riparian habitats, inundation from impoundments, cutting and spraying for ease of access to 
water courses, gravel mining, etc. Habitat degradation has been caused by: loss of vertical 
stratification in riparian vegetation, lack of recruitment of young cottonwoods, ash, willows, and 
other subcanopy species; stream bank stabilization (e.g., riprap) which narrows stream channel, 
reduces the flood zone, and reduces extent of riparian vegetation; invasion of exotic species such 
as reed canary grass and blackberry; overgrazing which can reduce understory cover; reductions 
in riparian corridor widths which may decrease suitability of the habitat and may increase 
encroachment of nest predators and nest parasites to the interior of the stand. Hostile landscapes, 
particularly those in proximity to agricultural and residential areas, may have high density of 
brown-headed cowbirds and domestic predators (e.g., cats), and be subject to high levels of 
human disturbance. Recreational disturbances, especially during nesting season, and particularly 
in high-use recreation areas may be a significant factor in population declines. Pesticide and 
herbicide use as part of agricultural practices may reduce insect food base or nesting substrate. 

Population and Distribution 
Historic Population 

No historic data could be found for this species. 
Current Population 

No current data could be found for this species. 
Historic Distribution 

Jewett et al. (1953) described the distribution of the yellow warbler as a common migrant and 
summer resident from April 30 to September 20 in the deciduous growth of Upper Sonoran and 
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Transition Zones in eastern Washington. Jewett et al. (1953) also note that the yellow warbler 
was common in the willows and alders along the streams of southeastern Washington and occurs 
also in brushy thickets. They state that its breeding range follows the deciduous timber into the 
mountains, where it probably nests in suitable habitat to 3,500 or perhaps even to 4,000 feet.  

Current 

The yellow warbler breeds across much of the North American continent, from Alaska to 
Newfoundland, south to western South Carolina and northern Georgia, and west through parts of 
the southwest to the Pacific coast (AOU 1998). Browning (1994) recognized 43 subspecies; two 
of these occur in Washington. This species is a long-distance migrant and has a winter range 
extending from western Mexico south to the Amazon lowlands in Brazil (AOU 1998). Neither 
the breeding nor winter ranges appear to have changed (Lowther et al. 1999). 

The yellow warbler is a common breeder in riparian habitats with hardwood trees throughout the 
state at lower elevations. It is a locally common breeder along rivers and creeks in the Columbia 
Basin, where it is declining in some areas. Core zones of distribution in Washington are the 
forested zones below the subalpine fir and mountain hemlock zones, plus steppe zones other than 
the central arid steppe and canyon grassland zones, which are peripheral. Figure 2-29 shows the 
distribution of the yellow warbler in Washington (Smith et al. 1997) and Figure 2-30 shows 
predicted habitat for yellow warblers in the Yakima River Subbasin. 
 

Figure 2-29. Breeding bird atlas data (1987-1995) and species distribution for yellow warbler (Smith 
et al. 1997) 
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Figure 2-30. Yellow warbler predicted current habitat within the Yakima Subbasin 
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Breeding 

The yellow warbler breeds across much of the North American continent, from Alaska to 
Newfoundland, south to western South Carolina and northern Georgia, and west through parts of 
the southwest to the Pacific coast (AOU 1998) (Figure 2-31). 

 

 
Figure 2-31. Yellow warbler breeding season abundance (from BBS data) (Sauer et al. 2003) 

Non-Breeding 

This data is not readily available; however, the yellow warbler is a long-range neotropical 
migrant. Its winter range is from Northern Mexico south to Northern Peru. 

Out-of-Subbasin Effects and Assumptions and Assumptions 
No data could be found on the migration and wintering grounds of the yellow warbler. It is a 
long-distance migrant and as a result faces a complex set of potential effects during its annual 
cycle. Habitat loss or conversions is likely happening along its entire migration route (H. 
Ferguson, WDFW, pers. comm. 2003). Riparian management requires the protection of riparian 
shrubs and understory and the elimination of noxious weeds. Migration routes, corridors and 
wintering grounds need to be identified and protected just as its breeding areas. In addition to 
loss of habitat, the yellow warbler, like many wetland or riparian associated birds, faces 
increased pesticide use in the metropolitan areas, especially with the outbreak of mosquito born 
viruses like West Nile Virus. 

4.8.2 Mallard (Anas platyrhynchos) 
Introduction 

The mallard is one of the most important game birds in North America. It is the most abundant 
duck species in the Pacific Northwest. The Yakima Subbasin contains some of the most 
productive mallard habitat in eastern Washington. Though the mallard is widespread, its habitat 
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requirements are specific enough to warrant its inclusion as a focal species in the Yakima 
Subbasin4.  

Life History  
Diet 

Mallard dietary requirements vary according to season and age of the individual. Ducklings feed 
nearly exclusively on aquatic invertebrates for the first weeks after hatching. Aquatic vegetation 
becomes increasingly more important in their diet up until fledging. Adult mallards eat mostly 
vegetative matter. Aquatic invertebrates become important during molting periods and in 
preparation for nesting and egg laying. Winter foods often consist of agricultural waste grains 
and moist soil plant seeds.  

Reproduction 

Mate selection usually begins in late winter, and may proceed throughout the spring. Because 
unpaired males will commonly attempt to copulate with paired females, paired drakes will 
defend a small territory in a wetland near the location they have chosen for their nest. The male 
will remain with the female well into incubation, but rarely remains once the eggs hatch. When 
the drake eventually abandons the female, he will usually migrate to a large wetland area to enter 
his summer flightless molt period. These drake molting areas occur mostly outside of the 
Yakima Basin. 

Nesting 

Nest initiation in the Yakima Basin begins as early as the last week of February and may 
continue through August. The peak period of nest initiation is usually April, but may be earlier or 
later depending on spring weather conditions. Nests contain 8-10 olive-green eggs (Ransom 
1981). The nest is a soft hollow built in grass or shrubs, not always near water. In the case of nest 
depredation, a hen will re-nest several times, if necessary. Hatching begins the first week of 
April, but peaks in May or early June. In certain irrigated agricultural valleys of the Yakima 
Basin, nesting may occur as far as five miles from brood rearing habitat. In these situations the 
hen will use the canal/drain systems to lead the broods to the appropriate rearing wetlands where 
they will remain until fledging. Fledging occurs from early June until late September. When the 
young are near the age of fledging, the hen will leave them to begin her summer flightless molt. 
These molts take place in similar habitats as those where brood rearing occurred. 

Migration 

The Yakima Basin contains breeding, migration and wintering habitats for mallard populations. 
Mallards migrating from northern breeding grounds (Alaska, British Columbia and western 
Alberta) may begin as early as August. Peak migration from the north usually occurs after mid-
November. Peak wintering numbers in the Yakima Basin occur from December through 
February. Winter severity, the availability of winter food, and ice conditions influence the 
amount and timing of migrating mallard numbers in the Yakima Basin. Adult drakes breeding in 
the Basin will migrate to molting areas beginning in early spring and continuing until mid-
summer. These molting areas occur mostly out of the subbasin to the east and south. Fledged 
                                                 
4 Much of the Yakima Subbasin-specific information contained in this section is based on unpublished breeding, 
migration, wintering, and banding data compiled and collected by YN Wildlife Biologists since 1990 (Hames 2004).  
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young will migrate soon after they fledge, from July through September. Banding data has 
shown that these young birds will commonly migrate in the summer throughout eastern 
Washington and Oregon. Fall migration of “local” (breeding adults or fledged young) continues 
from late summer throughout the fall and winter depending on weather conditions. A large 
amount of the local mallards migrate to areas within eastern Washington, eastern Oregon, and 
the central and southern basins of California. Summer banding activities, however, have detected 
individuals migrating as far away as Kentucky. A large segment of these “local” mallards also 
remain in the Yakima Basin throughout the year. 

Mortality  

Nest depredation is an important source of mortality for mallards. Nest success rates in North 
Dakota are often measured to be less than 15 percent. In the lower Yakima valley, however, nest 
success rates have been documented to be much higher than in other parts of North America. 
Larsen (1998) measured mallard nest success rates between 30 and 60 percent. Similar mallard 
nest success rates have been independently documented by Yakama Nation and Toppenish NWR 
staff (T. Hames, YN pers. comm., 2004; H. Browers, USFWS, pers. comm., 2004). Nest 
predators include magpies, American crows, hawks, coyotes, skunks, raccoons, badgers, 
California ground squirrels, mink, feral cats, and feral dogs.  

Mortality of pre-fledged young is another important source of annual mortality. Larsen (1999) 
showed brood survival rates of 75 percent in riparian wetlands, 50 percent in irrigation canals 
and drains, and 23 percent in flooded pastures. Predators include those listed above and otters. 
There is no evidence that predation is an important component of adult mortality in the Yakima 
Basin.  

Mallard disease epizootics have been not been documented in the Yakima Basin.  
Harvest 

Hunting seems to be the largest factor affecting mallard mortality in the Yakima Basin. Mallard 
harvest numbers in Yakima County are the second largest of any county in the state (WDFW 
2003). This holds true even though basin wintering numbers have declined substantially since the 
late 1970’s (Fig 2-32). Banding studies have been conducted each summer in the lower Yakima 
valley since 1990. Hunting mortality rates of Yakima Basin summer banded mallards has been 
estimated from 6 percent to slightly over 10 percent, depending on season length and daily bag 
limit. Approximately 50 percent of this mortality occurs within the Yakima Basin. Nearly all of 
the rest of the harvest occurs in other areas of eastern Washington, eastern Oregon, and the 
central and southern basins of California. 

Habitat Requirements 
Nesting 

Mallard nest placement occurs on the ground in grass, forb or shrub cover. Because nesting 
occurs early in the spring, mallards must rely on residual vegetation much more than new 
growth. The structure of the vegetation is more important than the vegetative species providing 
the cover. Adequate nesting habitat consists of vegetation that will cover the nest on all sides and 
over the top. Ideal cover provides Robel pole measurements of 3-4 dm on at least three sides. 
Large nesting fields (>20 acres) afford more protection against predators than do thin strips or 
isolated small parcels of vegetation. Nesting habitats should be adjacent or within 1/4 mile of 
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water. In the irrigated valleys of the Yakima Basin, canal and drain watercourses provide safe 
transport of broods to rearing habitat.  

High quality rearing habitat consists of emergent wetlands with a ratio of 40:60 – 60:40 of open 
water to emergent vegetation (Rassmussen and Wright 1990). The wetlands must have healthy 
beds of submersed vegetation. The submersed vegetation hosts populations of aquatic 
invertebrates upon which the duckling feed. As the young birds grow, they consume more and 
more vegetative matter. Predator avoidance is achieved by young ducklings through hiding in 
emergent cover or diving under water. Larsen (1998) found that duckling survival was much 
greater in wetlands that contained adequate depth for diving predator avoidance. These wetlands 
occurred more frequently in riparian areas associated with creek and river floodplains. 
Inadequate brood wetlands occurred in shallowly flooded pasturelands even when emergent 
cover was deemed adequate.  

Breeding 

Mallard breeding habitat consists of wetlands similar to those used in brood rearing. Large 
wetlands and flooded riparian areas are also important for mallard pairing activities. When the 
pairing is established between a male and female mallard, the male will defend the wetland 
territory within which the two are spending their time feeding and loafing. They will then seek 
out an appropriate nesting location together. The drake will remain with the hen well into the 
nesting period, awaiting the hen at on the nearby wetland where pairing occurred. Pairing and 
brood rearing areas ideally should be in close proximity to adequate nesting cover. If not, they 
should be linked by a canal or drain system. 

Non-Breeding 

Non-breeding habitats consist of wetland or riverine areas used for loafing and feeding. These 
areas should be relatively free of human disturbance. Preferred areas also contain structure such 
as trees, logs, mud or gravel bars. These areas are used for loafing, preening, sleeping or sunning.  

Foraging 

Requirements change seasonally as is discussed in the diet requirements section above. Emergent 
wetland and riverine areas are used year round for access to aquatic vegetation and invertebrates. 
During winter months access to waste grain is important. These are obtained by feeding in corn, 
wheat or barley crop fields post-harvest. Mallards will fly 5- 30 miles from loafing areas to reach 
fields with adequate waste grain during the colder months of the year. Feeding occurs mostly 
crepuscularly, but may occur diurnally or nocturnally depending on weather and disturbance 
conditions. Cattle feed lots and waste treatment plants also provide winter feeding opportunities. 

Cover 

Cover needs are discussed in the nesting habitat requirements section. 

Status and Abundance Trends 
Historic 

Mallard breeding, migration and wintering population numbers are unknown. Clues to the 
mallard’s abundance in the Yakima Basin come from Yakama legends’ references to mallards 
assisting in bringing warm weather patterns after extreme cold spells. Flood flows associated 
with precipitation events historically occurred from late October through March each year. These 
events in the lower elevation valleys provided large protected wintering habitats for migrating 
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mallards and other waterfowl. Migrating mallards would enter the subbasin as wetlands froze in 
the north. This typically occurs in mid-November. Migration would continue out of or into the 
subbasin as the wetland areas would freeze and thaw. 

Breeding abundance can be inferred by the large amounts of riparian, wetland, and floodplain 
grassland habitats shown to exist pre-development. Most pre-irrigation mallard production 
probably occurred in the broad, flat landscapes of the Kittitas and Yakima valleys. These areas 
contained multiple wetland, riparian and grassland habitats conducive to mallard nesting and 
rearing. Mallard production likely also occurred in beaver-inhabited mountain streams.  

Population and Distribution 
Current 

Yakima Subbasin mallard wintering surveys began in the late 1940’s (Figure 2-32). This was 
well after irrigation development in the Yakima Basin. These surveys have been confined to the 
area of the basin below Union Gap and above Prosser because there are too few wintering 
mallards elsewhere to justify the expense in conducting the surveys. These surveys show that 
peaks in wintering mallard numbers along Toppenish Creek and the Yakima River between 
Union Gap and Prosser ranged from 150,000 to nearly 300,000 in the 1950’s through 1970’s. 
Mallard numbers dropped substantially in the 1980’s due to expanded diurnal loafing habitat 
created by the Columbia river hydropower system (Thompson et al. 1988), local crop conversion 
away from grain production (Lloyd, et al. 1983), and increased irrigation development south of 
the Yakima Basin (Ball et al. 1989) Today wintering mallard numbers rarely exceed 40,000.  

Breeding surveys started in the Lower Yakima Valley in 1955 (Figure 2-33). The Yakima Valley 
was nationally known as an important waterfowl breeding area (Linduska 1964). Production 
surveys today use the same methods and survey sections as those used since the start of the 
surveys. Within the agricultural valleys on the Yakama Reservation, mallard production is as 
strong as it has been since these surveys began. These surveys show that mallard production 
within riparian and wetland areas is much greater than those areas converted to irrigated 
agriculture. Current production numbers of mallards on the Yakama Reservation are estimated at 
between 10,000 and 20,000. Production is less in the rest of the basin due to much more 
intensive land use practices. Figure 2-34 shows the predicted current habitat for mallards in the 
Yakima River Subbasin. 
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Figure 2-32. Midwinter waterfowl counts in Yakima County 1949-2003 (Hames 2004). 
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Figure 2-33. Mallard production index for agricultural portion of Yakama Reservation 1955-2003 
(Hames 2004). 
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Figure 2-34. Mallard predicted current habitat in the Yakima Subbasin 
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Out-of-Subbasin Effects and Assumptions and Assumptions 
Wintering mallard numbers are influenced by local and out of basin conditions. Surveys during 
mild winters, when there is abundant open water and foraging conditions to the north, will show 
lower mallard numbers than during colder winters. Most of the mallard refuge areas (where no 
hunting is allowed) were establish before wintering mallard numbers declined. Unfrozen wetland 
and river loafing habitats are also currently as abundant as they were before the numbers 
declined. Winter feeding opportunities, in the form of available grains in agricultural fields, have 
declined substantially since the 1970’s. Natural foods available to wintering mallards in the form 
of wetland plant seeds have also likely declined due to riparian wetland conversion. The amount 
of forage available to wintering mallards is the most important factor limiting their increase to 
historic population numbers. Minimum tillage agricultural practices are becoming more and 
more accepted in the basin because these methods now are becoming economically preferable. 
Grain production is also on the rise in the basin due to an increase in the number of dairy feedlot 
operations in the area. These two factors may increase the amount of winter forage available at 
least in the short term. Restoration of wetland areas to native conditions, however, will be 
necessary to provide consistent forage production independent of current agricultural scenarios.  

Mallard production, though some of the strongest in the state, has been greatly reduced by 
wetland, riparian and grassland conversion to agriculture. As irrigation delivery systems become 
more efficient, this production will likely be reduced. To counteract these anticipated reductions, 
native wetland, riparian and grassland floodplain habitats should be protected and restored in 
these historic mallard-producing valleys. Native habitats in the Yakima Basin have been shown 
to be 10 to 20 times more productive than agricultural habitats.  

4.8.3 American Beaver (Castor canadensis) 
Introduction 

The American beaver is a large, highly specialized aquatic rodent found in the immediate 
vicinity of aquatic habitats (Hoffman and Pattie 1968). The species occurs in streams, ponds, and 
the margins of large lakes throughout North America, except for peninsular Florida, the Arctic 
tundra, and the southwestern deserts (Jenkins and Busher 1979). Beavers construct elaborate 
lodges and burrows and store food for winter use. The species is active throughout the year and 
is usually nocturnal in its activities. Adult beavers are non-migratory. 

Life History  
Diet 

Beavers are exclusively vegetarian in diet. A favorite food item is the cambial, or growing, layer 
of tissue just under the bark of shrubs and trees. Many of the trees that are cut are stripped of 
bark, or carried to the pond for storage under water as a winter food cache. Buds and roots are 
also consumed, and when they are needed, a variety of plant species are accepted. The animals 
may travel some distance from water to secure food. When a rich food source is exploited, canals 
may be dug from the pond to the pasture to facilitate the transportation of the items to the lodge. 

Much of the food ingested by a beaver consists of cellulose, which is normally indigestible by 
mammals. However, these animals have colonies of microorganisms living in the cecum, a 
pouch between the large and small intestine, and these symbionts digest up to 30 percent of the 
cellulose that the beaver takes in. An additional recycling of plant food occurs when certain fecal 
pellets are eaten and run through the digestive process a second time (Findley 1987). 
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Woody and herbaceous vegetation comprise the diet of the beaver. Herbaceous vegetation is a 
highly preferred food source throughout the year, if it is available. Woody vegetation may be 
consumed during any season, although its highest utilization occurs from late fall through early 
spring. It is assumed that woody vegetation (trees and/or shrubs) is more limiting than 
herbaceous vegetation in providing an adequate food source. 

Denney (1952) summarized the food preferences of beavers throughout North America and 
reported that, in order of preference, beavers selected aspen, willow, cottonwood, and alder. 
Although several tree species have often been reported to be highly preferred foods, beavers can 
inhabit, and often thrive in, areas where these tree species are uncommon or absent (Jenkins 
1975). Aspen and willow are considered preferred beaver foods; however, these are generally 
riparian tree species that may be more available for beaver foraging but are not necessarily 
preferred over all other deciduous tree species (Jenkins 1981). Beavers have been reported to 
subsist in some areas by feeding on coniferous trees, generally considered a poor quality source 
of food (Brenner 1962; Williams 1965). Major winter foods in North Dakota consisted 
principally of red-osier dogwood, green ash, and willow (Hammond 1943). Rhizomes and roots 
of aquatic vegetation also may be an important source of winter food (Longley and Moyle 1963; 
Jenkins pers. comm.). The types of food species present may be less important in determining 
habitat quality for beavers than physiographic and hydrologic factors affecting the site (Jenkins 
1981). 

Aquatic vegetation, such as duck potato, duckweed, pondweed, and water weed, are preferred 
foods when available (Collins 1976a). Water lilies, with thick, fleshy rhizomes, may be used as a 
food source throughout the year (Jenkins 1981). If present in adequate amounts, water lily 
rhizomes may provide an adequate winter food source, resulting in little or no tree cutting or 
food caching of woody materials. Jenkins (1981) compared the rate of tree cutting by beavers 
adjacent to two Massachusetts ponds that contained stands of water lilies. A pond dominated by 
yellow water lily and white water lily, which have thick rhizomes, had low and constant tree 
cutting activity throughout the fall. Conversely, the second pond, dominated by watershield, 
which lacks thick rhizomes, had increased fall tree cutting activity by beavers.  

Reproduction 

The basic composition of a beaver colony is the extended family, comprised of a monogamous 
pair of adults, subadults (young of the previous year), and young of the year (Svendsen 1980). 
Female beavers are sexually mature at 2.5 years old. Females normally produce litters of three to 
four young with most kits being born during May and June. Gestation is approximately 107 days 
(Linzey 1998). Kits are born with all of their fur, their eyes open, and their incisor teeth erupted.  

Dispersal of subadults occurs during the late winter or early spring of their second year and 
coincides with the increased runoff from snowmelt or spring rains. Subadult beavers have been 
reported to disperse as far as 236 stream km (147 mi) (Hibbard 1958), although average 
emigration distances range from 8 to 16 stream km (5 to 10 mi) (Hodgdon and Hunt 1953; 
Townsend 1953; Hibbard 1958; Leege 1968). The daily movement patterns of the beaver centers 
around the lodge or burrow and pond (Rutherford 1964). The density of colonies in favorable 
habitat ranges from 0.4 to 0.8/km2 (1 to 2/mi2) (Lawrence 1954; Aleksiuk 1968; Voigt et al.. 
1976; Bergerud and Miller 1977 cited by Jenkins and Busher 1979). 
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Home Range 

The mean distance between beaver colonies in an Alaskan riverine habitat was 1.59 km (1 mi) 
(Boyce 1981). The closest neighbor was 0.48 km (0.3 mi) away. The size of the colony's feeding 
range is a function of the interaction between the availability of food and water and the colony 
size (Brenner 1967). The average feeding range size in Pennsylvania, excluding water, was 
reported to be 0.56 ha (1.4 acre). The home range of beaver in the Northwest Territory was 
estimated as a 0.8 km (0.5 mi) radius of the lodge (Aleksiuk 1968). The maximum foraging 
distance from a food cache in an Alaskan riverine habitat was approximately 800 m (874 yds) 
upstream, 300 m (323 yds) downstream, and 600 m (656 yds) on oxbows and sloughs (Boyce 
1981). 

Mortality 

Beavers live up to 11 years in the wild, 15 to 21 years in captivity (Merritt 1987, Rue 1967). 
Beavers have few natural predators. However, in certain areas, beavers may face predation 
pressure from wolves (Canis lupus), coyotes (Canis latrans), lynx (Felis lynx), fishers (Martes 
pennanti), wolverines (Gulo gulo), and occasionally bears (Ursus spp.). Alligators, minks 
(Mustela vison), otters (Lutra canadensis), hawks, and owls periodically prey on kits (Lowery 
1974, Merritt 1987, Rue 1967).  

Beavers often carry external parasites, one of which, Platypsylla castoris, is a beetle found only 
on beavers. 

Harvest 
4.8.3.1.1.1 Historic 

Because of the high commercial value of their pelts, beavers figured importantly in the early 
exploration and settlement of western North America. Thousands of their pelts were harvested 
annually, and it was not many years before beavers were either exterminated entirely or reduced 
to very low populations over a considerable part of their former range. By 1910 their populations 
were so low everywhere in the United States that strict regulation of the harvest or complete 
protection became imperative. In the 1930s live trapping and restocking of depleted areas 
became a widespread practice which, when coupled with adequate protection, has made it 
possible for the animals to make a spectacular comeback in many sections.  
4.8.3.1.1.2 Current 

Beaver harvest in the Yakima Subbasin occurs at levels much lower than those reported 
historically. According to harvest figures from the WDFW and the Yakama Nation Wildlife 
Resource Management Program (WRMP), total numbers taken basin-wide in the last 5 years 
rarely exceed 200 annually. Much of the beaver harvest activities in the subbasin occur in 
response to property damage reports.  

Habitat Requirements 
General 

All wetland cover types (e.g., herbaceous wetland and deciduous forested wetland) must have a 
permanent source of surface water with little or no fluctuation in order to provide suitable beaver 
habitat (Slough and Sadleir 1977). Water provides cover for the feeding and reproductive 
activities of the beaver. Lakes and reservoirs that have extreme annual or seasonal fluctuations in 
the water level will be unsuitable habitat for beaver. Similarly, intermittent streams, or streams 
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that have major fluctuations in discharge (e.g., high spring runoff) or a stream channel gradient 
of 15 percent or more, will have little year-round value as beaver habitat. Assuming that there is 
an adequate food source available, small lakes [< 8 ha (20 acres) in surface area] are assumed to 
provide suitable habitat. Large lakes and reservoirs [> 8 ha (20 acres) in surface area] must have 
irregular shorelines (e.g., bays, coves, and inlets) in order to provide optimum habitat for beaver. 
Lind (2002) developed a beaver habitat model for Umptanum Creek, a tributary to the Yakima 
River. Verification of this model showed that the most important predictors of beaver habitat 
suitability were related to water regime, vegetation type, stream gradient, and geologic substrate. 

Beavers can usually control water depth and stability on small streams, ponds, and lakes; 
however, larger rivers and lakes where water depth and/or fluctuation cannot be controlled are 
often partially or wholly unsuitable for the species (Murray 1961; Slough and Sadleir 1977). 
Rivers or streams that are dry during some parts of the year are assumed to be unsuitable beaver 
habitat. Beavers are absent from sizable portions of rivers in Wyoming, due to swift water and an 
absence of suitable dwelling sites during periods of high and low water levels (Collins 1976b). 

In riverine habitats, stream gradient is the major determinant of stream morphology and the most 
significant factor in determining the suitability of habitat for beavers (Slough and Sadleir 1977). 
Stream channel gradients of 6 percent or less have optimum value as beaver habitat. Retzer et al.. 
(1956) reported that 68 percent of the beaver colonies recorded in Colorado were in valleys with 
a stream gradient of less than 6 percent, 28 percent were associated with stream gradients from 7 
to 12 percent, and only 4 percent were located along streams with gradients of 13 to 14 percent. 
No beaver colonies were recorded in streams with a gradient of 15 percent or more. Valleys that 
were only as wide as the stream channel were unsuitable beaver habitat, while valleys wider than 
the stream channel were frequently occupied by beavers. Valley widths of 46 m (150 ft) or more 
were considered the most suitable. Marshes, ponds, and lakes were nearly always occupied by 
beavers when an adequate supply of food was available. 

Foraging 

Beavers are generalized herbivores; however, they show strong preferences for particular plant 
species and size classes (Jenkins 1975; Collins 1975a; Jenkins 1979). The leaves, twigs, and bark 
of woody plants are eaten, as well as many species of aquatic and terrestrial herbaceous 
vegetation. Food preferences may vary seasonally, or from year to year, as a result of variation in 
the nutritional value of food sources (Jenkins 1979). 

An adequate and accessible supply of food must be present for the establishment of a beaver 
colony (Slough and Sadleir 1977). The actual biomass of herbaceous vegetation will probably 
not limit the potential of an area to support a beaver colony (Boyce 1981). However, total 
biomass of winter food cache plants (woody plants) may be limiting. Low marshy areas and 
streams flowing in and out of lakes allow the channelization and damming of water, allowing 
access to, and transportation of, food materials. Steep topography prevents the establishment of a 
food transportation system (Williams 1965; Slough and Sadleir 1977). Trees and shrubs closest 
to the pond or stream periphery are generally utilized first (Brenner 1962; Rue 1964). Jenkins 
(1980) reported that most of the trees utilized by beaver in his Massachusetts study area were 
within 30 m (98.4 ft) of the water's edge. However, some foraging did extend up to 100 m (328 
ft). Foraging distances of up to 200 m (656 ft) have been reported (Bradt 1938). In a California 
study, 90 percent of all cutting of woody material was within 30 m (98.4 ft) of the water's edge 
(Hall 1970). 



Chapter 2-136 

Woody stems cut by beavers are usually less than 7.6 to 10.1 cm (3 to 4 inches) dbh (Bradt 1947; 
Hodgdon and Hunt 1953; Longley and Moyle 1963; Nixon and Ely 1969). Jenkins (1980) 
reported a decrease in mean stem size cut and greater selectivity for size and species with 
increasing distance from the water's edge. Trees of all size classes were felled close to the water's 
edge, while only smaller diameter trees were felled farther from the shore. 

Beavers rely largely on herbaceous vegetation, or on the leaves and twigs of woody vegetation, 
during the summer (Bradt 1938, 1947; Brenner 1962; Longley and Moyle 1963; Brenner 1967; 
Aleksiuk 1970; Jenkins 1981). Forbs and grasses comprised 30 percent of the summer diet in 
Wyoming (Collins 1976a). Beavers appear to prefer herbaceous vegetation over woody 
vegetation during all seasons of the year, if it is available (Jenkins 1981). 

Cover 

Lodges or burrows, or both, may be used by beavers for cover (Rue 1964). Lodges may be 
surrounded by water or constructed against a bank or over the entrance to a bank burrow. Water 
protects the lodges from predators and provides concealment for the beaver when traveling to 
and from food gathering areas and caches. 

The lodge is the major source of escape, resting, thermal, and reproductive cover (Jenkins and 
Busher 1979). Mud and debarked tree stems and limbs are the major materials used in lodge 
construction although lesser amounts of other woody, as well as herbaceous vegetation, may be 
used (Rue 1964). If an unexploited food source is available, beavers will reoccupy abandoned 
lodges rather than build new ones (Slough and Sadleir 1977). On lakes and ponds, lodges are 
frequently situated in areas that provide shelter from wind, wave, and ice action. A convoluted 
shoreline, which prevents the buildup of large waves or provides refuge from waves, is a habitat 
requirement for beaver colony sites on large lakes. 

Status and Abundance Trends 
Status 

No current data is available 
Trends 

No current data is available 
Factors Affecting Population Status 

Though excessive trapping is thought to be the cause of original beaver declines in the 1800’s, 
trapping pressure is nearly non-existent today. Beaver seem to be thriving in many locations 
within which adequate habitat remains or has been restored. These areas occur predominately in 
the agricultural portions of the subbasin. Many areas containing adequate habitat in higher 
elevation locations suffer from a lack of beavers. These areas are isolated from the agricultural 
zones where beaver are present. In these instances, relocation of animals to areas containing 
sufficient quality and quantity of beaver habitat is likely a viable alternative. 

Habitat loss is also a major factor affecting beaver distribution throughout the subbasin. 
Hydrologic alteration, vegetation removal, and channel disturbance have occurred to limit the 
abilities of many areas to be recolonated by beavers. In areas containing potential habitat as 
described in Lind (2002), restoration efforts addressing the local limiting factors should occur. 
When adequate habitat quality and quantity is achieved, beavers should be reintroduced to these 
areas if they do not colonize on their own. 



Chapter 2-137 

Population and Distribution 
Historic 

No beaver population data exists for the Yakima Subbasin. Landscape, hydrologic and habitat 
information, however, suggest that beavers were not only plentiful, but important components of 
riparian function and health.  

Current 

The beaver is found throughout most of North America except in the Arctic tundra, peninsular 
Florida, and the Southwestern deserts (Allen 1983, VanGelden 1982, Zeveloff 1988). 

Though little information exists pertaining to current beaver populations, biologists believe their 
numbers to be much lower than those which occurred historically. In Washington State, beavers 
have been recorded from the west to the eastern portion of the state (Figure 2-35). An increase in 
beaver numbers in response to restoration projects in the agricultural portion of the Yakama 
Reservation is occurring (T. Hames, Yakama Nation, pers. comm., 2004). Damage complaints 
due to beaver activity in this area are also on the rise. Attempts to move nuisance beavers to 
montane areas are occurring on the Yakama Reservation. The success of these relocations is not 
monitored at this time.  
 

 
Figure 2-35. American beaver distribution and core habitat zones in Washington 
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Figure 2-36. American beaver predicted current habitat in the Yakima Subbasin 
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Out-of-Subbasin Effects and Assumptions  

There are no out-of-subbasin effects and assumptions for the American Beaver as this species is 
non-migratory. 

4.8.4 Key Findings for Interior Riparian and Focal species 
• Riparian Wetland structure and composition has been lost or degraded  
• Extensive loss of Riparian Wetland habitat has occurred 
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5 Aquatic-Terrestrial Ecosytem Linkages 

5.1 Salmonid Associations 
Anadramous salmon provide a rich, seasonal food resource that directly affects the ecology of 
both aquatic and terrestrial consumers, and indirectly affects the entire food web that knits the 
water and land together. Wildlife species and salmon have likely had a very long, and co-
evolutionary relationship with salmon in the Pacific Northwest. 

Out of the 390 wildlife species in the Yakima Subbasin, 88 were characterized as having a 
relationship with salmon at various life stages. These life stages range from egg to its role as a 
carcass. Table 2-8 defines the life stages. The relationship is classified by whether it is Strong, 
Consistent, Recurrent, or Indirect (Table 2-9). Of these 88 species 27 were mammals, 57 were 
birds, 2 were amphibians, and 2 were reptiles. (Cederhom et al.2000). See Table F1 in Appendix 
F for a full list of wildlife species identified as having an association with salmonids. 

 
Table 2-8. Salmon life stages from egg to carcass and their definitions (Johnson, NWHI cd-rom) 

LIFE STAGE DEFINITION 

Egg  One of the female reproductive cells consisting of an embryo surrounded by nutrient 
material and protective covering 

Alevin  Larval salmonid that has hatched but has not yet emerged from the spawning gravel 

Fry  Life stage of trout or salmon between full absorption of the yolk sac and fingerling or parr 
stage, which generally is reached by the end of the first summer 

Fingerling/Parr  
Young salmonid, usually in its first or second year and generally between 2 and 25 cm long, 
in the stage between alevin and smolt that has developed distinctive dark "parr marks" on its 
sides and is actively feeding in fresh water 

Smolt  Juvenile salmonid one or more years old that has undergone physiological changes to cope 
with a marine environment; the seaward migrant stage of an anadromous salmonid 

Spawner  Sexually mature salmonid migrating to or at its natal spawning grounds 

Carcass  Dead body of salmonid 
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Table 2-9. Salmon-wildlife relationships and their definitions (Johnson, NWHI cd-rom)  

STRONG, CONSISTENT RELATIONSHIP 

Salmon play (or historically played) an important role in this species distribution, viability, abundance, and/or 
population status. The ecology of this wildlife species is supported by salmon, especially at particular life stages 
or during specific seasons. Timing of reproductive activities, and daily or seasonal movements often reflect 
salmon life stages. Relationship with salmon is direct (e.g., feeds on salmon, or salmon eggs) and routine. The 
relationship may be regional or localized to one or more watersheds. Examples: A significant portion of the diet 
of killer whales is adult salmon (Saltwater stage); common mergansers may congregate to feed on salmon fry 
(Freshwater Rearing stage) when they are available. 

RECURRENT RELATIONSHIP 

The relationship between salmon and this species is characterized as routine, albeit occasional, and often tends to 
be in localized areas (thus affecting only a small portion of this species population). While the species may 
benefit from this relationship, it is generally not considered to affect the distribution, abundance, viability, or 
population status of this species. The percent of salmon in the diet of these wildlife species may vary from 5 
percent to over 50 percent, depending on the location and time of year. Example: turkey vultures routinely feed 
on salmon carcasses, but feed on many other items as well. 

INDIRECT RELATIONSHIP 
Salmon play an important routine, but indirect link to this species. The relationship could be viewed as one of a 
secondary consumer of salmon; for example, salmon support other wildlife that are prey of this species. This 
includes aspects such as salmon carcasses that support insect populations that are a food item for this species. 
Example: American dippers feed on aquatic insects that are affected by salmon-derived nutrients. The hypothesis 
of an indirect relationship between an aerial insectivore and salmon was supported by the presence of two or more 
of the following characteristics of the insectivore: (1) riparian obligate or associate, (2) feeds below or near the 
canopy layer of riparian trees, (3) known or perceived to feed on midges, blackflies, caddisflies, stoneflies, or 
other aquatic insects that benefit from salmon-derived nutrients, and/or (4) feeds near the water surface. While 
this category includes general aspects of salmon nutrient cycling in stream/river systems, we are not including or 
examining the role of carcass-derived nutrient cycling on lentic system riparian and wetlands vegetation, and 
subsequent links to wildlife. 
RARE RELATIONSHIP 
Salmon play a very minor role in the diet of these species, often amounting to less than 1 percent of the diet. 
Typically, salmon are consumed only on rare occasions, during a shortage of the usual food and may be 
especially evident during El Niño events. As salmon are often present in large quantities, they may be consumed 
on rare occasions by species that normally do not consume them. Examples: red-tailed hawks are known to 
consume salmon carcasses in times of distress; trumpeter swans are primarily vegetarians, but on rare occasions 
will consume eggs, parr, as well as salmon carcass tissue. 
UNKNOWN RELATIONSHIP 
A relationship between this species and salmon may exist, but there is not enough information to determine the 
scope or scale of the relationship at this time. Example: while it is logical to speculate that riparian feeding bats 
may feed on salmon-derived insects, aspects of seasonality of both bats and salmon carcasses are relevant, as is 
the nocturnal flight behavior of the insects. Do bats and salmon carcasses coincide seasonally, and if so, are 
salmon-derived insects actually available to feeding bats? At this time, the evidence for this relationship is 
inconclusive and remains to be examined. 
NO RELATIONSHIP 

There is no recognized or apparent relationship between salmon and this species. 
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5.2 Ecological Processes and Functions 
Every ecosystem has structure and function. An ecosystem is an arrangement of its three 
components – the physical habitat, energy and material resources, and the biological 
community– in relation to one another. An ecosystem functions to direct the flow of energy and 
material through the ecosystem. An ecosystem’s function is governed by its physical, chemical 
and biological components with the physical and chemical features providing the framework for 
development of the biological community and its resources.  

The aquatic and terrestrial ecosystems are closely linked. The flow of water, sediment, nutrients, 
and organic matter from the watershed surrounding the stream shapes physical habitats and 
supplies energy and nutrient resources for the aquatic ecosystem. Organic matter that supports 
the trophic system of freshwater ecosystems is provided from both autochthonous and 
allochthonous sources. Common types of autochthonous sources are: algae, mosses, vascular 
plants, and phytoplankton. All of these factors are found in freshwater, and generate organic 
matter though the process of photosynthesis. Common types of allochthonous input include 
leaves, needles, wood and insects from the terrestrial environment, and dissolved organic matter 
carried in groundwater that enters the water body. Salmon provide an important source of 
allochthonous organic matter for Pacific Northwest freshwater ecosystems. The stream’s 
physical and chemical environment, organic matter and nutrients, and biological community 
interact as a dynamic system closely linked to riparian vegetation and changing from headwaters 
to river mouth. Energy from sunlight and organic matter flows into, through, and out of the 
ecosystem. By processing these inputs, the stream community obtains energy for activity, 
growth, and reproduction (Cedarholm et al. 2000). 

Anadromous salmon play an important role in maintaining an ecosystem’s productivity by 
contributing to the overall biodiversity. For example, the seasonal migrations of millions of 
salmon between Pacific rim streams and the subarctic Pacific Ocean appear to increase overall 
terrestrial productivity. The numerical response of predators to salmon congregations is often 
substantial, sometimes spectacularly so. The ability of wildlife species to concentrate at salmon 
sites is more than just opportunistic foraging, it has significant biological importance. 
Anadromous fishes (including their eggs) are a major source of high-energy food that allows for 
successful reproduction and enhanced survival of adults and juveniles of many wildlife species, 
and support for long-distance migrant birds (Cedarholm et al. 2000).  

Depending on the species run size and subbasin, returning wild spawning salmon run sizes can 
significantly increase nitrogen and phosphorus levels and stream biomass. In Kamchatka, 
Alaska, returning sockeye salmon transported 35-40 percent of the yearly total phosphorus input 
to a lake as well as much of the nitrogen input to the system (Krokhin 1975). In the Puget Sound 
Basin, based on calculations using recent peak wild spawning escapement numbers, from 0.9 
percent (Puyallup watershed) to 46.8 percent (South Puget Sound watershed) of total nitrogen 
and from 0.1 percent (Puyallup watershed) to 5.5 percent (South Puget Sound watershed) of total 
phosphorus was imported into the freshwater environments from returning salmon spawners 
(Cedarholm et al. 2000). Macroinvertebrate communities in streams receiving salmon runs can 
also change in response to spawning activity and nutrient enrichment (Piorkowski 1995, Bilby et 
al. 1996, and Nicola 1996). In Kennedy Creek, Washington, Minakawa (1997) found the 
presence of salmon carcasses and eggs produced a two-fold or greater increase in total insect 
densities and biomass compared to control reaches. Terrestrial insects also,(fly maggots 
[Diptera] and hornets), have been observed feeding heavily on salmon carcasses in steams but 
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generally little work has been done to systematically document these activities (Cedarholm et al. 
2000). Quantitative measurements of salmon carcass consumption in the terrestrial environment 
has focused on their utilization by high profile species like bald eagles and grizzly bears, but 
Cederholm et al (1989) recorded 43 taxa of mammals and birds present on small Olympic 
Peninsula streams at a time when coho salmon carcasses were present, and found that 51 percent 
of those taxa had fed on carcasses. 

A system’s productivity depends not only upon the nutrient inputs but also on the system’s 
ability to retain those nutrients (Cederholm et al. 2000). The capacity of a streamto retain organic 
matter is a function of both hydrologic and biotic features. Interstices in the streambed and 
roughness elements (i.e., boulders and woody debris) in the channel promote retention, as do 
macrophytes and filter-feeding invertebrates (Meehan and Bjorn 1991). Woody debris 
complexes, an important component of habitat complexity, have been identified as important for 
increasing salmon carcass retention (Cedarholm and Peterson 1985 and Cedarholm et al. 1989). 
The transport of salmonid organic matter and nutrients across mosaics of in-channel, riparian, 
and floodplain habitats in a watershed may then occur as water, sediments, and organic debris 
are redistributed, as in freshets. 



Chapter 2-144 

6 Aquatic Focal Species and Habitat Assessment 

6.1 Overview 
The Yakima Subbasin, like the other river basins of the Middle and Lower Columbia, was not 
overrun by the continental glaciations of the last 4 million years. The salmonid species that 
inhabit the Yakima Subbasin thus were able to continuously inhabit portions of the watershed 
during this time. While the lower portions of the basin escaped glaciations, the upper portions of 
the basin were subjected to repeated episodes of alpine glaciations, resulting in the formation of 
the glacial valleys glacial lakes in the upper basins, and driving riverine habitat formation by 
contributing coarse and fine sediments to the alluvial floodplains below.  

 

 
Figure 2-37. Idealized view of natural river ecosystem structure emphasizing dynamic longitudinal, 
lateral and vertical dimensions, and the role of large woody debris eroded from the riparian zone. 
This landscape is produced by the legacy of cut and fill alleviation, which is linked to the natural-
cultural setting of the catchment (from Stanford 1998) 
 

The long residence time of salmonid species in the basin driven by intraspecific competition; 
genetic exchange with salmonid populations in similar basins such as the Walla Walla, Umatilla 
and lower Snake Rivers; and the types of disturbance regimes that occurred have allowed the 
salmonids in the basin to tailor their life histories to the conditions in this watershed – the shape 
of the annual hydrograph, the annual temperature regime, and the available habitats (collectively 
the ecosystem attributes) - and to alter conditions in the watershed itself – the nutrient and energy 
regime from the import of marine-derived nutrients, fats and proteins in salmon carcasses, eggs, 
sperm, and fry, and the physical changes in the stream and lake environment due to the act of 
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spawning – to maximize exploitation of available habitats in the Yakima Subbasin and the 
Middle and Lower Columbia River. 

The historic distribution of fall, summer, and spring chinook, coho, steelhead, sockeye, bull trout 
and other native fish and wildlife were closely tied to the pattern of ecological attributes of the 
watershed. The distribution of species and their life histories was an interconnected web of 
nutrient, energy, and habitat pathways that resulted in the tremendous productive potential (for 
salmonids) of the Yakima Watershed. The areas of the basin that today provide very high levels 
of agricultural production formerly provided a high degree of natural productivity for the same 
reasons – long growing season, highly diverse habitats (diverse and rich alluvial, glacial and 
loessal soil commuities), stability of the water regime in the alluvial valleys and glacial lakes, 
and abundant nutrient base. These alluvial valleys and the productive main channel and side 
channel habitats, that today form the basis of the agricultural economy of the valley, remain the 
primary production areas for the salmonid populations that remain in this basin. 

Sockeye salmon populations were historically the most abundant species in the basin. The loss of 
sockeye, due to conversion of the glacial lakes to reservoirs without fish passage, has resulted in 
a tremendous loss in species diversity and importation of marine-derived nutrients, and thus the 
conversion of these once-stable and productive upper watershed habitats to relatively nutrient-
poor, unproductive, and biologically disconnected features of the current Subbasin. Naturally 
reproducing coho have been extirpated from the basin due to a combination of habitat 
degradation and overharvest of these stocks in the Columbia mainstem and in the subbasin, and 
the distribution of steelhead has been drastically reduced for similar reasons. The loss of these 
populations from tributary habitats represented not only a loss in productivity for anadromous 
fish, but also for the many species dependent upon them, such as predators, aquatic and 
terrestrial vegetation, and resident fisheries. 

6.2 General Approach to Plan Preparation: 
The Yakima Subbasin has been the subject of numerous reports, studies, and management 
activities related to fish and wildlife resources. This Subbasin Plan is simply the latest in a long 
line of documents that attempt to synthesize these reports into a coherent whole, and goes 
beyond most of these reports to provide a management direction for expenditure of BPA 
mitigation funds as required under the Northwest Power Act. Recent publication of several 
management plans and studies (Watershed Plan, Limiting Factors Analysis, YSS, Reaches 
Report, etc) have come to mostly similar conclusions regarding the functioning of the subbasin, 
with some notable exceptions. The approach taken in the formulation of the Assessment was to 
attempt to find areas of agreement, disagreement, or gaps in the current understanding of the 
subbasin, and to put that understanding to work in a context specific to fisheries and fish habitat 
management in the subbasin, the Columbia Basin, and the Pacific Northwest. Additionally, we 
used the EDT model in collaboration with the Aquatic Technical Committee to assist in 
comparison of the documents and to update habitat conditions within the subbasin. Below is a 
list and short summary of the documents, which were most important in the composition of the 
Subbasin Plan. 
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6.2.1 General Approach to Fisheries and Habitat Management 
Upstream (National Research Council, 1996) 

Reference:  Upstream – Salmon and Society in the Pacific Northwest.  1996.  National Research 
Council, National Academy Press.  Washington, D.C. 
Short Summary: Analysis of regional salmon decline by National Research Council of National 
Academy of Science. It emphasizes habitat degradation, genetic problems associated with 
hatchery production, over harvest, and institutional constraints as problems and provides 
generalized restoration mechanisms. 
Electronic Tag: http://www.nap.edu/readingroom/books/salmon/index.html  

Viable Salmonid Populations (VSP) and the recovery of evolutionarily significant 
units. 

Reference:  McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C. Wainwright, and E.P. Bjorkstedt. 
2000. Viable salmonid populations and the recovery of evolutionarily significant units. U.S. 
Dept. Commer., NOAA Tech. Memo. NMFS-NWFSC-42, 156 p. 
Short Summary: This document introduces the viable salmonid population (VSP) concept, 
identifies VSP attributes, and provides guidance for determining the conservation status of 
populations and larger-scale groupings of Pacific salmonids. The concepts outlined here are 
intended to serve as the basis for a general approach to performing salmonid conservation 
assessments. As a specific application, the VSP approach is intended to help in the establishment 
of Endangered Species Act (ESA) delisting goals. This will aid in the formulation of recovery 
plans and can serve as interim guidance until such plans are completed. 
Electronic Tag: http://www.nwfsc.noaa.gov/publications/techmemos/tm42/tm42.pdf   

Clean Water Act 
Reference:  33 United States Code 1251 et. Seq. 
Short Summary: Growing public awareness and concern for controlling water pollution led to 
enactment of the Federal Water Pollution Control Act Amendments of 1972. As amended in 
1977, this law became commonly known as the Clean Water Act. The Act established the basic 
structure for regulating discharges of pollutants into the waters of the United States. It gave EPA 
the authority to implement pollution control programs such as setting wastewater standards for 
industry. 

The Clean Water Act (CWA) is the cornerstone of surface water quality protection in the United 
States. (The Act does not deal directly with ground water or with water quantity issues.) The 
statute employs a variety of regulatory and nonregulatory tools to sharply reduce direct pollutant 
discharges into waterways, finance municipal wastewater treatment facilities, and manage 
polluted runoff. These tools are employed to achieve the broader goal of restoring and 
maintaining the chemical, physical, and biological integrity of the nation's waters so that they 
can support "the protection and propagation of fish, shellfish, and wildlife and recreation in and 
on the water."  

Electronic Tag: http://www.epa.gov/region5/water/cwa.htm  
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6.2.2 Fish and Wildlife Management at the Columbia Basin Scale 
 

“WY-KAN-USH-MI WA-KISH-WIT Spirit of the Salmon” 
Reference:  Columbia River Inter-Tribal Fish Commission 1995. WY-KAN-USH-MI-WY-
KISH-WIT Spirit of the Salmon. The Columbia River Anadromous Fish Restoration Plan of the 
Nez Perce, Umatilla, Warm Springs, and Yakama Tribes. Volume 1. 

Short Summary: The plan's objectives are to halt the decline of salmon, lamprey and sturgeon 
populations above Bonneville Dam within seven years, to rebuild salmon populations to annual 
run sizes of four million above Bonneville Dam within 25 years in a manner that supports tribal 
ceremonial, subsistence and commercial harvests, and to increase lamprey and sturgeon to 
naturally sustaining levels within 25 years in a manner that supports tribal harvests. To achieve 
these objectives, the plan emphasizes strategies and principles that rely on natural production and 
healthy river systems. Simply stated, the plan's purpose is to put fish back in the rivers and 
protect the watersheds where fish live. 

Electronic Tag: http://www.critfc.org/text/trp.html  

 

Return to the River 
Reference: Independent Scientific Group. 2000.  Return to the River 2000: Restoration of 
Salmonid Fishes in the Columbia River Ecosystem. Northwest Power Planning Council 
Document 2000-12, Northwest Power Planning Council.  Portland, OR. 536 pp. 

Short Summary: This report examines the scientific basis for fish and wildlife recovery in the 
Columbia River and, in the light of continued declines of salmon and other species, has 
developed an alternative conceptual foundation that is grounded in modern scientific thought. 

The report is organized into three sections: 

Part I. An introduction and background to the salmon problem (Chapter 1), followed by a 
description of the current conceptual foundation directing salmon restoration and an analysis of 
the scientific basis for the assumptions and beliefs implied by measures in the Council’s Fish and 
Wildlife Program (Chapter 2), and finally, an explicit description of an alternative ecologically 
based conceptual foundation for fish and wildlife management (Chapter 3). 

Part II. A technical review and documentation of major scientific issues and topics supporting 
the conceptual foundation (Chapters 4-9). 

Part III. A review of the role of monitoring and evaluation in salmon restoration (Chapter 10), 
and the Independent Scientific Group’s conclusions and strategies for restoration from the 
overall review (Chapter 11). 

Electronic Tag: http://www.nwppc.org/library/return/2000-12.htm  
 

Population structure of Columbia River Basin chinook salmon and steelhead trout 
Reference:   Brannon, E., M. Powell, T. Quinn, and A. Talbot. 2002. Population structure of 
Columbia River Basin chinook salmon and steelhead trout. Final report to National Science 
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Foundation and Bonneville Power Administration. Center for Salmonid and Freshwater Species 
at Risk, Univ. of ID, Moscow, ID. 178 pp 
Short Summary: The population structure of chinook salmon and steelhead trout is presented as 
an assimilation of the life history forms that have evolved in synchrony with diverse and 
complex environments over their Pacific range. As poikilotherms, temperature is described as the 
overwhelming environmental influence that determines what life history options occur and 
where they are distributed.  
Electronic Tag: 
http://www.efw.bpa.gov/Environment/EW/EWP/DOCS/REPORTS/HATCHERY/A08319-1.pdf 
 

6.2.3 ESA listing documents 
Bull Trout interim recovery plan 

Reference: U.S. Fish and Wildlife Service. 2002. U.S. Fish and Wildlife Service. Bull Trout 
(Salvelinus confluentus) Draft Recovery Plan. Portland, Oregon. 

Short Summary: The goal of this recovery plan is to describe the actions needed to achieve the 
recovery of bull trout, that is, to ensure the long-term persistence of self-sustaining, complex 
interacting groups (or multiple local populations that may have overlapping spawning and 
rearing areas) of bull trout distributed across the species' native range. Recovery of bull trout will 
require reducing threats to the long-term persistence of populations, maintaining multiple 
interconnected populations of bull trout across the diverse habitats of their native range, and 
preserving the diversity of bull trout life-history strategies (e.g., resident or migratory forms, 
emigration age, spawning frequency, local habitat adaptations). 

To recover bull trout, the following four objectives have been identified: 

• Maintain current distribution of bull trout within core areas as described in recovery unit 
chapters and restore distribution where recommended in recovery unit chapters. 

• Maintain stable or increasing trend in abundance of bull trout. 
• Restore and maintain suitable habitat conditions for all bull trout life history stages and 

strategies. 
• Conserve genetic diversity and provide opportunity for genetic exchange. 

Electronic Tag: http://pacific.fws.gov/bulltrout/recovery/Default.htm  

 

6.2.4 Yakima Subbasin Specific Documents  
Bull Trout interim recovery plan – Yakima Basin 

Reference:   U.S. Fish and Wildlife Service. 2002. Chapter 21, Middle Columbia Recovery Unit, 
Washington. 86 p. In: U.S. Fish and Wildlife Service. Bull Trout (Salvelinus confluentus) Draft 
Recovery Plan. Portland, Oregon. 

Short Summary: The goal of the bull trout recovery plan is to ensure the long-term persistence of 
self-sustaining, complex interacting groups of bull trout across the species’ native range, so that 
the species can be delisted. To achieve this goal the following objectives have been identified for 
bull trout in the Middle Columbia Recovery Unit: 
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• Maintain current distribution of bull trout and restore distribution in previously occupied 
areas within the Middle Columbia Recovery Unit. 

• Maintain stable or increasing trends in abundance of adult bull trout. 
• Restore and maintain suitable habitat conditions for all bull trout life history stages and 

strategies. 
• Conserve genetic diversity and provide opportunity for genetic exchange. 

Electronic Tag: http://pacific.fws.gov/bulltrout/recovery/Chapter_21.htm  

 

Yakima Subbasin Plan 1990 
Reference:   Yakama Indian Nation. 1990. Yakima River Subbasin Salmon and Steelhead 
Production Plan.  Prepared by the Confederated Tribes of the Yakima Nation, Washington 
Department of Fisheries and Washington Department of Wildlife for the Northwest Power 
Planning Council and Indian Tribes of the Columbia Basin Fish and Wildlife Authority. 282pp. 

Short Summary. The Northwest Power Planning Council’s Columbia River Basin Fish and 
Wildlife Program called for long-term planning for salmon and steelhead production. The main 
goal of the planning process was to develop option or strategies for doubling salmon and 
steelhead production the in Columbia River. This is one of 31 subbasin plans that comprise the 
system planning effort.  The Yakima plan describes the subbasin, habitat protection needs, 
constraints and opportunities for establishing production objectives, anadromous fish production 
plans, and objectives and implementation strategies. 

Electronic Tag:   http://www.streamnet.org/subbasin/Yakapp17.pdf  

 

2001 Subbasin Summary  
Reference:   Fast, D. and L. Berg (eds.). 2001 Yakima Subbasin Summary (Draft). Northwest 
Power Planning Council, Portland, OR. 

Short Summary: A detailed summary of fish and wildlife habitat conditions, population status, 
and management programs within the Yakima Subbasin. The initial step in subbasin planning, it 
forms the majority of the basis and analysis for this Subbasin plan.  

Electronic Tag: http://www.cbfwa.org/cfsite/documents.cfm   

 

Limiting Factors Analysis for Yakima Watershed, WRIA 37, 38, and 39 
Reference:   Washington State Conservation Commission.  2001.  Habitat Limiting Factors 
Yakima River Watershed Water Resource Inventory Areas 37 – 39 Final Report.  

Short Summary: Section 10 of Engrossed Substitute House Bill 2496 (Salmon Recovery Act of 
1998), directs the Washington State Conservation Commission, in consultation with local 
government and treaty tribes, to invite private, federal, state, tribal, and local government 
personnel with appropriate expertise to convene as a Technical Advisory Group (TAG). The 
purpose of the TAG is to identify limiting factors for salmonids. Limiting factors are defined as 
“conditions that limit the ability of habitat to fully sustain populations of salmon, including all 
species of the family Salmonidae.” Although the report is titled as a habitat limiting factors 
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analysis (per the legislation), it is important to note that the charge to the Conservation 
Commission in ESHB 2496 does not constitute a full limiting factors analysis in the true 
scientific sense. Analysis of hatchery, hydro, and harvest impacts would also be part of a 
comprehensive limiting factors analysis. These elements are not addressed in this report, but are 
being considered in other forums. 

Electronic Tag:   http://salmon.scc.wa.gov/LFInquiry.html  
 

Watershed Management Plan for the Yakima River Basin 
Reference:   Yakima River Basin Watershed Planning Unit and Tri-County Water Resources 
Agency.  2003.  Watershed Management Plan Yakima River Basin 

Short Summary: The Plan reviews alternatives for improving water resource management in the 
Yakima Basin, and recommends a preferred alternative for implementation. Goals of the Plan 
include: 

• Improve the reliability of surface water supply for irrigation use;  
• Provide for growth in municipal, rural domestic and industrial demand;  
• Improve instream flows for all uses with emphasis on improving fish habitat;  
• Maintain properly functioning habitat and enhance degraded habitat;  
• Protect, improve and sustain ground water quantity and pumping levels of aquifers for the 

benefit of current and future use;  
• Protect surface and ground water from contamination;  
• Maintain economic prosperity by providing an adequate water supply for all uses.  

Electronic Tag: http://www.co.yakima.wa.us/tricnty/watershedplan.htm  
 

Ecosystem Diagnostic and Treatment (EDT) Model for Yakima Subbasin  
Reference:   Registered datasets reside at Mobrand Biometrics and are available on their website.  
EDT overview is located at www.edthome.org. 

Short Summary: The EDT model is used as a framework for organization of habitat and 
population data and as a tool for generation of hypotheses regarding the relationships between 
habitat and populations in the Subbasin Plan. EDT relates environmental attributes to 
performance (abundance, productivity, diversity) of certain salmonid populations for which the 
model has been developed.  In certain instances, as discussed in the Assessment, the EDT model 
predicts certain conditions in the watershed (such as increased susceptibility to pathogens or 
hatchery fish competing with natural origin fish) as a result of other environmental conditions or 
existing management practices in the subbasin.   

Electronic Tag:  Describing the environment and habitat  

 

Interim Operating Plan (IOP) 
Reference:   U.S. Department of the Interior; U.S. Bureau of Reclamation.  2002.  Interim 
Comprehensive Basin Operating Plan for the Yakima Project, Washington. 
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Short Summary: This Interim Comprehensive Basin Operating Plan (IOP) provides a frame work 
within which the Field Office Manager for the Bureau of Reclamation (Reclamation) will 
operate the Yakima Project to meet the multiple use objectives of the project and the directives 
of Title XII of the October 31, 1994, Public Law 103-434, Section 1210 (Title XII). Title XII 
legislation is known as the Yakima River Basin Water Enhancement Project (YRBWEP). The 
stated goals of Title XII are to: 1) protect, mitigate, and enhance fish and wildlife through 
various means; and 2) to improve the reliability of water supply for irrigation. In addition to the 
IOP, Title XII includes directives to develop water conservation, water acquisition, habitat 
enhancement, improved fish passage and screening, and other means to enhance water supplies 
in the basin. 

Electronic Tag:   http://www.usbr.gov/pn/programs/yrbwep/opsindex.html  

 

Review and Synthesis of River Ecological Studies In the Yakima River, Washington, 
with Emphasis on Flow and Salmon Habitat Interactions  

Reference: Snyder, Eric and Jack Stanford. 2001. Review and synthesis of river ecological 
studies in the Yakima River, Washington, with emphasis on flow and salmon habitat 
interactions. Prepared for Bureau of Reclamation, Yakima Washington. Open File Report 163-
01. Flathead lake biological Station, The University of Montana, Polson, Montana. 118pp. 

Short Summary: The US Bureau of Reclamation commissioned an analysis of factors 
contributing to the decline of salmon and steelhead in the Yakima River in response to a 
recommendation by the Systems Operations Advisory Committee. Specific objectives were: 1) to 
review the Yakima literature and data; 2) to determine factors that limit the restoration of 
anadromous fish; and, 3) to identify data gaps that may be problematic for restoration of 
salmonids in light of finding under the first two objectives. The report shows that “normative 
flow” and enhancement of salmonid habitat are needed for long term salmonid restoration. 

Electronic Tag: None currently available 

 

Reaches Study Report 
Reference: Stanford, Jack, Eric Snyder, Mark Lorang, Diane Whited, Phillip Matson and Jake 
Chaffin. 2002. The reaches project: ecological and geomorphic studies supporting normative 
flows in the Yakima River Basin, Washington. Prepared for Bureau of Reclamation, Yakima 
Washington and Yakima Nation, Toppenish Washington.  Flathead Lake Biological Station, The 
University of Montana, Polson, MT 152pp 

Short Summary: An examination of the geomorphology, habitat conditions, bethic production, 
and temperature conditions that currently exist in the major alluvial floodplains of the Yakima 
Subbasin, and their relationship to overall ecosystem productivity and salmonid abundance and 
life history. 

Electronic Tag: 
http://www.efw.bpa.gov/Environment/EW/EWP/DOCS/REPORTS/YAKIMA/P00005854-1.pdf 
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Yakima Klickitat Fisheries Project Research and Management Plan and Data 

Reference:   The Confederated Tribes and Bands of the Yakama Nation.  2003.   
Yakima Klickitat Fisheries Project Research and Management, Data and Habitat. 

Short Summary: The Yakima/Klickitat Fisheries Project (YKFP or Project) is an initiative that is 
responding to the need for scientific knowledge for rebuilding and maintaining naturally 
spawning anadromous fish stocks in both basins. The Yakama Nation is pursuing this as the 
Lead Agency, in coordination with the other co-manager, the Washington Department of Fish 
and Wildlife, and in cooperation with the Bonneville Power Administration as the funding 
agency. The project is testing the principles of supplementation as a means to rebuild fish 
populations through the use of locally adapted broodstock in an artificial production program. 
Also, the goal is to increase the numbers of naturally spawning fish, while maintaining the long-
term genetic fitness of the fish population being supplemented. This concept is being utilized on 
spring chinook within the Yakima River Basin. 

Electronic Tag:  
http://www.efw.bpa.gov/Environment/EW/EWP/DOCS/REPORTS/YAKIMA/P00004822-2.pdf 
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6.3 Focal Fish Species 
6.3.1 Introduction 
Selection criteria for potential focal fish species included: 1) current status under the Endangered 
Species Act; 2) ecological significance; 3) cultural significance; 4) life history form and; 5) 
utilization of key habitats in the basin. The aquatic technical committee identified a number of 
fish species and stocks that potentially warranted further consideration as focal species for 
subbasin planning purposes. An initial list of eight species/stocks was evaluated by the Yakima 
Subbasin Fish and Wildlife Planning Board and later narrowed to six species (Table 2-10).  
 
Table 2-10. Focal species and criteria used for their selection. 

Focal Species  Steelhead/ Spring Fall  Pacific 
Criteria Bull trout Rainbow trout Chinook Chinook Sockeye Lamprey 

ESA Status 
Threatened Threatened None None 

None - 
Extirpated None 

Has Ecological Significance Yes Yes Yes Yes Yes Yes 
Has Cultural Significance   Yes Yes Yes Yes Yes 
Anadromous and/or Resident R A and R A A A A 
 

Additional rationale used in the evaluation of focal species include: 

• Spring chinook – fall spawner, primarily upper basin mainstem and large tributary, and 
relatively long fresh water residence. 

• Fall chinook – fall spawner in lower basin 
• Steelhead – spring spawner, utilize upper mainstem and mid/high elevation tributaries, 

and have a long fresh water residence. 
• Bull trout – very specific habitat requirements, yet diverse range of life history strategies, 

with very long fresh water residence. 
• Sockeye – rear in lake environment and have a summer upstream migration, have a 

relatively long fresh water residence. 
• Pacific lamprey – initially a secondary focal species with summer chinook and cutthroat 

but after public comments, Pacific lamprey is now a primary focal species with the other 
five focal species listed above. Of great cultural significance. 

Each of the six focal species is reviewed in more detail in the sections that follow. In particular, 
for each focal species this document examines: 

• Life history forms observed in the Yakima Subbasin relative to those observed 
throughout the entire range of the species; 

• The historic and current distribution and abundance; 
• Important characteristics of individual stocks within the subbasin; 
• Behavioral characteristic of the focal species at each major life stage; 
• Influence of hatcheries and harvesting on distribution and abundance; 
• These factors will then be considered in light of the environmental conditions in each of 

seven Assessment Units (described in Fish Habitat Conditions). 
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6.3.2 Spring Chinook 
Overview  

Life History Forms 

Spring chinook are differentiated from other chinook runs (or races) by the timing of their return 
to freshwater as adults. Adult spring chinook destined for areas upstream of Bonneville Dam 
(upriver runs) enter the Columbia River beginning in March and reach peak abundance (in the 
lower river) in April and early May (WDF and ODFW 1994). Chinook salmon may be further 
classified by the length of time young fish reside in streams prior to migration to the ocean 
environment. The two dominant behavioral patterns are generally characterized as stream-type or 
ocean-type (Gilbert 1913). Stream-type chinook spend usually one year (sometimes more) in 
freshwater as fry or parr before entry into the ocean, whereas ocean-type chinook generally 
migrate to the ocean in their first year of life (Healy 1991). Spring chinook in the Yakima 
Subbasin exhibit the stream-type life history form that is typical of northern populations and 
more southern populations that inhabit headwater tributaries. Occasionally, males mature in 
freshwater without ever migrating to the sea (Robertson 1957; Burck 1965; Mullan et al. 
(1992CPa). 

Historical Distribution and Abundance 

Spring chinook salmon were widely distributed in the Yakima basin prior to Euro-American 
settlement (Figure 2-38). The historic abundance of spring chinook in the Yakima Basin is 
poorly known due to the paucity of quantitative data. Therefore estimates of abundance rely on 
indirect methods rather than capture and release data. Consequently, estimates of spring chinook 
abundance may vary with methodology and information source. Bryant and Parkhurst (1950) and 
Davidson (1953) concluded that the Yakima Subbasin could support as many as 500,000 
spawning adults. These estimates were based on the quantity of gravel in the basin that was of 
sufficient size for spring chinook spawning. The NPPC (1989) estimated that returning adult 
spring chinook could number as high as 200,000 individuals. 

While considerable uncertainty exists for estimates of abundance under “reference conditions”, it 
is clear that populations decreased markedly throughout the upper Columbia Basin as a whole 
with the construction of mainstem dams. For example, the number of adult spring chinook that 
entered the Columbia River averaged less than 102,000 in the first eight years after construction 
of the Bonneville Dam (1938) a decline from previous years. 
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Figure 2-38. Historic spring chinook spawning distribution in the Yakima Subbasin 
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Figure 2-39. Current spring chinook distribution in the Yakima Subbasin. The current distribution 
figures are based on the most recent GIS data available from WDFW 
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Current Distribution and Abundance 

The current distribution of spring chinook salmon in the Yakima Subbasin has been reduced, but 
is still relatively similar to historic distribution (Figures 2-38 and 2-39). Notable exceptions 
include streams rendered inaccessible or unusable by unladdered dams (the upper Cle Elum 
River, possibly the upper Kachess, and the North and South Forks of the Tieton River) or by 
excessive irrigation diversions or releases (Taneum, Manastash and Wenas Creeks; the lower 
Tieton River) (YSS, 2001). The Upper Yakima stock spawns in the Yakima mainstem from Roza 
Dam (RM 128) to Keechelus Dam (RM 215), as well as the lower Cle Elum River and the North 
Fork of the Teanaway River. The Naches stock spawns in the Bumping River, the Little Naches 
River, Rattlesnake Creek, and in the mainstem Naches above the Tieton confluence. The 
American River stock spawns exclusively in the American River. Although the overall 
distribution of spring chinook in the Yakima Subbasin has changed little, far fewer fish utilize 
the remaining areas than did so prior to 1850 (YSS, 2001). Spring chinook abundance is 
commonly monitored by counting the number of fish passing through dams.  

Spring chinook adult passage at Prosser and Roza Dams was observed between 2000 and 2003. 
Between 4,000 and 22,000 fish successfully passed Prosser and between 6400 and 13,000 
successfully passed Roza (Table 2-11, YKFP 2003). Another indicator of spring chinook 
abundance is the number of redds, or nests, constructed by salmon in the course of spawning. 
Based on the number of redds observed between 1986 and 2003, the upper Yakima stock is the 
most numerous of the three stocks. The number of observed redds ranged from the high of 3,836 
to a low of 117. The number of redds constructed by fish affiliated with the Naches stock ranged 
from a high of 849 to a low of 58 during that same time period. Observed redds in the American 
River were even less common and ranged from a high of 464 to a low of 27. 

 
Table 2-11. Spring chinook counts (Adults and jacks combined) at Prosser and Roza dams, 
1982 - 2003.  Data source: Yakama Nation Fisheries. 

Year Prosser Dam Roza Dam 
1982 1,499 1,146 
1983 867 1,007 
1984 2,539 1,619 
1985 4,239 2,428 
1986 8,909 3,267 
1987 4,084 1,928 
1988 3,913 1,575 
1989 4,354 2,515 
1990 2,255 2,047 
1991 2,879 no count 
1992 4,415 3,027 
1993 3,873 1,869 
1994 1,302 563 
1995 666 326 
1996 3,079 1,562 
1997 3,173 1,445 
1998 1,903 795 
1999 2,773 1,704 
2000 19,011 12,327 
2001 21,472 12,516 
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2002 14,771 8,922 
2003 6,898 3,842 

6.3.2.1.1.1  

The Upper Yakima population has been the focus of a supplementation program 
located at the Cle Elum Supplementation and Research Facility (CESRF). Returns 
since 2000 have included jacks from this program, and hatchery origin fish have 
made a significant contribution to abundance of this stock since that time (Table 2-
12). The stability of the population if supplementation were to cease is not well 
understood, and much more study is needed 

 
Table 2-12. Wild versus hatchery adult chinook counts at Roza Dam 

Year Hatchery Wild 
2000 663 18257 
2001 7170 5346 
2002 6384 2538 
2003 2284 1558 

 
Probably as a result of the location of an acclimation facility in the Teanaway River, spawner 
returns and redds in the Teanaway river have increased from near zero to 110 redds in 2002, and 
31 in 2003. The long-term success of the introduced spring Chinook population in the Teanaway 
is also not well understood. The environmental conditions in the Teanaway, specifically the 
temperature regime, is significantly different from the mainstem Yakima, where the broodstock 
for the CESRF is collected. 

Important stock characteristics 

Three genetically distinct stocks of spring chinook have been identified in the Yakima Basin: the 
upper Yakima, the Naches, and the American River stocks (Marshall et al 1995). The Upper 
Yakima stock is a native stock with composite production, and the Naches and American River 
stocks are native stocks with wild production (WDFW, 2002). The Upper Yakima Stock includes 
the Yakima River, the Teanaway River, and Swauk Creek. The Naches River stock inlcudes the 
Naches River, the Tieton River, and Rattlesnake Creek. The American River stock resides 
exclusively in the American River. Besides the genetic (neutral markers) distinctions among 
them, other biological characteristics show differentiation as well (Marshall et al 1995). The 
stocks have some similarities in the timing of spawning runs and smolt outmigration and 
emergence, as well as in pre-smolt migration patterns and smolt age. However each stock has 
pronounced differences in terms of ocean age, mean fecundity, the spawning timing, and perhaps 
sex ratio. Although all stocks of Yakima spring chinook smolt as yearlings, adult ages do differ 
among stocks. For example, 77.5 percent of the spring chinook males and 88.8 percent of adult 
females in the upper Yakima stock return from the ocean at age 4 (Table 2-13). In contrast, only 
58.8 percent of the males and 45.7 percent of the females in the Naches stock return at age 4 
while 35.1 percent of the males and 52.7 percent females return at age 5. An even greater 
proportion of the American River stock adults return at age 5, with 52.8 percent males and 61.4 
percent females. Age 4 adults comprise only 41.1 percent and 36.3 percent of the total for the 
American River stock. A greater proportion of the returning adults in the Upper Yakima stock 
were jacks (17.1 percent) than in the Naches Basin and American Basin stocks include (~11 
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percent). Conservation of the genetic diversity and the unique life history traits of each 
individual stock is an important objective of the Yakima Subbasin plan. 
 
Table 2-13. Sex-specific age distribution of Yakima spring chinook spawners by stock based on 
mean data from 1986 to 2003 spawning ground carcass surveys. Data source: Yakama Nation 
Fisheries. 

Stock and Age 
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

Age III = 14.4% 3.4% 6.8% 1.9% 
Age IV  = 77.5% 88.8% 25.8% 57.9% 
Age V   = 8.1% 7.8% 2.8% 4.9% 
Age VI  = 0.0% 0.0% 0.0% 0.0% 

UPPER  
YAKIMA 

Sum 100.0% 100.0% 35.3% 64.7% 
Age III = 5.0% 1.0% 2.1% 0.3% 
Age IV  = 58.8% 45.7% 23.4% 27.1% 
Age V   = 35.1% 52.7% 12.7% 33.6% 
Age VI  = 1.1% 0.6% 0.4% 0.3% 

NACHES 

Sum 100.0% 100.0% 38.6% 61.3% 
Age III = 5.6% 0.0% 1.6% 0.0% 
Age IV  = 41.1% 36.3% 16.8% 21.0% 
Age V   = 52.8% 61.4% 20.1% 39.9% 
Age VI  = 0.5% 2.3% 0.3% 0.3% 

AMERICAN  
RIVER 

Sum  100.0% 100.0% 38.8% 61.2% 
 

Spawning 
Run-Timing 

Most Columbia River adult spring chinook spend two years in the ocean and, on average, return 
to their natal streams at four years of age (Mullan 1987; Fryer et al. 1992; Tonseth 2003) (Table 
2-13). However, as mentioned previously, the age of migrating adults varies somewhat within 
and among the Yakima Subbasin stocks. Radio-tagged spring chinook adults were released 
below Prosser Dam in 1991-92 and monitored through spawning in an effort to determine inter-
stock differences in run-timing and delays associated with various dams and fish ladders 
(Hockersmith et al. 1994). Perhaps the most significant finding of this study was that there was 
no inter-stock difference in the temporal distribution of fish as they arrived at Prosser Dam. This 
is true even though there are clear inter-stock differences in the onset and duration of spawning. 
On average, the dates of 10, 50 and 90 percent cumulative passage are April 10, May 13 and 
June 3, respectively (Figures 2-40 and 2-41).  
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 J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Spawning Run                                                           
Spawning                                                            
Incubation                                                           
Emergence                                                           
Fry Colonization                                                           
Subyearling Rearing                                                           
Winter Migration                                                           
Overwintering                                                           
Smolt Outmigration                                                           
Figure 2-40. Mean timing of successive freshwater life stages of Yakima Basin spring chinook 
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Figure 2-41. Cumulative passage of Yakima spring chinook spawning run at Prosser Dam, 1983-
2004 
 
There is, however, considerable variability from year to year, as the run has been 90 percent 
complete as early as May 20 and as late as June 24, a range of 35 days. The main reason for the 
interannual variability in run timing is the impact of high and low flows on the migration speed 
of spring chinook spawners (Figure 2-42). In an average year, the run is half complete 21 days 
later at Roza than at Prosser. Therefore, given the 81-mile distance between dams, the average 
fish is traveling at a rate of about 3.8 miles per day. In 1992, a year of unusually low flows, the 
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median fish passed Roza only seven days after it passed Prosser, indicating a migration rate of 
more than 11 miles per day.  
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Figure 2-42. Impact of high and low flows on run-timing of spring chinook spawners at Roza Dam 
 
Conversely, in years of high flow, like 1997, fish move considerably more slowly. This is a 
pattern observed for the spawning runs of all salmon and steelhead monitored in the Yakima 
Basin: run-timing is delayed during years of high flow and accelerated in years of low flow. 
Spring chinook enter the mainstem portions of tributaries from late April through July, and hold 
in deeper pools and under cover until onset of spawning. The spawning population typically 
includes of a small number of individuals that do not migrate to sea (Healey 1991; Mullan et al. 
1992CPb). When male chinook salmon reach sexual maturity without an ocean phase they are 
known as “precocious”. This is known to occur in both wild and hatchery stocks. The largest 
males are most likely to show evidence of early maturity (Rich 1920), and since hatchery fish 
reach larger sizes earlier in their development than wild fish this may be the reason why large 
numbers of hatchery fish mature precociously. 

Spawning 

Upper Yakima spring chinook spawn in the last 3 weeks of September, and Naches spring 
chinook generally begin spawning a few days earlier. American River fish spawn in late July 
through early August. Spring chinook in the Yakima Subbasin may spawn near holding areas or 
move upstream into smaller tributaries. Spawning activity may be delayed by elevated water 
temperature but generally peaks between August 8 and August 15 for American River fish, 
between September 8th and September 18 for the Naches stock and between September 15 and 
October 1st for the Upper Yakima stock. 

While the ocean-type or stream-type life history forms do not differ in average fecundity, most 
high fecundity populations are stream-type (Healey and Heard 1984). Fecundity also appears to 
increase in populations that are farther upstream from the mouth of the Columbia River. These 
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factors could be an evolutionary response to the probable higher mortality of migrants (both 
upstream and downstream). 

Incubation and Emergence 
Fertilized eggs incubate in the substrate from the time of redd construction in the late fall and 
winter until emergence as alevins in the spring. Natural spawn timing is related to incubation 
temperature, earliest in the cold temperatures such as the American, later in warmer temperatures 
such as the mainstem Upper Yakima. Emergence appears to be quite closely synchronized across 
stocks despite five to seven week differences in spawning timing. Fry traps were installed below 
most redds in the American River and in the upper Yakima River in the late winter of 1984 to 
estimate emergence timing. In the American River, fry were captured between March 20 and 
June 4, with a median capture date of April 17. In the upper Yakima, fry were captured between 
March 8 and June 13, with a median capture date of April 16. This range of emergence timing—
from early March through mid June with a peak in mid April—was also seen in the capture dates 
of fry collected in mesh traps (“redd caps”) that were fitted over spring chinook redds in the 
upper Yakima in 1984, 1985 and 1986 (Fast et al 1991). The mean egg-to-fry survival for the 
redds capped in these years was 60 percent, a figure assumed representative for upper Yakima 
spring chinook. 

Rearing 
Juvenile spring chinook in the Yakima Subbasin generally spend one year in fresh water before 
they enter the sea. Healey (1991) reported that some populations in more northern rivers produce 
smolts that spend an additional year in fresh water, but the vast majority of stream-type chinook 
spend no more than one winter in fresh water before they enter the sea. Juveniles from all three 
Yakima Subbasin stocks redistribute themselves downstream the spring and summer after 
emergence, with highest densities in summer being found well below the major spawning areas, 
but above Sunnyside Dam. The lack of fish in the lower Yakima mainstem (below Sunnyside 
Dam) is attributed to excessive summertime water temperatures (Fast et al. 1991). Water 
temperatures of 70oF or more are actively avoided by juvenile salmonids, and temperatures in 
excess of 77oF are lethal  

Smolt Outmigration 
Smoltification is the term that describes the physiological transformation that juvenile salmon 
undertake in preparation for life in the marine environment. Another characteristic common to all 
stocks of spring chinook is an extensive downstream migration of pre-smolts in the late fall and 
early winter. Various observations over recent years have led to the conclusion that most spring 
chinook pre-smolts migrate to the lower Yakima mainstem when water temperatures fall sharply 
in the late fall. This thermal trigger occurs earlier in the upper reaches of the basin.  Subyearling 
migrants begin appearing at the Wapatox Dam smolt trap on the lower Naches (RM 17.1) and at 
Roza Dam trap on the mid Yakima (RM 127.9) in October and November, and usually during 
December at the Chandler smolt trap at Prosser Dam on the lower Yakima (Fast et al 1991).  
Most wild Yakima spring chinook overwinter in the deep, slackwater portion of the mainstem 
Yakima between Marion Drain (RM 82.6) and Prosser Dam (Fast et al.1991), and begin their 
smolt outmigration from the lower river the following spring. This is commonly referred to as 
the “winter migrant” life history pattern. In contrast, 10-35 percent of the juveniles from a given 
brood year begin outmigration much nearer natal areas in the Naches and upper Yakima drainage 
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and move below Prosser Dam during the winter. This behavior is known as the “upriver smolt” 
pattern. 
The outmigration timing of Yakima spring chinook smolts is quite variable. Although the 
average dates of 10, 50 and 90 percent cumulative passage at Chandler are April 6, April 23 and 
May 20, respectively, the outmigration can be 90 percent complete as early as April 28 or as late 
as June 1 (Figure 2-43). The overall timing of the outmigration does not appear to be shifted 
earlier or later by flow, although the migration rate of actively migrating smolts is positively 
correlated with flow. The gross timing of the outmigration seems instead to be a function of 
water temperature the winter preceding smoltification. Specifically, there is an inverse 
relationship between the mean outmigration date and the thermal units accumulated over the 
months of December through March: the more degree-days in the Yakima through the coldest 
part of winter, the earlier the outmigration. 
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Figure 2-43. Outmigration timing of spring chinook smolts at Chandler trap, 1983-2000 
 

Hatcheries 
The Yakima/Klickitat Fisheries Project (YKFP) began artificial production of spring chinook in 
1997 with the completion of the Cle Elum Supplementation and Research Facility (CESRF). 
This facility was designed to conduct research on hatchery supplementation. The Northwest 
Power Planning Council stated, “the purpose of the Yakima/Klickitat Production Project is to test 
the assumption that new artificial production can be used to increase harvest and natural 
production while maintaining genetic resources. It also emphasized that careful evaluation of 
supplementation and employment of adaptive management methods will be needed to 
accomplish this purpose. Such an approach should add the benefits of learning about 
supplementation and hatchery systems while contributing to the Council’s goal of increasing 
salmon and steelhead runs in the Columbia River Basin” (YSP 1990). Genetic impacts are 
monitored in terms of domestication and within and between population variability. Ecological 
impacts on nontarget stocks are be monitored by comparing abundance, size structure, 
geographic distribution and interaction indices before and after supplementation. Impacts of 
nontarget species on project fish are assessed by indices of predation, competition, prey 
abundance, mutualism and disease. The ongoing research and monitoring activities associated 
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with the CESRF provide information on the effectiveness of restoration, hatchery 
supplementation technology and effectiveness, and other population management strategies that 
can benefit fisheries and habitat management in the Yakima Subbasin and in the Columbia Basin 
as a whole. 

Adult spring chinook salmon are collected at the Adult Collection and Monitoring Facility 
located at Roza dam. Adults are randomly collected throughout the duration of the spawning 
migration. Initially it was decided that no hatchery-returning adults would be used for brood 
stock. Some experimental crosses between hatchery and wild fish will be done to evaluate 
domestication selection. It was also determined that no more than fifty percent of the total wild 
run could be taken into the hatchery for broodstock. This will insure that there will always be 
natural spawning occurring in the river. 

Upon selection for brood stock, the adult salmon are measured, weighed, PIT tagged and 
transported by truck to the supplementation facility at Cle Elum. The adults are held in ponds 
through the summer. Spawning is done in September and early October. All adults are identified 
by their PIT tag code, DNA samples are taken, fish health samples are collected by USFWS, and 
the female’s eggs are collected. Each females egg complement is divided into three equal 
components, and each of these is fertilized with the sperm from a separate male. The eggs are 
mixed together and incubated. At the eyed stage the eggs are divided into two groups, the control 
and treatment, for experimental purposes. 

The fry are ponded in March and reared in the control or Optimum Conventional Treatment (OCT) 
group or the Semi Natural Treatment (SNT) group. OCT consists of juvenile hatchery rearing 
conditions that have been shown to be successful at various state tribal and federal hatcheries in the 
Northwest. The SNT treatment has the same densities, flows, etc as the OCT but also has raceway 
walls painted to resemble natural stream conditions, overhead cover, instream cover (submerged 
Christmas trees), and underwater feeders. There are nine raceways that are designated as OCT and 
nine are for the SNT fish, with about 45,000 juveniles reared in each raceway. The experiment is 
designed to determine if these more natural rearing conditions can improve survival and behavior of 
the juveniles. The juveniles are marked in the fall, with about 10 percent receiving PIT tags and all 
fish receiving coded-wire tags (CWT) that are placed in different body locations. These CWT fish 
can then be identified without sacrificing the experimental fish to recover the tags. The CWTs are 
coded so that each group (raceway) has its own code for identification of carcasses on spawning 
grounds. The juveniles are transported to three acclimation sites in late January or early February. 
Each of the acclimation sites has six raceways, with three OCT and three SNT. The fish are confined 
in the acclimation raceways for six weeks and then allowed to volitionally release for migration out 
of the subbasin. The smolts are monitored for PIT tags at various dams on their migration corridor to 
the ocean. Post release survival is calculated from these various detections. All adults returning to the 
upper Yakima can be identified at the Roza adult monitoring facility. Thus survival rates of returning 
adults can be determined at that facility. There is monitoring of harvest in the Yakima to collect any 
tag information of fish caught below Roza dam. YKFP managers are also requesting that other 
harvest monitors (in ocean and Columbia River) report tag information to the project. For more 
information on the CESRF and YKFP see the Inventory section. 

Details on operations and practices employed at the hatchery are available at the Artificial Production 
Review and Evaluation (APRE) report on the CESRF at APRE Summary. After review of both the 
APRE and draft HGMPs for this facility there are no significant concerns with its operation or 
management that are not directly addressed in the experimental design and purpose of the facility. 
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Harvest 
The State of Washington, the Yakama Nation and the Confederated Tribes of the Umatilla Indian 
Reservation regularly schedule fisheries in the Yakima River Basin. Each jurisdiction has 
retained the authority to regulate its fisheries upon approval of its respective governing bodies. 
Fishing regulations authorize fisheries and describe lawful gear, fishing area, notice restrictions, 
and other miscellaneous regulations for fisheries enforcement purposes. All fisheries are 
monitored and enforced by agencies of the respective jurisdictions to ensure compliance and to 
provide accurate in-season accounting of harvest. Fisheries are routinely coordinated and fishery 
data shared between the co-management authorities via the United States v. Oregon harvest 
management process. 

Tribal Fisheries 

The majority of tribal fishing effort occurs during a fishery typically open from early April 
through mid-June from the mouth of the Yakima River upstream to the Wapato irrigation dam 
just south of Union Gap. Weekly fishing periods are set annually and generally vary from 2.5 to 
4.5 days per week depending on expected run size and can be adjusted based on in-season run 
size and harvest data. With the implementation of the CESRF, monitoring of tribal spring 
chinook fisheries in the Yakima River Basin has been increased with harvest monitors observing 
the fishery for an average of nearly 1,500 hours annually since 1999. The spring chinook fishery 
has also been sampled for biological and stock composition purposes since 1999. A tribal fishery 
is also open on the Yakima River during the fall with tribal monitors typically recording over 
100 hours of observation of the fishing effort and harvest. However, very little effort and 
virtually no harvests have been observed in these fall fisheries in recent years.  
At other times of the year, the Yakima River and selected tributaries within the Yakama 
Reservation are open to fishing by tribal (and sometimes by non-tribal) members. Regulations 
are promulgated annually specifying closures at times and places where steelhead spawning is 
known to occur. Since fishing effort and success in these fisheries are very sporadic, there is no 
routine monitoring program. Harvest is assumed to be minimal in these fisheries.  

Harvest Estimates 

Estimated annual harvests of spring chinook in tribal and non-tribal fisheries in the Yakima 
River Basin in recent years are given in Table 2-14.  
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Table 2-14. Spring Chinook Harvest in the Yakima River Basin, 1982-Present 

 Tribal Non-Tribal River Totals Harvest 
Year Adults Jacks Adults Jacks Adults Jacks Total Rate1 

1982 434 0 0 0 434 0 434 23.8%
1983 84 0 0 0 84 0 84 5.8%
1984 289 0 0 0 289 0 289 10.9%
1985 865 0 0 0 865 0 865 19.0%
1986 1,340 0 0 0 1,340 0 1,340 14.2%
1987 517 0 0 0 517 0 517 11.6%
1988 444 0 0 0 444 0 444 10.5%
1989 747 0 0 0 747 0 747 15.2%
1990 663 0 0 0 663 0 663 15.2%
1991 32 0 0 0 32 0 32 1.1%
1992 309 36 0 0 309 36 345 7.5%
1993 129 0 0 0 129 0 129 3.3%
1994 25 0 0 0 25 0 25 1.9%
1995 66 13 0 0 66 13 79 11.9%
1996 450 25 0 0 450 25 475 14.9%
1997 575 0 0 0 575 0 575 19.2%
1998 188 0 0 0 188 0 188 9.9%
1999 321 283 0 0 321 283 604 21.7%
2000 2,271 87 92 8 2,363 95 2,458 12.8%
2001 2,510 96 1,908 116 4,418 212 4,630 19.9%
2002 2,507 73 5232 5 3,030 78 3,108 20.6%
2003 352 88 0 0 352 88 440 6.3%

1. Harvest rate is the Yakima River Basin harvest as a percentage of the Yakima River mouth run size. 
2. Includes estimate of post-release mortality of unmarked fish. 

 
Recreational Fisheries 

A spring chinook salmon “test” fishery in the upper Yakima River in Kittitas County, the first in 
approximately 40 years, was open 8 weekend days from June 10 - July 2, 2000. The fact that this 
reach of the Yakima was open year-round for catch and release trout fishing and selective gear 
rules (no bait, single barbless hook), caused some concern among trout fly fishers. 

The second spring chinook season in recent history was open April 21, 2001 in the middle 
Yakima River from State Route 223 Bridge at Granger to 3,500 feet below Roza Dam Anglers 
were allowed to harvest two salmon per day (hatchery or wild) with a season limit of ten salmon 
per person. The fishery was originally planned to close on June 15, but due to higher than 
expected harvest rates and a slightly lower run size than forecast, the season was closed on May 
28. Opening this fishery in the reach from Granger to Roza Dam reduced the conflict between 
salmon and trout anglers, and also avoided the problem that hatchery fish are anesthetized at 
Roza Dam, and cannot be used for human consumption for at least 21 days after being 
anesthetized. 

A spring chinook season was again open April 20 - June 16, 2002 from State Route 223 Bridge 
at Granger to 3,500 feet below Roza Dam. Anglers were allowed to harvest two adipose-clipped 
hatchery salmon per day (wild fish had to be released) with a season limit of ten salmon per 
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person. In 2002, for the first time, the spring chinook run included three age classes (age 3, 4 and 
5) of Yakima/Klickitat Fisheries Project (YKFP) hatchery supplementation fish (brood years ‘97, 
‘98 and ‘99). The pre-season forecast predicted an adult return of 12,300 hatchery and 9,500 wild 
fish for a total river mouth return of 21,800. During co-manager discussions with the YN, 
WDFW agreed to limit non-tribal sport harvest to YKFP hatchery fish in 2002 (and in most 
future years unless a very large (unspecified) wild run of Naches Basin chinook return). This was 
done to reduce “mixed stock” fishery impacts to the un-supplemented, “weak stock” of wild fish 
returning to the Naches Basin. In 2001, the sport fishery was permitted to harvest both wild and 
hatchery fish, but the wild component was substantially larger (2001 forecast: 16,100 wild; 
10,000 hatchery). 

There was no fishery in 2003, again due to low run size. A fishery is scheduled for 2004, from 
April 16 – June 15, again for hatchery chinook. Wild chinook must be released. The run size 
forecast is similar to 2002, so expectations are high for a very successful fishery. 
 
Table 2-15. A summary of recent spring chinook sport fishing seasons and regulations 
Season River Reach Open to 

Fishing 
Daily Limit Additional Restrictions 

June 10 – July 2, 
2000* 

Roza Dam to Teanaway 
Access 

1 Bait prohibited, non-buoyant lure 

April 20 – June 
16, 2002  

3500 ft below Roza to 
Granger 

2 Wild release, 10 fish season limit 

April 21 – May 
28, 2001       

3500 ft below Roza to 
Granger 

2 10 fish season limit 

No season in 
2003 

   

April 16 – June 
15, 2004  

3500 ft below Roza to 
Granger 

2 Wild release 

*Weekend days only 
 

Although wild spring chinook salmon production has increased significantly, beginning with the 
2000 return, a significant part of the increase in adult production and returns is the result of 
experimental hatchery smolt supplementation from the YKFP. 

Recreational fisheries for Yakima River spring chinook salmon will be conducted annually when 
the run size exceeds spawning requirements and a significant adult surplus is available for tribal 
and non-tribal harvest. Spring chinook fisheries typically commence in late April and continue 
into June, well before adult steelhead begin their migration into the Yakima River, which usually 
begins in late September. Fishery timing and locations provide temporal and spatial separation 
between spring chinook salmon anglers and wild adult steelhead and the encounter rate is 
virtually zero. Those steelhead caught and released are generally spawned out kelts. The 2002 
Yakima spring chinook sport fishery was “biologically conservative” with a modest adult 
exploitation rate (3.6 percent) comparable to harvest rates on more threatened stocks. This 
conservative approach will continue into the future. The sport fishery was very popular and 
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generated considerable support from both local and out-of-basin anglers, professional guides and 
bait/tackle retailers. The spring chinook fishery generates significant direct and indirect benefits 
to the local economy, as well as less measurable, but equally important “quality of life” benefits. 
The WDFW in cooperation with Yakama Nation will continue to provide biologically sound, 
fishing seasons for salmon in the Yakima Basin, consistent with resource stewardship 
obligations. 

Sport Fishery Monitoring 

A creel census was condusted on all eight days of the “test” spring chinook season of 2000, 
which was open on June 10-11, 17-18, 24-25, and July 1-2, 2000 (Table 2-16). Interviews were 
done with 320 salmon anglers who fished 941 hours, and caught and kept 29 adult and 2 jack 
spring chinook. Although good estimates of total fishing effort were not obtained, the product of 
a crude estimate of effort and catch per unit effort results in estimated harvest of 100 salmon 
during 780 angler days of fishing effort.  

In 2001 a total of 1,516 bank anglers and 354 boat anglers (1,870 combined) were interviewed.  
Interviewed bank anglers fished 4,060 hours and caught 118 adults, 68 jacks, and released 1 
steelhead. Interviewed boat anglers fished 2,714 hours and caught 99 adults, 3 jacks and did not 
release any steelhead. Estimated harvest was 1,918 adults and 105 jacks 

A total of 485 bank anglers and 217 boat anglers were interviewed during the 2002 fishery. 
Interviewed bank anglers fished 892 hours, harvested 7 hatchery adults, and released 3 wild 
adults.  Interviewed boat anglers fished 1,523 hours, harvested 51 hatchery adults, one jack and 
released 32 wild adults. The expanded season estimate for harvest of hatchery fish was 487 
adults and 5 jacks; an estimated 357 wild adults and 0 jacks were released. 
 

Table 2-16. Yakima spring chinook harvest 2000 to 2003. 
Year Adult Jack 
2003 No Fishery 

 20021     487     5 
2001 1,918 105 
2000      92     8 

12002 spring chinook fishery was open for retention of hatchery chinook only 

 

Key Findings for Spring Chinook: 

• Spring chinook populations have been dramatically reduced from pre-1850 abundance 
levels.  

• Range of Spring Chinook has been reduced.  
• Yakima Subbasin stocks redistribute themselves downstream the spring and summer after 

emergence, with highest densities in summer being found well below the major spawning 
areas, but above Sunnyside Dam. 

• Increases in abundance of spring chinook as a result of the supplementation of the 
population at the Cle Elum Supplementation and Research Facility have allowed in 
Subbasin Tribal and Sport harvest for the first time in over 40 years.  
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Key Uncertainties for Spring Chinook:  
 

• Ongoing activities associated with the Cle Elum Supplementation and Research Facility 
provide information on the effectiveness of restoration, supplementation technology and 
effectiveness, and other population management strategies that can benefit fisheries and 
habitat management in the Yakima Subbasin and in the Columbia Basin as a whole. The 
stability of the population if supplementation were to cease is not well understood and 
much more study is needed. 

• As a result of the location of an acclimation facility in the Teanaway River, spawner 
returns and redds in the Teanaway river have increased from near zero to 110 redds in 
2002, and 31 in 2003. The long-term success of the introduced spring Chinook 
population in the Teanaway is also not well understood. The environmental conditions in 
the Teanaway, specifically the temperature regime, is significantly different from the 
mainstem Yakima, where the broodstock for the CESRF is collected. 

• The purpose of the Yakima/Klickitat Production Project is to test the assumption that new 
artificial production can be used to increase harvest and natural production while 
maintaining genetic resources.  
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6.3.3  Fall Chinook  
Overview 

Life History Forms 

Fall chinook are generally recognized as runs that return to natal streams for spawning during 
periods within the latter months of the year. This life history type is also referred to as Ocean 
Type. In the Yakima Basin, the timing of the spawning run is specifically in the September-
November timeframe, with actual spawning taking place in October and November. Incubation 
extends throughout the winter and spring and is followed by emergence/fry growth/outmigration 
in the February-July period (Figure 2-44). This comparatively short instream development, 
followed by outmigration to saltwater prior to reaching a full year in age, which places fall 
chinook in the “ocean-type” life history category. 

 
Figure 2-44. Mean timing of successive life stages of Yakima basin fall chinook 
 

Historical Distribution and Abundance 

As noted in the Yakima Subbasin Summary (2001), “Little is known about the historical 
distribution of fall chinook, although [fisheries] managers generally believe the primary 
production area was the same as it is today: the lower ~100 miles of the Yakima mainstem, from 
the current site of the Sunnyside Dam to the Columbia confluence (Figure 2-45).” The YSS 
(NPPC 2001) goes on to speculate that the historic distribution may have been somewhat 
broader, especially that there might have been some additional upstream extent as well as more 
successful utilization of the upper portions of the range. 

There has also been the relatively recent (early 20th century) development of a separate, self-
sustaining population of fall chinook in the Marion Drain. Some researchers speculate that this is 
the remnant endemic Yakima fall chinook strain. Similarly, there is limited information 
regarding historic abundance of fall chinook. The YSS (NPPC 2001) states that “[t]he scant 
literature on the subject suggests that historical abundance probably ranged from about 38,000 to 
100,000” (based on two studies, using significantly different methods, from the early 1990s). In a 
recent master’s thesis, Tuck (1995) summarized the findings of various researchers and agencies 
from 1953 forward. These several older sources all arrived at estimates in the same range as 
noted in the YSS (NPPC 2001), above, with a tendency toward the high end of that range. By 
any estimation, the abundance of Fall Chinook has been significantly reduced from historic 
levels. 
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Figure 2-45. Historical spawning distribution of fall chinook in the Yakima Subbasin 
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Figure 2-46. Current distribution of fall chinook in the Yakima Subbasin  
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Current Distribution and Abundance 

There are two genetically distinct stocks of fall chinook recognized in the Yakima Basin. The 
mainstem stock is found throughout the lower mainstem (roughly the lower 100 miles), and the 
Marion Drain stock is endemic to the Marion Drain (Figure 2-46). Marion Drain is a unique, 
man-made feature of the watershed, consisting of a 19-mile-long drainage ditch for the Wapato 
Irrigation Project (WIP). The original ditch was dug early in the 20th century to drain wetlands 
and was enlarged over the years to serve as a major delivery canal for WIP. It discharges into the 
Yakima River at RM 82.6, 2.2 miles upstream of the mouth of Toppenish Creek. 

As noted in the discussion of historic distribution, current distribution is thought to be similar to 
the historic (Figures 2-44 and 2-45). Current distribution continues to be along the lower 
mainstem of the Yakima up to approximately RM 100, and includes the Marion Drain 
“tributary”. 

Fall chinook abundance has been measured for many years. Figure 2-47 (NPPC 2001) illustrates 
the escapement through the Prosser Dam and the estimated redd counts from the Marion Drain 
during the 18-year period of 1983-2000.  These suggest a fairly wide fluctuating abundance, with 
the Prosser escapement ranging from as low as 232 in 1988 to as high as 1,612 only 4 years later. 
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Figure 2-47. Prosser Dam counts of all chinook (adults + jacks) and Marion Drain 
 

Because fall chinook utilize the river below Prosser Dam (the lower 47 miles of the mainstem), 
estimates of abundance must include the addition of escapement from below Prosser Dam to the 
figures noted above. The YSS (NPPC 2001) provides WDFW estimates of below-Prosser 
escapement for 1998-2000. The 1998 estimate was a range between 667 and 1203 (differences 
derive from different estimating methods); in 1999 they estimated 2069 (only one method was 
successfully used); and in 2000 the estimate was 3125 (again the just the “area under the curve” 
model was used). 
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Yakima basin fall chinook abundance has been supplemented with hatchery production for many 
years. This supplementation has been from both above and below the Prosser Dam. Yakima 
River Mainstem fall chinook are not a distinct population from the Hanford Reach fall chinook, 
genetic introgression or damage to the Hanford Reach Fall Chinook or Lower Yakima fall 
chinook from Prosser hatchery releases is low due to the small proportion of this combined stock 
that is currently of hatchery origin. Figure 2-48 presents estimates of total fall chinook 
escapement (natural plus hatchery) from the Yakima basin from 1984 through 2000. These 
estimates range from a low of 523 fish in 1988 to a high of 5133 in 2000. 

Yakima River Subbasin- Fall Chinook Salmon Estimated Escapement
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Figure 2-48. The estimated fall chinook run to the Yakima Basin (includes below Prosser Dam), 
1984-2000 
 

Important stock characteristics 

The YSS (NPPC 2001) notes that “the genetic status of the historical fall chinook population is 
unknown” and goes on to identify the two current, genetically-distinct stocks (mainstem/ 
Hanford Reach and Marion Drain). It also makes the important point that “[b]ased on existing 
electrophoretic and life history data, the genetic variability within the Marion Drain population 
represents a substantial portion of the genetic variability found in mid-Columbia summer and fall 
chinook. … the Marion Drain population may prove to be an important part of the effort to 
rebuild fall chinook in the Yakima Basin.” 

In addition to these genetic differences, the YSS (NPPC 2001) reports that “[t]here are striking 
differences in age distributions and sex ratios between the two fall chinook stocks. Curt Knudsen 
(WDFW, pers.comm., 1992) estimated that the mean proportion of fish that were ocean age 1 
through 4 in the mainstem stock was, respectively, 12 percent, 12 percent, 66 percent and 11 
percent. By contrast, the age distribution for Marion Drain fish for the same ages was 48 percent, 
46 percent, 6 percent and 0 percent. These figures represent the mean values observed in 
spawner/GSI surveys in 1989-1991, and incorporate corrections for sex- and size-related biases 
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known to skew spawner survey data. Half of the Marion Drain population consists of jacks 
(ocean age 1). Not surprisingly, sex ratios between stocks are equally divergent. The mean sex 
ratio in Marion Drain is 73 percent males and 27 percent females. By contrast, the sex ratio for 
the mainstem stock is 46 percent males and 54 percent females.” 

The highly skewed sex ratio in Marion Drain implies correspondingly high spawners per redd 
ratio. The mean ratio observed in 1991 and 1992 was 9.3 spawners per redd. More importantly, 
the Marion Drain sex ratio implies a low reproductive potential and therefore, absent unusually 
high egg-to-adult survival rates or fecundity, low productivity. The fecundity of Marion fish has 
been estimated at 4,728 eggs/female. By contrast, the mean fecundity for mainstem females 
estimated at 6,106.” Given the potential genetic diversity importance of the Marion Drain stock 
noted above, this reduced productivity/fecundity may suggest giving particular attention to the 
protection and restoration of this stock. 

Spawning 
Run-Timing 

Adult fall chinook typically return to the Yakima Basin from the ocean as 3, 4, or 5 year olds, 
from September through November. The YSS (NPPC 2001) reports that “[t]he average dates of 
10 percent, 50 percent and 90 percent passage are May 9, June 6 and July 1, but there is a very 
large amount of [year-to-year] variability 

According to the YSS (NPPC 2001) “[t]he spawning run at Prosser begins in early September, 
peaks in late September, and is almost always totally finished by the second week of November.  
The variability in run-timing is related to flow, but not water temperature, and the flow/passage 
relationship is the opposite of that seen for spring chinook: [in this case,] higher flows accelerate 
passage.” 

Spawning 

The YSS (NPPC 2001) explains that “[s]pawning …begins about the middle of October, peaks 
the first week of November, and is complete by the third week of November. Spawning in the 
lower mainstem, however, apparently includes some fish that spawn much later than the norm. 
WDFW biologists operated a screw trap in the lower river in 1990 and captured 35 mm newly 
emergent fry in May, when most fall chinook were 80-100 mm smolts (Busack et al., 1991). A 
spawning timing of late December or early January would be consistent with a May emergence.” 

Incubation and Emergence 
Incubation of fall chinook eggs in the Yakima basin starts as early as October and can extend as 
late as late April. There is a typical incubation period of 4 to 5 months, followed by emergence 
of the fry. Emergence occurs earliest for Marion Drain fish, ranging from mid-February for eggs 
deposited by early spawners (mid October) to late March for late spawners (mid November). In 
the mainstem, emergence does not occur before late March and extends into the third week of 
April.” 

Rearing 

Fall chinook rear a very short time in freshwater. Smolts begin migration almost immediately 
after fry colonization. This brief freshwater residence is critical to the survival of the population, 
even though rearing on the Yakima Subbasin is generally less than two months. 
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Smolt Outmigration 
One important life history difference between present-day and historical fall chinook populations 
is known: smolt outmigration timing. In intact habitats, many populations of ocean-type chinook 
begin their smolt outmigration in May, reach a peak in June or July, and continue migrating 
through September (Groot and Margolis, 1991). Just such an outmigration of subyearling 
chinook was observed in the Yakima in 1928, 1929 and 1930 (Lichatowich, 1992). This timing 
contrasts sharply with the current outmigration, which typically ends in early July as stream 
temperatures in the lower reaches of the Yakima begin to approach lethal levels. This truncation 
in the outmigration “window” has likely had a significant negative effect on the suitability of the 
entire lower Yakima River for natural production of fall chinook. 

As noted above in the run timing discussion, there is significant variation in the timing of 
outmigration. The YSS (NPPC 2001) suggests that “[i]t is possible that much of this variability is 
due to temperature – to a temporary “stalling” of the outmigration by a short period of high 
temperatures, or to a premature truncation of the entire run by a prolonged period of high 
temperatures which directly or indirectly kills the later portion of the outmigration. This 
hypothesis is supported by two observations. One observation is the strong inverse relationship 
between the date of 90 percent passage and mean Chandler water temperature from June 15 – 
July 15 [Figure 8 of the YSS (NPPC 2001)]. This data shows that the outmigration ends 
considerably earlier during hot years, and that an increase of 100 F in late spring water 
temperatures usually means the outmigration will end nearly a month earlier. “ 

“The other observation is the disparity between simultaneous passage estimates at Chandler and 
in a screw trap fished near Richland in the lower Yakima (RM 8) in the spring of 1992. The 
estimated passage of fall chinook smolts at Chandler and at the Richland screw trap lagged three 
days to adjust for travel time. Between May 26 and June 10, passage at Chandler averaged 
10,538 fish per day, and totaled 174,624 fish. Comparable figures for the trap at Richland, 40 
miles downstream, were 1,246 and 19,9295, respectively. This loss of fish is all the more 
remarkable in light of the fact about 70 percent of Yakima fall chinook spawn below Chandler. 
During this period, mean daily water temperatures at Richland averaged 760 F, and ranged from 
72 to 810 F. Temperatures at Chandler averaged 710 F, ranging from 69 to 730 F. Evidently the 
smolts were able to cope with the temperatures at Chandler, but not those further downstream.” 

Hatcheries 

In 1996 the Yakama Nation constructed the Lower Yakima Supplementation and 
Research Facility at Prosser dam. Three ponds were constructed for acclimation and release of 
fall chinook at that facility. From 1996 on, the Yakama Nation has collected adult broodstock at 
Prosser dam and used their progeny for smolt releases. Details on operations and practices 
employed at the hatchery itself see the Artificial Production Review and Evaluation (APRE) 
report on the CESRF at APRE Summary 
 

                                                 
5 Note that the figures for the Richland screw trap are estimates of passage, not raw catch. They were generated by dividing daily 
catches by 0.045, the mean entrainment rate estimated from the recapture of marked fish. 
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Harvest 
Fall Chinook Sport Fishery Seasons 

After being closed from 1965 through 1997, a fall chinook salmon sport fishery was opened on 
the Yakima River September 1, 1998. Since that time fall sport fishing salmon seasons have 
opened annually.  The seasons, reaches open, daily catch limit, and some of the additional rules 
are recorded in Table 2-17 below. 
 
Table 2-17. A summary of recent fall chinook sport fishing seasons and regulations.  
Season River Reach Open to 

Fishing 
Daily Limit Additional Restrictions 

Sept 1 – Oct 31, 
1998 

Hwy 240 to Chandler Pwr 
House 

2 Selective gear rules 

Sept 25 – Oct 31, 
1999 

Hwy 240 to Prosser Dam 2 AD or Ventral fin clipped salmon 

Sept 16 – Oct 31, 
2000 

Hwy 240 to Prosser Dam 2  

Sept 16 – Oct 31, 
2001 

Hwy 240 to Prosser Dam 6 no more than 2 adults 

Sept 16 – Oct 31, 
2002 

Hwy 240 to Prosser Dam 6 no more than 2 adults 

Sept 16 – Oct 31, 
2003 

Hwy 240 to Prosser Dam 6 no more than 2 adults 

Sept 1 – Oct 22, 
2004 

Hwy 240 to Prosser Dam 6 no more than 2 adults 

 

Selective gear rules (no bait, single barbless hook, no boats with motors) were adopted in 1998 to 
reduce potential steelhead hooking mortality. Steelhead, which are listed as threatened under 
ESA, are required to be released if caught. Monitoring in 1998 and since that time revealed that 
few steelhead are caught during the fall fishery, therefore starting in 1999 there have been no 
selective gear rules. The majority of the annual steelhead run enters the river after the fall fishery 
is closed. 

A permanent regulation was implemented and published in the fishing regulation pamphlet in 
2002. Yakima salmon seasons can be closed by emergency rule if in-season run size estimates 
indicate insufficient numbers of fish to support a fishery and meet hatchery/natural escapement 
needs. The regulation establishes a permanent season for salmon in the lower Yakima River from 
Prosser Dam to Hwy 240 bridge from September 16 through October 31, daily limit of 6 fish, no 
more than 2 adults (salmon ≥ 24 inches), non-buoyant lure restrictions, and night closure. The 
rule was modified slightly for the fall 2004 season because in recent years spawning fish have 
been harvested from redds. Starting in 2004, the season will close October 22nd to avoid fishing 
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on spawning fish. Except in 1998, both coho and fall chinook could be retained during the fall 
salmon fisheries described above.  

The fall Yakima River salmon fisheries are not the result of increased wild runs, but the product 
of Yakima/Klickitat Fisheries Project (YKFP) fall chinook and coho hatchery production. The 
co-managers hope to continue to provide these important sport fishing opportunities in future 
years. An agreement was reached in early 1999 with the Yakama Nation Fishery Resource 
Division to open both fall chinook and coho fisheries starting fall1999 based on favorable pre-
season run size predictions. 

Fall Sport Fishery Monitoring 

The fall fishery has been and will continue to be monitored to estimate fishing effort, estimate 
harvest, and monitor catch and release of steelhead, which may not be harvested (Table 2-18). 
This monitoring is a required commitment by WDFW to NOAA Fisheries because steelhead are 
listed as threatened under ESA. 

The first (1998) Yakima River fall chinook sport fishery in many years proved to be “low key” 
and not very successful. Since the river was opened by emergency regulation for the first time in 
decades, few anglers were prepared for the fishery even though an agency news release was 
published in several regional newspapers. The results were slightly better in 1999, and the 
fishery expanded dramatically in terms of fishing effort and harvest starting in 2000. 

 
Table 2-18. 1998 - 2003 fall chinook/coho fisheries monitoring.  

Effort (total hours) Estimated Harvest  
 
Year  

Total 
 

Sampled 
 

% 

 
Anglers 

Interviewed 
Chinook 
(Adult) 

Chinook 
(Jacks) 

 
Coho 

2003 32,225 5,045 15.7 2,341 1,422   41   0 
2002 22,796 1,697   7.4   711 2,300   0   55 
2001 13,193 2,159 16.4   861 942 58   54 
2000 12,556 1,933 15.4   712   255   22 69 
1999 6,412 1,139 17.8 408 134 0 54 
1998 791 - - - 28 0 0 
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Protection Key Findings for Fall Chinook: 

• There has also been the relatively recent (early 20th century) development of a separate, 
self-sustaining population of fall chinook in the Marion Drain. Some researchers 
speculate that this is the remnant endemic Yakima fall chinook strain.  

• By any estimation, the abundance of Fall Chinook has been significantly reduced from 
historic levels.  

• “[b]ased on existing electrophoretic and life history data, the genetic variability within 
the Marion Drain population represents a substantial portion of the genetic variability 
found in mid-Columbia summer and fall chinook. … the Marion Drain population may 
prove to be an important part of the effort to rebuild fall chinook in the Yakima Basin.”  

 

Restoration Key Findings for Fall Chinook: 
 

• Yakima River Mainstem fall chinook are not a distinct population from the Hanford 
Reach fall chinook, genetic introgression or damage to the Hanford Reach Fall Chinook 
or Lower Yakima fall chinook from Prosser hatchery releases is low due to the small 
proportion of this combined stock that is currently of hatchery origin.  

• One important life history difference between present-day and historical fall chinook 
populations is known: smolt outmigration timing. This truncation in the outmigration 
“window” has likely had a significant negative effect on the suitability of the entire lower 
Yakima River for natural production of fall chinook.  

• The first (1998) Yakima River fall chinook sport fishery in many years proved to be “low 
key” and not very successful. Since the river was opened by emergency regulation for the 
first time in decades, few anglers were prepared for the fishery even though an agency 
news release was published in several regional newspapers. The results were slightly 
better in 1999, and the fishery expanded dramatically in terms of fishing effort and 
harvest starting in 2000. 
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6.3.4 Steelhead 
Overview 

Life History Forms 

The species Oncorhynchus mykiss, of which steelhead and rainbow trout are members, displays 
an astonishing array of life history strategies, meristic traits, and genetic variation (Behnke 
1992). Most taxonomists recognize the existence of a number of subspecies and steelhead trout 
that occur in the Yakima Subbasin are classified as O. mykiss gairdneri. Two forms of O. mykiss 
gairdneri occur in the Yakima Subbasin, the anadromous form known as the steelhead trout and 
the resident form known as the rainbow trout. Anadromy is not obligatory in O. mykiss 
(Rounsefell 1958, Mullan et al. (1992Cpa). Progeny of anadromous steelhead can spend their 
entire life in freshwater, while progeny of rainbow trout can migrate seaward. We consider O. 
mykiss as one complex for this review.  

Steelhead may be further classified into two distinct races, or runs (Smith 1960; Withler 1966; 
Everest 1973; Chilcote et al. 1980). Winter-run fish ascend streams between November and 
April, while summer-run fish enter rivers between May and October. Steelhead in the Yakima 
Subbasin are all classified as summer-run.  

Steelhead, unlike Pacific salmon, do not all die after spawning. A small proportion of spawners 
(known as kelts) may return to the ocean for a short period and repeat the spawning migration. 
Spawning adults typically range between three and seven years of age. 

Young steelhead typically rear in streams for some time prior to migrating to the ocean as 
smolts. Steelhead smolts have been shown to migrate at ages ranging from 1-5 years, with most 
populations smolting at ages 2 or 3 (Shapovalov and Taft 1954; Withler; 1966; Loch et al. 1988). 
Steelhead grow rapidly after reaching the ocean, where they feed on crustaceans, squid, herring, 
and other fishes (Wydoski and Whitney 1979; Pauley et al. 1986). The majority of steelhead 
spend 2 years in the ocean (range 1 - 4) before migrating back to their natal stream (Shapovalov 
and Taft 1954; Narver 1969; Ward and Slaney 1988). Once in the river, steelhead apparently 
rarely eat and grow little if at all (Maher and Larkin 1954). These various behaviors produce fish 
that range between three and seven years of age at the time of spawning. 

Historical Distribution and Abundance 

Steelhead trout were widely distributed in the Yakima basin prior to 1850 (Figure 2-48) and were 
known to utilize virtually all of the major streams and tributaries for some aspect of their life 
history. It is probable that the historical spawning distribution of summer steelhead included 
virtually all accessible portions of Yakima Basin, with highest spawning densities occurring in 
complex, multi-channel reaches of the mainstem Yakima and Naches, and in third and fourth 
order tributaries with moderate (1-4 percent) gradients (YSS, 2001). The historic abundance of 
steelhead trout is poorly known. Howell et al., (1985) estimated that over 80,000 adult steelhead 
trout might have returned to spawn in the Yakima Subbasin. 
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Figure 2-48. Historical steelhead spawning distribution in the Yakima Subbasin 
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Figure 2-49. Current distribution of steelhead/rainbow trout in the Yakima Subbasin  
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Current Distribution and Abundance  

The current range of the steelhead/rainbow trout complex in the Yakima Subbasin is slightly 
smaller than under historic conditions (Figure 2-49). However, the range of anadromous 
steelhead is significantly reduced from 1850. Fewer tributaries are utilized for spawning and 
rearing than were historically. Relevant examples include Tieton River and Wenas Creek. 
Sections of many streams thought to formerly support spawning and rearing are now utilized 
only as migration corridors due to habitat degradation.  

When compared to other river sytems with similar elevations the proportion of the 
steelhead/rainbow trout population that exhibits anadromy is significantly reduced. There are 
several theories that attempt to reconcile this difference in rates of anadromy – current 
environmental conditions favor residency; interbreeding with introduced resident rainbow; and 
loss of anadromy due to reduced access caused by early operations of Roza Dam. It is also 
known that growth of juvenile rainbow trout is well below growth rates in similar Columbia 
Basin systems, reinforcing the hypothesis that the young of the year life stage is limiting 
rainbow/steelhead trout production in Upper Yakima. The population of resident O. mykiss in the 
Upper Yakima Basin is substantially less productive than red-bands in the Deschutes and 
rainbow trout in rivers of southwestern Montana. Age-classes are highly skewed to older fish. 
Significant mortality before year one affects these fish, and Pearsons et al. have hypothesized 
that the high-energy environment, coupled with a profound lack of habitat for small-bodied fish 
and an altered food base, is creating a body-size threshold that limits recruitment into the 
population. 

Precise counts of steelhead abundance over time are not available because adult steelhead returns 
have been monitored for only a short period of time, while redd counts have been monitored 
since the 1980s. Between 1999 and 2004, roughly 1,300 to 4,500 adults were observed passing 
Prosser. Between 130 and 220 adults passed Roza Dam between 2001 and 2003 (Figure 2-19). In 
the period between 1986 and 2000 between 430 and 2,900 steelhead were observed in the 
Yakima Subbasin (Tables 2-17, 2-18).  According to 2002 WDFW data, current steelhead stock 
abundance in the Yakima River basin is believed to be less than 5 percent of its historical level in 
most years and as low as 1 percent in some years. 

The Toppenish and Satus Creek populations are currently healthy, and abundance of steelhead in 
the Yakima Subbasin is weighted heavily toward those stocks. Improvements in the abundance 
and distribution of other stocks in the subbasin will increase the stability and resiliency of 
steelhead populations within the subbasin as a whole. Within the subbasin, there are several areas 
where existing data suggest density-dependence is a significant depressing factor on steelhead 
productivity as observed at Prosser Dam. It is likely that this relationship reflects the fact that the 
majority of production under current conditions is restricted to Satus and Toppenish Creeks, 
which obviously have a limited carrying capacity. In some years, the relatively healthy 
Toppenish and Satus steelhead populations (along with reconditioned kelts) are habitat-limited 
and could provide a source of broodstock for this supplementation effort with minimal effect on 
population viability. There are several streams in the subbasin, notably Ahtanum, Cowiche, 
Manastash, Wilson/Naneum, Taneum Creeks, and others that currently have areas of suitable 
habitat that are unoccupied or have extremely low populations levels of anadromous fish.  These 
areas are currently or have been in the recent past blocked to access by low flow or diversion 
dams, but these problems have been or soon will be rectified. Existing and anticipated future 
levels of abundance and straying indicate that natural colonization of suitable habitats (after 
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removal of obstructions to passage) would be very slow or non-existent in this Assessment Unit. 
Supplementation into newly re-opened habitats (through the use of hatchery broodstock, adult 
collection and involuntary spawning or other means) could accelerate/greatly improve the 
success rate of population reestablishment. 

 
Table 2-19. Steelhead wild adult counts at Prosser Dam in the Yakima Subbasin    

Year Yakima Total 
Escapement 

1986 1822 
1987 2365 
1988 864 
1989 539 
1990 721 
1991 1986 
1992 1068 
1993 540 
1994 838 
1995 436 
1996 816 
1997 948 
1998 1018 
1999 1345 
2000 2879 

 
Table 2-20. Steelhead Passage (Wild and hatchery strays) at Prosser and Roza Dam (based on 
Yakima Klickitat Fisheries Project Daily Counts Online data 2003)  

Year 
Total 
Steelhead 
Prosser 

Total 
Steelhead 
Roza 

1999/2000 1380  
2000/2001 2942  
2001/2002 4525 135 
2002/2003 2201 216 
2003/2004 
(to 11/18/03) 1596 133 

6.3.4.1.1.1  

Important stock characteristics 

Allozyme analysis of specimens collected from several locations in the basin between 1991 and 
1994 show that multiple steelhead stocks are present in the Yakima system (Phelps et al. 1997).  
Until recently fisheries researchers generally recognized four distinct steelhead trout populations 
in the Yakima Subbasin; the Satus, Naches, Toppenish, and Upper Yakima. Recent research by 
Loxterman and Young (2003) indicates that the previously recognized populations are 
genetically differentiated with little or no gene flow among them. They also concluded that, 
based on a limited number of samples, that Ahtanum Creek steelhead should be recognized as a 
fifth population. These indications of genetic differentiation among populations should be 
verified using larger sample sizes, and also considered in the light of some populations, including 
the Ahtanum, having been at very low population levels (much less than 50 individuals in most 
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years) for several generations. Rapid genetic divergence under these conditions can be expected 
due to the founder effect and genetic drift. Differentiation of populations into distinct units is 
important, especially for these populations that are listed under ESA, as it directs future 
management and restoration activities such as the ability to supplement existing populations, to 
allow/encourage genetic exchange between populations, and the need to take emergency actions 
to conserves unique genetic attributes of populations that are at critically low levels of 
abundance. These stocks also exhibit behavioral differences that will be discussed in later 
sections of this chapter. 

Another important characteristic that merits consideration is the degree to which genetic material 
exchange occurs between steelhead trout and resident rainbow trout. The WDFW Ecological 
Interactions Team (2001) utilized a variety of observational and genetic techniques to analyze 
this phenomenon. Although individual stocks in the basin were not evaluated, this research may 
have important implications for the management of stocks. The important findings of this 
research are as follows. 

• The distribution of steelhead is smaller than rainbow trout and streams utilized by 
steelhead for spawning fall within the range of rainbow trout spawning areas. 

• Spawn timing for steelhead trout and rainbow trout overlap.  
• Several instances of steelhead and rainbow trout interbreeding were documented.  
• Sympatric steelhead and rainbow trout in the North Fork of the Teanaway River were 

genetically indistinguishable.  
• Genetic evidence indicates that hatchery rainbow trout had previously spawned with wild 

steelhead; and hatchery steelhead had previously spawned with wild rainbow trout. 
 

Spawning 
Run-Timing 

Yakima Subbasin steelhead typically spend between one and three years in the ocean before 
returning to natal streams to spawn (Table 2-21). Analysis of scales collected from fish captured 
at Prosser Dam revealed that 52 percent of steelhead trout spent one year in the ocean, 44 percent 
spent two years, and 3 percent spent three years (NPPC 2001).  
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Table 2-21. Length of time spent in ocean, Yakima Basin 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% 
 

Steelhead adults begin passing Prosser Dam in September, cease movement during the colder 
parts of December and January, and resume migration from February through June. The run has 
two peaks, one in late October, and one in late February or early March. The relative numbers of 
wild fish returning during the fall and winter-spring migration periods varies from year to year, 
perhaps depending on the duration of a “thermal window” in the fall. Studies of steelhead radio 
tagged and released at Prosser Dam over the years 1990 - 1993 (Hockersmith et al. 1995) 
indicate that most “fall-run” steelhead spawners overwinter in the mainstem Yakima, in reaches 
with deep holes and low velocity. About 25 percent hold below Prosser Dam, 60 percent 
between Prosser Dam and Sunnyside Dam (many in the vicinity of the Satus Creek confluence) 
and 6 percent between Sunnyside Dam and Roza Dam. Only about ten percent of the fish hold in 
Satus Creek, Toppenish Creek, Marion Drain the lower Naches River, or the upper Yakima 
combined.  

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. There is some evidence 
that the cue triggering this final run is thermal, because very few fish ascended Satus Creek 
during mid-winter floods, and virtually none of the eventual Naches spawners began moving 
until water temperatures reached 3o C (Hockersmith et al. 1995).  

Roughly 8.0 percent of returning adults are age-3, 49 percent age-4, 38 percent age-5, 4 percent 
age-5 and less than 1 percent are age-7 respectively (Table 2-22). The mean sex ratio over the 
1990-1992 brood years (the only dataset in which both sexes were counted) was 68.5 percent 
female and 31.5 percent male. 
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Table 2-22. Sex-specific total ages, Yakima Basin 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% 

6.3.4.1.1.2  

Spawning 

Spawn timing throughout the basin is highly variable and is likely triggered by a combination 
environmental cues including flow and temperature. Rainbow trout normally spawn in the spring 
between February and June, depending on temperature and location. In Umtanum Creek 
spawning occurred from mid-March until early May. In the mainstem Yakima and tributaries 
spawning peaks about mid-April (late March to mid-May), with a patchy distribution of redds . 
Spawning occurred earlier at the lower reaches of the river and later at the higher reaches 
(Wydoski and Whitney 2003). The overall distribution of spawning in the subbasin is 40-50 
percent in the Satus/Toppensish creek systems, 35-40 percent in the Naches system, and 5-10 
percent in the Upper Yakima (Hockersmith et al 1995) 

Rainbow and steelhead trout spawn at similar times and locations in the upper Yakima River 
basin but steelhead trout spawned in a more restricted geographic area (Wydoski and Whitney 
2003). Most Yakima steelhead are tributary spawners although the distribution of redd locations 
throughout a basin is highly variable from year to year. For example, 2002 spawning data from 
Toppenish creek watershed indicated 64 percent of spawning occurred above the confluence of 
Willy Dick, but 2003 data indicated 38 percent of spawning occurred between Willy Dick (RM 
48.5) and Panther Creek (RM 69.2). The remainder of the 2002 and 2003 redds occurred in the 
major tributaries of Toppenish Creek, and in Simcoe Creek (which is a relatively high elevation 
tributary of Toppenish Creek that enters at RM 32.7) (Figure 2-50). It should be noted that high 
flows greatly affected spawning ground surveys in the Toppenish/Simcoe watersheds because 
water and turbidity was often too high to complete accurate surveys. Thus observed redd 
numbers fluctuated significantly (S. Adams, YN, pers.comm.). With the exception of the 
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Satus/Toppensish system few spawning surveys have been conducted in the subbasin because 
high flows, water turbidity and low number of fish make surveys difficult. 

 
 
Figure 2-50. Steelhead spawning in 2002 in Ahtanum, Satus, and Toppenish watersheds 
 

Yakima steelhead are relatively small, as might be expected for fish that are 52 percent 1-salts. 
The mean fork length of the fish sampled in the 1990 – 1992 broods was 66.5 cm (about 26 
inches), and the mean weight was about 3.0 kg (about 6.7 lbs). In spite of their size, Yakima 
steelhead are quite fecund. Mean fecundity for fish collected as broodstock in brood years 1986, 
1987, 1989, and 1990-1993 was 5,100 eggs (NPPC 2001).  

Incubation and Emergence 
Unlike other species in the Oncorhynchus genus, steelhead eggs incubate at the same time 
temperatures are increasing. Fry throughout much steelhead range emerge in July through 
October (Chapman et al. 1994), with time of hatching varying largely with water temperature, 
region, habitat and season (Bjornn and Reiser 1991). The timing of steelhead fry emergence in 
the Yakima Subbasin is poorly known. Field studies indicate that 50 percent of steelhead trout in 
a redd will have emerged when roughly 1,300 Temperature Units (TUs) have been acquired. 
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Based on this relationship, fry emergence probably occurs at the following times in the following 
places: 

• Satus Creek: early May to early June 
• Toppenish Creek: late May through early July 
• Lower Naches and Cowiche: early June through mid July 
• Upper Naches: mid June through mid July 
• Upper Naches tributaries: late June through late July 
• Middle Yakima and tributaries: early June through early July. 
• Upper Yakima mainstem in Yakima Canyon (including Umtanum Cr and 

Wilson/Naneum): early June through early July 
• Upper Yakima mainstem above the Yakima Canyon: mid June through late July.Upper 

Yakima tribs: late June through early August. 

Rearing 
Juvenile steelhead trout tend to rear in their natal streams for a period of several months between 
May and October, undertake a winter migration to positions lower in the basin sometime 
between October and February, overwinter in these locations, and begin outmigration in March 
(Figure 2-51). Pre-smolt rearing migrations are less well understood for steelhead than they are 
for spring chinook. The presence of steelhead juveniles in small tributaries throughout the 
summer, sometimes in high densities, indicates that the fish are less inclined to migrate 
downstream for early rearing than spring chinook. For example, smolts and pre-smolts from the 
upper portion Toppenish Creek have been caught in rotary screw traps in the lower section of the 
creek in large numbers in December and January. These migrations usually coincide with high 
flow events (B.Rogers, YN, pers.comm.) and the outmigrants do not appear at Prosser until late 
winter or early spring (D.Lind, YN, pers. comm.). A similar situation was observed at the 
Chandler smolt trap where virtually all winter movement occurs in February, more than a month 
after the typical peak of spring chinook movement. Substantial winter migrations do occur over 
shorter distances. In the winter of 1990-91 and the following spring, the Yakama Nation operated 
a smolt trap on Satus Creek just below the Logy Creek confluence. About 33 percent more 
steelhead juveniles moved past the Satus Creek trap that winter than the following spring. A 
distinct pulse of steelhead juveniles were also seen in the late fall at a smolt trap operated at 
Wapatox Dam from 1984 – 1990, although icing always forced closing of the trap by early 
December at the latest, precluding estimates of the relative magnitude of spring and winter 
movements.  
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Figure 2-51. General duration of successive life stages in for Yakima Basin summer steelhead (all 
stocks) 
 
Juvenile rainbow trout in the upper Yakima prefer to rear in water 10 cm deep with a current of 
0.25 m/s (Wydoski and Whitney 2003). The following is taken from the WDFW 2001 Ecological 
Interactions Team file report:  “The growth and size of fish in different geographic locales may 
be influenced by ecological and genetic factors. We attempted to determine some of the factors 
that are related to rainbow trout growth and length in 12 tributaries and seven sections of the 
mainstem of the upper Yakima River. Length-at-age of fish was determined from rainbow trout 
scales using the Dahl-Lea back calculation method.” “Preliminary results suggested that rainbow 
trout length-at-age is related to both ecological and genetic factors. The relative position of 
principal component scores of length-at-age data corresponded closely to the genetic stock 
structure dendogram of rainbow trout in the upper Yakima River basin. Length-at-age was 
negatively correlated with elevation. Furthermore, the length-at-age of trout in the tributaries was 
significantly less than in the mainstem of the Yakima River. Most trout spawning in tributaries 
were age 1+ and 2+, whereas in the mainstem river, most spawning trout were age 2+ and 3+. 
The minimum size of sexually mature rainbow trout was negatively correlated with elevation. 
We were unable to confirm repeat spawning based on scale analysis. During their first year of 
life, growth of rainbow trout in the mainstem of the Yakima River appeared to be low compared 
to the growth of rainbow trout in other large rivers of the Northwest. Slow first year growth 
supports the hypothesis that the young of year life stage is the one limiting rainbow trout 
production in the mainstem of the Yakima River. 
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Smolt Outmigration 
As stated previously, the age at which steelhead trout outmigration occurs varies between one 
and three years. Analysis of scales and otoliths indicate that for three of the four Yakima 
Subbasin stocks the proportions of outmigrants in each age class were similar (Table 2-23). The 
proportion of age-1 smolts in the Satus stock was significantly greater than observed in the other 
stocks. One hypothesis for this result is that juveniles grow faster in Satus Creek due to warmer 
temperatures and consequently reach smolt status faster than other stocks.  
 
Table 2-23. Estimates of ages of Yakima steelhead smolts by stock as determined from scales 
sampled from smolts and scales sampled from adults (Busack et al 1991; YN, unpublished data, 
2001)  

Smolt age determined from smolt 
scales Smolt age determined from adult otoliths STOCK 
1 2 3 1 2 3 

Satus 42% 57% 1% 37% 63% 0% 
Naches 14% 75% 12% 10% 90% 0% 
Toppenish 10% 85% 5% 0% 100% 0% 
U. Yakima 11% 71% 18% 17% 83% 0% 
Basin-wide 41% 56% 4% 23% 77% 0% 

 
At Chandler, the steelhead smolt outmigration begins in late February and ends in mid June. 
Statistically, the mean date of passage for the 10th, 50th and 90th percentiles of the outmigration 
are April 6, May 1, and May 19. These are almost exactly the same dates as for spring chinook, 
which are, respectively, April 6, April 23 and May 20. It should be noted however, that the 
outmigration timing of spring chinook is more variable interannually than steelhead, even though 
their means are similar. In addition the timing of the steelhead outmigration is not accelerated by 
higher cumulative thermal units the preceding winter, as is the case with spring chinook.  
The midpoint of outmigration at Wapatox is also generally around the first week in May. Given 
the distances involved and smolt migration rates observed, the midpoint of the outmigration of 
Naches steelhead would not occur at Prosser for at least another week. Thus, as many as half the 
smolts leaving the Naches must negotiate the perilous lower river in late May and early June 
(NPPC 2001).  

Hatcheries 
The only hatchery program in the subbasin that currently subjects steelhead to a hatchery 
environment is the Steelhead Kelt Reconditioning Program operated by the Yakima Klickitat 
Fisheries Project (YKFP) at the Chandler Juvenile Evaluation Facility. This facility has been 
increasingly successful at rehabilitation of kelts that would otherwise face near certain mortality 
in downstream migration on the Columbia. This program has restored to a significant degree an 
important life history to the Yakima Subbasin, and could serve as an important source of 
broodstock for steelhead reintroduction efforts to habitat that is suitable but currently unoccupied 
due to blockage to migration, such as Cowiche Creek, Manashtash Creek, Big Creek, etc. A full 
description of this facility is available in Chapter 3-24 and also in Appendix J. Like several other 
YKFP projects, this program has implications for protection and restoration of steelhead 
populations and the repeat spawning life history throughout the Columbia Basin and the Pacific 
Northwest. 
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Harvest 
The Yakima Subbasin has been closed to all steelhead fishing since April 16, 1994 to protect 
wild steelhead (Table 2-24). In 1990, WDFW incorporated catch-and-release and selective gear 
restrictions for trout fishing in important rainbow trout/steelhead spawning and rearing habitats 
in the river’s mainstem between Roza Dam and Easton Dam. Many of the important steelhead 
spawning tributaries, such as the Naches, Bumping, American, Little Naches Rivers, 
Rattlesnake, Taneum, Teanaway, and Naneum creeks have “selective gear rules” (no bait, lures 
or flies with single barbless hooks) during trout fisheries to reduce incidental impacts to listed 
steelhead. River and stream trout fisheries are generally open June 1 – October 31, except for the 
mainstem Yakima above Roza Dam which is open year-round (selective gear rules) for catch and 
release trout fishing. Currently there are few steelhead above Roza Dam, so this year-round 
fishery has little or no impact on adult steelhead.  

The fall chinook and coho fisheries in the lower Yakima River occur during the early portion of 
the steelhead migration (salmon fishing open Sept. 16 - Oct. 31) and spatial separation is not 
possible. However, portions of the Yakima River providing staging areas for a large number of 
steelhead (around the confluences of Satus and Toppenish/Simcoe creeks) remain closed to the 
fall chinook and coho fisheries. WDFW monitors the fall salmon fishery to assess the steelhead 
encounter rate and determine the risk of incidental mortality. Based on sport sampling, we 
estimated steelhead were caught and released during fall salmon fisheries in the Yakima 
Subbasin as follows: 

• 2000 – 30 
• 2001 – 18 
• 2002 – 13 
• 2003 - 27 

Overall, WDFW has implemented salmon and trout season, gear, and catch limits that are 
intended to give Yakima Basin steelhead an opportunity to recover and at the same time provide 
recreational fishing opportunity for salmon, trout and other gamefish. Additional adjustments 
may be made to further protect steelhead as we monitor the impacts of our fisheries. In addition, 
habitat protection and population enhancement are key factors that will affect steelhead. 

Steelhead fisheries are not expected in the Yakima River in the next 5-10 years, because, with 
the exception of a kelt reconditioning program, there are no steelhead supplementation programs 
in the Yakima Subbasin, and the Fish and Wildlife Commission recently adopted a statewide 
moratorium on harvest of wild steelhead. 
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Table 2-24. Steelhead Harvest in the Yakima River Basin, 1982-Present. 

Adult Returns Adult Harvest 
Run Year Prosser Wild Hatch. Wild% Tribal Sport Escapement1 

1983-84 1,140 911 229 79.9% 28 756 356 
1984-85 2,194 1,975 219 90.0% 24 1,481 689 
1985-86 2,235 2,012 223 90.0% 5 702 1,408 
1986-87 2,465 1,984 481 80.5% 6 514 1,822 
1987-88 2,840 2,470 370 87.0% 0 395 2,365 
1988-89 1,162 1,020 142 87.8% 3 142 864 
1989-90 814 686 128 84.3% 45 121 539 
1990-91 834 730 104 87.5% 0 28 782 
1991-92 2,265 2,014 251 88.9% 2 146 2,095 
1992-93 1,184 1,104 80 93.2% 0 72 1,089 
1993-94 554 540 14 97.5% 0 3 551 
1994-95 925 838 87 90.6% 0 0 925 
1995-96 505 451 54 89.3% 15 5 485 
1996-97 1,106 961 145 86.9% 0 0 1,106 
1997-98 1,113 948 165 85.2% 0 50 1,063 
1998-99 1,070 1,018 52 95.1% 0 12 1,058 
1999-00 1,611 1,571 40 97.5% 0 0 1,611 
2000-01 3,089 3,032 57 98.2% 8 0 3,081 
2001-02 4,525 4,491 34 99.2% 11 0 4,514 
2002-03 2,235 2,190 45 98.0% 0 0 2,235 

1.  Spawning Escapement is Prosser Dam count minus harvest and hatchery broodstock collections which occurred 
in 1985-86 through 1992-93 run years. 

 

Protection Key Findings for Steelhead: 

• Survival of steelhead kelts (mature spawned out fish with the potential to spawn again) 
migrating out of the Yakima Basin and through the mainstem Columbia to the ocean is at 
or near zero.   

Restoration Key Findings for Steelhead: 

• Steelhead populations have been dramatically reduced from pre-1850 abundance levels.  
• Capture, rehabilitation, and release of kelts in the Yakima Basin increases survival, could 

act as a source of broodstock/genetic material for reintroduction efforts, and demonstrates 
kelt rehabilitation feasibility for application in other Columbia Basin Tribes. 

• Satus and Toppenish steelhead populations are healthy, could act as a source of 
broodstock/genetic material for reintroduction efforts.  

• Production of steelhead within the Yakima Basin is heavily weighted towards Satus and 
Toppenish Creeks, increasing population levels in other creeks within this AU and in 
other AUs will decrease risk of extinction of steelhead in the Yakima Subbasin. 

• The range of anadromous steelhead is significantly reduced from 1850. Fewer tributaries 
are utilized for spawning and rearing than were historically. 

• Ahtanum, Cowiche, Manastash, Wilson/Naneum, Taneum Creeks, and other streams that 
currently have areas of suitable habitat that are unoccupied or have extremely low 
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populations levels of anadromous fish should be the focus of a reintroduction efforts to 
establish steelhead populations.  

 

Key Uncertainties for Steelhead: 

• Growth of juvenile RBT is well below rates in similar Columbia Basin systems, 
reinforcing the hypothesis that the young of the year life stage is limiting 
rainbow/steelhead trout production in Upper Yakima. 

• Ahtanum Creek steelhead might be a fifth population. These indications of genetic 
differentiation among populations should be verified using larger sample sizes. 

• Anadromy in rainbow trout populations in the Upper Yakima River is presently much 
decreased from historic levels.  

 

6.3.5 Bull Trout 
Overview 

Life History Forms 

Bull trout are known for their diverse life histories. A member of the char family, they exhibit 
resident and migratory life histories in varying degrees across their range (Rieman and McIntyre 
1993). 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 resident life history form completes all life stages in their natal and/or nearby streams. This 
life form is typically found in the smaller headwater streams, including some in which lower 
portions of the system have been blocked by impassable barriers. Adults of this life history form 
are typically the smallest, usually reaching about 12 inches in length, with a range of 8-15 
inches. Resident bull trout have been known to interbreed with other forms when opportunities 
are present. 

Migratory bull trout spawn in tributary streams, where juvenile fish rear one to four years before 
migrating to either a lake (adfluvial form), river (fluvial form) (Fraley and Shepard 1989; Goetz 
1989), or in certain coastal areas, to saltwater (anadromous) (Cavender 1978; McPhail and 
Baxter 1996; Washington Department of Fish and Wildlife. et al. 1997). Fluvial bull trout spawn 
and rear in smaller tributaries for 1-3 year then move downstream to rear in mainstem rivers, 
where major growth and maturation occurs. They may move randomly throughout river systems, 
generally congregating near spawning tributaries in summer. The adfluvial history form is 
characterized by a migration to lakes and reservoirs for major growth and maturation to 
adulthood. This form is common in the Yakima basin, with adults growing to between 20 and 32 
inches. In the Yakima basin, the current status of the anadromous life history form is not known, 
though it has been speculated that there may have been anadromous bull trout present in the past. 

In all three life histories, males typically mature at ages 4,5, and 6 and females at ages 7, 8, and 
9. Reproduction occurs annually but can occur in alternate years if the food resource is limiting. 
Bull trout can live to 12 or more years of age and reach 20 pounds or more where forage is 
adequate. 
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Historical Distribution and Abundance 

Historic abundance of bull trout is not well understood and should be regarded as a data gap. It is 
likely that the four known life history forms (including the anadromous form) were found in the 
basin historically from the delta to upper most reaches of the basin. Anadromous, fluvial and 
adfluvial forms could have foraged in the mainstem Yakima historically since there were thermal 
refugia for them to use and an abundance of food. They also would have had a connection to the 
cold headwater spawning tributaries that are presently cut off by dams or thermal blocks. 

Current Distribution and Abundance 

The USFWS Bull Trout Recovery Plan (2002) estimates that there are between 2,550 to 3,050 
migratory adults in the entire Mid-Columbia Recovery Unit, which is generally considered 
equivalent to the Yakima Basin. The 1998 Washington State Salmonid Stock Inventory for Bull 
Trout and Dolly Varden (WDFW, 1998) rated eight of the nine stocks they identified as 
depressed, critical or unknown. Only the Rimrock Lake subpopulation was considered stable 
(USFWS 2002). 
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Figure 2-52. Current distribution of bull trout in the Yakima Subbasin  

Important stock characteristics 
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According to WDFW (1998) there are nine distinct bull trout stocks present in the Yakima River 
Subbasin. US Fish and Wildlife Service (2003) identified 17 bull trout subpopulations in the 
Yakima Subbasin.  There have been no previous studies to indicate that these are genetically 
distinct stocks; and thus the agencies have treated them separately because of the geographical, 
physical and thermal isolation of the spawning populations (WDFW 1998). All of these bull 
trout stocks in the Yakima Basin are native fish sustained by wild production. Five of the 
recognized bull trout stocks are adfluvial, residing in reservoirs and spawning in tributaries to 
these lake systems. Two river systems, the American-Naches and the Yakima River, are 
considered to have stocks of fluvial bull trout with various spawning tributaries. There are also 
two resident populations, delineated as such for their small adult size and the presence of thermal 
and water quality barriers. Table 2-25 illustrates this hierarchy, along with the life history form 
found with that population. 
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Table 2-25. Life history forms of bull trout in Yakima Subbasin  
Stock Name/Core Area Tributaries incl. (Sub)Populations Life History 

AHTANUM CREEK N, S and Mid 
Forks 

Ahtanum Cr. Resident 

BUMPING LAKE Deep Cr. Bumping Lake. Adfluvial 
CLE ELUM RIVER (Upper) 1  Cle Elum R. Adfluvial 

 (Box Canyon Cr.) KACHESS LAKE 2  (Kachess R., upper) 
Adfluvial 

KEECHELUS LAKE Gold Cr. Keechelus  Lake Adfluvial 
 (American R.) 
 (Crow Cr.) 
 (Rattlesnake Cr.) 

NACHES RIVER tributaries 
(also referred to as “American 
River tributaries”)  

 (Union Creek) 

Fluvial/ 
Resident 

 (Indian Cr.) RIMROCK LAKE  (Tieton R., S. Fork) 
Adfluvial 

TEANAWAY RIVER 
(N. and W.  Forks) 

 Teanaway R. 
Middle Fork 
Teanaway (?) 

Fluvial/ 
Resident 

Taneum (?)   Resident 
TIETON NF  Tieton NF Resident 
TIETON SF  Tieton SF Adfluvial 
WAPTUS LAKE Wapatus River Waptus River Adfluvial 
YAKIMA RIVER 3  Yakima R. Fluvial 
1 Also referred to as “Cle Elum [River]/Waptus )”. 
2 (Reiss 2003) refers to “Mineral Cr.”—a tributary of upper Kachess River. Mineral Creek and upper 
Kachess River are both used to describe this population, should clarify that this is a same 
population with alternate names. 
3 Also described as “mainstem” and/or “Keechelus to Easton [reach]”. 

 

Recent genetic analysis work done by Reiss (2003) has indicated a high level of genetic 
differentiation among 12 bull trout spawning populations in the Yakima River basin (Figure 2-
53). One contributing factor she mentions is the inclusion of three life history types mentioned 
above. The genetic results indicate that irrigation dams without fish passage are probably 
preventing gene flow between populations that historically interbred. This is the case for the 
Rimrock (South Fork Tieton and Indian Creek populations) sympatric populations. The South 
Fork Tieton adfluvial population in Rimrock Lake displays genetic similarities to the 
downstream fluvial populations. Indian Creek is not genetically similar to fluvial populations 
(Reiss 2003).  There are other barriers to gene flow besides physical barriers and this is evident 
from the minimal gene flow among sympatric populations, which share the same lake 
environment, yet have distinct spawning populations. 

Other Fish Species and Interactions 

There are naturally reproducing populations of brook trout throughout the Mid Elevation Yakima 
Assessment Unit (WDFW 1998). Notable brook trout concentrations exist in the Cle Elum 
drainage, the upper Yakima River between Easton and Keechelus lakes, and small tributary 
streams of the upper Yakima River. Probable impacts to 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 
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providing an avenue for further introgression with bull trout populations (USFWS 2002,Wydoski 
and Whitney 2003). 

 

Figure 2-53. Dendrogram visualizing relationships among bull trout populations in the Yakima River 
Basin 
 

In Kachess Lake, where Box Canyon Creek and Mineral Creek both have spawning bull trout 
populations, there are temporal differences in spawning timing Reiss (2003). Adfluvial bull trout 
in Box Canyon Creek move onto the spawning grounds in July, and spawn in late September and 
October, at the same time as most of the other Yakima River basin populations. Mineral Creek 
bull trout spawn in October and November, and move into the tributary just prior to spawning 
(Meyer 2002). Despite strong spawning site fidelity, temporal differences in spawn timing and 
other self-isolating behavior, evidence of gene flow among the populations with no barrier to 
migration implies that there is the possibility to reconnect populations if barriers are removed. 
Reiss (2003) suggests that though there are other barriers to gene flow in addition to dams, 
connectivity is and has been important to the genetic structure of bull trout populations in the 
Yakima Basin. 
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In the 2002 Recovery Plan, the USFWS also mentions three areas in which to establish 
populations: Taneum Creek, Teanaway River (Middle Fork), and Tieton River (North Fork). 
Given the unknown historic distributions, these may in fact represent reestablishment of extant 
bull trout populations. Existing and anticipated future levels of abundance and straying indicate 
that natural colonization of suitable habitats (after removal of obstructions to passage) would be 
very slow or non existent. Supplementation into newly re-opened habitats could 
accelerate/greatly improve the success rate of population reestablishment. 

Spawning 
Run-Timing 

Run timing in bull trout is variable and appears to vary depending on life history 
(resident/fluvial/adfluvial), elevation, and size of adult. As explained in the USFWS Recovery 
Plan, “Bull trout are strongly influenced by temperature and are seldom found in streams 
exceeding summer temperatures of 18º C. Cool water temperatures during early life history 
results in higher egg survival rates, and faster growth rates in fry and possibly juveniles as well 
(Pratt 1992).” 

Spawning 

The diversity of life histories and habitat use in bull trout is also reflected in their spawning 
activity. Most Yakima stocks migrate to their spawning grounds between June and July (Figure 
2-54) with spawning beginning as early as late August and extending to as late as mid-December 
(USFWS Recovery Plan 2002, Wydoski and Whitney 2003). The height of spawning occurs 
from early September to mid-October. Bull trout are known as repeat, annual, and alternate-year 
spawners, with spawning ages extending to age 12 or longer. Box Canyon Creek and Mineral 
Creek (also referred to as upper Kachees) have spawning populations with temporal differences 
in spawning timing. Box Canyon adfluvial bull trout migrate to the spawning grounds in July and 
spawn in September (normal pattern for most Yakima bull trout). Mineral Creek bull trout 
migrate to their spawning grounds just prior to the act of spawning which takes place in October 
and November , much later than other Yakima adfluvial stocks (Reiss 2003). Deep Creek 
(Bumping Reservoir) adfluvial fish move onto spawning grounds and spawn during a 2-3 week 
window in August. The South Fork Tieton and Indian Creek populations in Rimrock Lake have 
geographically separated spawning grounds and appear to be functioning as separate spawning 
populations. 
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Spawning Run                                   
Spawning 
(general)                                    
Spawning 
(Kachess R.)                      
Spawning 
(Deep Ck.)                      
Incubation                                    
Emergence                                    
Rearing1                                    

Figure 2-54. Mean timing of successive life stages of bull trout. (Sources: Wydoski and Whitney 
2003, Meehan and Bjornn 1991, USFWS 2002, Reiss 2003) 
1  Rearing of resident life form occurs in natal stream throughout life cycle.  Rearing of migratory life forms (fluvial 
and adfluvial) moves from natal stream to larger water bodies (streams and lakes, respectively) after 1 to 3 years 
(Goetz, F., Pers. Comm. 2004).  Rearing extends for 2-4 years, with males reaching maturity at 4-6 years of age and 
females reaching maturity at 7-9 years. 

The YSS (NPPC 2001) describes that “[p]referred spawning habitat consists of low gradient 
streams with loose, clean gravel in late summer and early fall  (August to [December]) during 
periods of decreasing water temperatures. Water temperatures during spawning generally range 
from 4 to 10 degrees Celsius (39 to 51 degrees Fahrenheit). Redds are often constructed in 
stream reaches fed by springs or near other sources of cold groundwater (Goetz 1989; Pratt 1992; 
Rieman and McIntyre 1996).”  

Harassment of bull trout through fishing and poaching is high in Box Canyon and Gold Creek, 
resulting in decreased spawning success. Actions have recently been taken to reduce harassment 
pressure, but this problem is especially significant for the Box Canyon population, which already 
has a very limited amount of spawning habitat. 

Incubation and Emergence 
Local information about incubation and emergance times is not available, but studies in Montana 
showed that, depending on water temperature, incubation is normally 100 to 145 days (Pratt 
1992), and after hatching, juveniles remain in the substrate. Time from egg deposition to 
emergence of fry may surpass 200 days. Fry normally emerge from early April through May, 
depending on water temperatures and increasing stream flows (Pratt 1992; Ratliff and Howell 
1992). 

Rearing 
After emergence in spring, all three forms of freshwater bull trout begin a rearing period of 2-4 
years, with full maturation of males occurring in years 5 and 6, and maturation of females 
occurring in years 6, 7, and 8. 

Juvenile Outmigration 
Juvenile outmigration occurs from the resident spawning creek to the rearing lake or river 
environment after 1-3 years of rearing in the headwater streams. The US Fish and Wildlife 
Service is funding a radio telemetry study conducted by WDFW on fluvial bull trout populations 
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in the Yakima Subbasin that should fill in data gaps on life histories and migration patterns. 
(Reiss 2003) 
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Protection Key Findings for Bull Trout: 

• Harassment such as poaching is high in Box Canyon and Gold Creek, resulting in 
decreased spawning success.  

• Box Canyon bull trout population is naturally limited by spawning habitat that limits 
viability due to low population size and low spatial diversity of spawning habitat. 

• Recent genetic analysis work done by Reiss (2003) has indicated a high level of genetic 
differentiation among 17 bull trout spawning populations in the Yakima River Basin 
(Figure 2-23).  

 

Restoration Key Findings for Bull Trout: 

• Bull trout population fragmented by loss of passage at Tieton, Bumping, Kachess, 
Kachelleus, and Cle Elum dams, making these populations more vulnerable to extinction 
over the long term. Despite strong spawning site fidelity, temporal differences in spawn 
timing and other self-isolating behavior, evidence of gene flow among the populations 
with no barrier to migration implies that there is the possibility to reconnect populations 
if barriers are removed. 

• Bull trout have reduced population viability due to competition and interbreeding with 
brook trout. 

 

Key Uncertainties for Bull Trout: 

• In the 2002 Recovery Plan, the USFWS also mentions three areas in which to establish 
populations: Taneum Creek, Teanaway River (Middle Fork), and Tieton River (North 
Fork). Given the unknown historic distributions, these may in fact represent 
reestablishment of extant bull trout populations.  Existing and anticipated future levels of 
abundance and straying indicate that natural colonization of suitable habitats (after 
removal of obstructions to passage) would be very slow or non existent. Supplementation 
into newly re-opened habitats could accelerate/greatly improve the success rate of 
population reestablishment. 

• Historic abundance of bull trout is not well understood and should be regarded as a data 
gap.  

• Bull trout could migrate throughout the Yakima System, including the mid and lower 
Yakima Floodplains. 
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6.3.6 Sockeye salmon 
Overview 

The species Oncorhyncus nerka is represented by two major life history forms. The anadromous 
form is commonly known as the sockeye salmon and the resident form is known as kokanee 
salmon. O. nerka are unusual among Pacific salmon in that they typically require the presence of 
a lake during part of their life history. Sockeye salmon spend 1 to 2 years in freshwater, a 
significant portion of which is spent in lakes (or, occasionally, major rivers). Once beginning the 
journey downstream, sockeye salmon progress steadily toward the ocean. After 2 to 3 years 
offshore, sockeye return to spend 1-8 months in their natal waters prior to spawning. Kokanee 
spend the equivalent life stages in the area of their birth, sometimes migrating between their natal 
site and the lakes, outlet streams, and tributary streams in their larger natal area. Maturation for 
kokanee is typically 3-5 years to reach spawning capability. 

Historical Distribution and Abundance 

Gustafson et al (1977) indicated that historical populations of sockeye salmon existed in the 
Yakima, Wenatchee, and Okanogan Rivers. Sockeye salmon populations reportedly existed in 
two small lakes at the head of the Yakima River on the present site of Lake Keechelus, as well as 
in Cle Elum Lake, in Kachess Lake, and in Bumping Lake (Figure 2-55). The historical total run 
size of Yakima River sockeye salmon has been estimated at either 100,000 (Davidson 1953) or 
200,000 (CBFWA 1990). Sockeye were extirpated following the completion of impassible 
storage dams below all natural rearing lakes in the late teens and early 1920’s (NPCC 2001). 
Construction of crib dams without fish passage facilities at Lakes Keechelus and Kachess in 
1904 and at Lake Cle Elum in 1905 eliminated sockeye salmon populations in these lakes 
(Bryant and Parkhurst 1950, Davidson 1953, Fulton 1970, Mullan 1986). Construction of an 
impassable storage dam at Bumping Lake in 1910 likewise eliminated a sockeye salmon 
population in that lake, with an estimated annual run of 1,000 fish (Davidson 1953, Fulton 1970). 

Current Distribution and Abundance 

With the introduction of dams and other migratory obstacles, sockeye have long been considered 
extirpated from the Yakima Basin. There are self-sustaining populations of kokanee in Rimrock, 
Kachess, Cle Elum, Bumping, and Keechelus Lakes. It is clear that the Rimrock population has a 
hatchery origin. The origin of other populations can be traced to historical populations that were 
present in the high elevation lakes before they were converted into reservoirs, and periodic 
introduction of Lake Whatcom kokanee. There have been widespread introductions of hatchery 
kokanee over the past 20 or more years, so it cannot be positively affirmed to what extent the 
natural origin stocks have been diluted in these reservoirs (Jeff Fryer, pers. comm. 2003). 

In the late 1980’s and early 1990’s the Cle Elum Lake Anadromous Salmon Restoration 
Feasibility Study was implemented in order to determine if sockeye could be restored to the 
basin (Flagg et al. 1991, at 
http://www.efw.bpa.gov/Environment/EW/EWP/DOCS/REPORTS/YAKIMA/P64840-3.pdf).  

Over the course of the study more than 35 adult sockeye salmon were observed returning 
upstream through the Yakima River system. Four returning adult sockeye salmon were observed 
at Roza Dam; two males were recovered on 31 July and 12 October 1991, and two females on 9 
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September and 8 October 1991. Adult sockeye salmon continued to return to the Yakima River 
Basin even after stocking from the program halted. Information from Yakama Nation fish ladder 
counts indicates 11 returning adults were recorded at Roza Dam in 1992. In 1993, 20 adults were 
documented passing Prosser Dam between July 10 and July 25 (peak on July 18) and 16 of these 
fish were later observed passing Roza Dam beginning July 14 and extending to August 4 (peak 
passage on July 27). In 1994, no fish were observed at either dam. However, again in 1995 an 
adult was observed passing both facilities. These were the first documented returns of sockeye 
salmon to the Yakima River Basin in over 60 years (Flagg and Dey 1991). 
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Figure 2-55. Historical spawning distribution of sockeye in the Yakima Subbasin 

Important stock characteristics 
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Because sockeye salmon were extirpated from the Yakima Subbasin so long ago little is known 
about genetic or life history variation that may have occurred in individual stocks or populations. 
The Wenatchee River sockeye and the Okanogan River sockeye stocks are the last two 
remaining viable stocks in the Columbia River. Gustafson et al. (1997) highlighted several 
important population life history and environmental factors that differentiate these two remaining 
sockeye populations: juvenile outmigration timing, environmental differences in lake-rearing 
habitat, and age composition (Table 2-26). 
 
Table 2-26. Life History Differences between Lake Wenatchee and Lake Osoyoos Sockeye 
Stocks (Gustafson et al. 1997) 

Life History Stage Lake Wenatchee Sockeye Lake Osoyoos Sockeye 
Fry Emergence and Juvenile 
Outmigration 

Mid-March -May March- May 

Smolt outmigration April May 
Spawning Run May- August June- August 

Spawning mid- September- early 
October 

Late September- October 

Lake rearing 2 years 1 year 
Lake environment Oligotrophic Eutrophic 
Temperature tolerance during 
adult migration 

Colder than 21º C 21º C 

 

Spawning 
Run-Timing 

Wherever they occur, sockeye express the “greatest diversity in adaptation to a wide variety of 
spawning habitats” of any of the Pacific salmon (Groot and Margolis 1991). This diversity is 
reflected in their run timing within the overall spawning run period. That period begins in June 
and extends into late September (Figure 2-57). Experience in current sockeye streams indicates 
that differentiation in timing within that overall period is based on several factors relating to 
“survival conditions for spawning, egg and alevin incubation, emergence, and subsequent 
juvenile feeding” (Groot and Margolis 1991). The timing is also influenced by the spawning 
location, with tributary spawners spawning earlier than those spawning along lakeshores. In 
contrast to the diverse timing of any given run, it is interesting to note that specific races tend to 
have very short, intensive periods for their respective migration and spawning period. 
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 Year 1 Year 2 Year 3 Year 4 
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Spawning Run                                                             
Spawning                                                              
Incubation                                                             
Emergence and Outmigration to 
Lake                              

         
                      

Fry/Smolt Residence 1                                                             

Sockeye Smolt Outmigration                              

         

                      
Figure 2-56. Mean timing of successive life stages of sockeye.  (Sources: Gustafson et al. 1997, 
Meehan and Bjornn 1991, Wydoski and Whitney 2003) 
1 Whether remaining in freshwater for their entire life (kokanee) or migrating to sea (sockeye), juveniles progress 
from fry to outmigrating capability over a period of years.  Kokanee reach mature spawning capability between 3 
and 5 years, post emergence.  Sockeye remain in fresh water for 1-2 years and then outmigrate to saltwater for an 
additional 2 to 4 years, before returning to spawn. 

 

Kokanee demonstrate similar diversity in spawning timing, though this has not been extensively 
investigated in the Yakima Basin. 

Spawning 

Groot and Margolis (1991) state that spawning timing can vary greatly from population to 
population within a year, as well as among populations within a lake system. Spawning sites can 
also vary, but specific populations show a high level of site fidelity. Both sockeye and kokanee 
utilize lakeshores, headwater streams, outlet streams (including nearby tributaries), and inter-lake 
streams. In all cases they are seeking gravel of the desired size and the proper water flow to 
maintain redds. Eggs are laid in fine gravel and need cool water and good water flow (to supply 
oxygen) to survive. Meehan and Bjornn (1991) (citing French et al. 1976) noted that spawning 
typically occurs in water between 3o and 7o C. Wydoski and Whitney (2003) point out that, in at 
least one lake, sockeye looked for deeper areas where temperature is about 9o C.  

Kokanee prefer temperatures around 10o C. When lakes are thermally stratified, kokanee will 
select the desired depth in the water column, even though it may be little more than 3 meters in 
depth (Wysocki and Whitney 2003). There appears to be little information about the specific 
populations of kokanee in the Yakima Basin. This should be considered a data gap. 

Incubation and Emergence 
Egg incubation is dependant on temperature and intra-gravel flow. The eggs and embryos 
incubate throughout the winter in the spawning gravel or in the cracks and crevices of larger 
substrates. Incubation periods vary from 42 to 150 days (Meehan and Bjornn 1991, Wydoski and 
Whitney 2003). After emerging from the redd, they move upstream or downstream into a nursery 
lake or estuary. 
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Fry Outmigration 
Fry outmigration to the freshwater rearing areas occurs for both sockeye and kokanee from mid-
April to late June. 

Rearing 
As noted elsewhere, sockeye rearing includes both a freshwater and a saltwater component.  The 
typical pattern is to spend one or two years in freshwater (usually a lake, but for some stocks it 
may be in major rivers), followed by one to four (typically two or three) years in the ocean. 
Juveniles feed on small planktonic (drifting) organisms and a variety of terrestrial and aquatic 
insects. 
Kokanee rearing takes place over three to five years, in the freshwater system in which they are 
spawned. Within this general pattern variation occurs in terms of residence. Most will spend the 
full rearing period in the lakes that are associated with their freshwater system. Some, however, 
may rear in major rivers, emulating the pattern found in some sockeye stocks. 

Smolt Outmigration 
Sockeye smolt outmigration occurs from April to June after a residency. Wenatchee sockeye 
typically smolt after their second year and Osoyoos sockeye smolt after their first year. There is 
no documentation of historical Yakima sockeye smolting timing but it can be assumed that it was 
more typical of the Wenatchee stock since the rearing environments are would have been similar. 

Reintroduction potential 
The feasibility of sockeye reintroduction should receive study, and sockeye should be 
reintroduced wherever it is determined that passage, habitat, and potential productivity of the 
environment are sufficient to support viable populations over the long term. 

There are currently two stocks that contribute the majority of the sockeye runs in the Columbia 
Basin: the Wenatchee River stock and the Osoyoos River stock. Though there are not currently 
any viable sockeye populations in the Yakima Basin, it can be expected that successful 
reintroduction would use one or both of these remaining populations as donor stock. The 
Wenatchee stock has actually been planted to check the feasibility of reintroduction as described 
in the Cle Elum Lake Anadromous Salmon Restoration Feasibility Study (Flagg et al. 1991).  
Both stocks spawn at different times and that is potentially a key factor in trying to re-establish a 
viable run in the Yakima Subbasin. The Osoyoos stock may be better suited for the Yakima 
SubbasinYakima Subbasin because it has the ability to tolerate higher temperatures during adult 
migration. However, spawning, incubation temperatures and duration, and rearing conditions and 
overall productivity in the upper elevation reserviors are similar to those encountered in the 
Wenatchee basin and may be more favorable for the Wenatchee stock. Regardless of the chosen 
stock, passage over the storage impoundments is a prerequisite for successfully re-establishing 
viable populations. Since management of the reserviors would preclude beach spawning, natural 
populations of sockeye would be dependent upon available spawning habitat in the tributaries. 
Available habitat and productivity in these environments should be studied prior to commitment 
to sockeye reintroduction. 
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Restoration Key Finding for Sockeye: 

• Sockeye were extirpated following the completion of impassible storage dams below all 
natural rearing lakes in the late teens and early 1920’s (NPCC 2001). Construction of crib 
dams without fish passage facilities at Lakes Keechelus and Kachess in 1904 and at Lake 
Cle Elum in 1905 eliminated sockeye salmon populations in these lakes (Bryant and 
Parkhurst 1950, Davidson 1953, Fulton 1970, Mullan 1986). Construction of an 
impassable storage dam at Bumping Lake in 1910 likewise eliminated a sockeye salmon 
population in that lake, with an estimated annual run of 1,000 fish (Davidson 1953, 
Fulton 1970). 

• The feasibility of sockeye reintroduction should receive study, sockeye should be 
reintroduced wherever it is determined that passage, habitat, and potential productivity of 
the environment are sufficient to support viable populations over the long term. 

Key Uncertainties for Sockeye: 

• Though there are not currently any viable sockeye populations in the Yakima Basin, it 
can be expected that successful reintroduction would use one or both of these remaining 
populations as donor stock.   

• Introduced Kokanee in Rimrock Lake and other populations derived from Whatcom Lake 
stocks may present genetic risk to sockeye if they are reintroduced. 

• Since management of the reserviors would preclude beach spawning, natural populations 
of sockeye would be dependent upon available spawning habitat in the tributaries. 
Available habitat and productivity in these environments should be studied prior to 
commitment to sockeye reintroduction. 

 
 

6.3.7 Pacific Lamprey 
Overview 

Life History  

As summarized and described in the Priest Rapids Hydroelectric Project Draft license 
Application (2003) and Wydoski and Whitney (2003), the Pacific lamprey is a prehistoric 
jawless fish with a cartilaginous skeleton that is parasitic as an adult. In salt water, Pacific 
lamprey feed on the blood and body fluids of fishes. They may spend two to four years in the 
ocean before returning to freshwater to spawn (Figure 2-57). Adults may reach 30 inches in 
length and weigh about 1 pound. Pacific lamprey are anadromous, and their historical 
distribution encompassed the entire Columbia River Basin. These fish were especially important 
to Native Americans for medicinal and ceremonial purposes and were considered a delicacy by 
many Columbia basin tribes. 
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 Year 1 Year 2 Year 3 
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Spawning Run                                                
Spawning                                                 
Incubation                  
Ammocoete FW Residence                                                
Metamorphosis                                                
Outmigration                  
Ocean rearing                                                
Figure 2-57. Pacific lamprey life history in the Yakima Basin (Wydoski and Whitney 2003) 
6.3.7.1.1.1  

Historic Distribution and Abundance 

Little is known about the historic distribution and abundance of Pacific lamprey in the Yakima 
Subbbasin.  

Current Distribution and Abundance 

Pacific lamprey are currently found in the mainstem Yakima and Naches Rivers (Figure 2-58). 
Fewer than 15 have been observed in the Yakima system since 1992 (Wydoski and Whitney 
2003). Pacific lamprey is a Washington State species of concern and is under consideration for 
ESA listing by USFWS. Population levels of Pacific lamprey have been dramatically reduced 
from pre-1850 levels, more study of the presence and life history of lamprey in the Yakima 
Subbasin is warranted.  
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Figure 2-58. Current Pacific lamprey distribution in the Yakima Subbasin 
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Spawning  
Run-Timing 

Adult lamprey begin an upstream migration into freshwater from May to October and then 
overwinter in deep pools of their natal river. During April to August the adult lamprey spawn in 
sandy gravel on the upstream side of riffles (Wydoski and Whitney 2003). Adult lamprey usually 
die within a month after spawning (Figure 2-57). Spawning occurs from April through July. 
Nests are excavated in gravel substrates containing some fine gravel and sand (Wydoski and 
Whitney 2003). Males arrive on spawning grounds first. Both sexes participate in digging the 
nest, which may be up to 2 feet in diameter (Wydoski and Whitney 2003). Spawning sites are in 
riffles and tails of pools where water velocities are generally between 1.6 and 3.3 feet per second 
at depths usually between 1.3 and 3.3 feet (Wydoski and Whitney 2003).  
Pacific lamprey can pass barriers by clinging to and slowly ascending them using their sucker 
like mouths. This adaptation has probably been beneficial for ascending small barriers but the 
construction of the mainstem Columbia dams has severely impacted both the upstream passage 
of adult lamprey and the downstream passage of ammocoetes.  

Incubation and Emergence 
The eggs incubate for two to three weeks, and the larval lamprey then emerge from the gravel 
and settle into backwater areas. 

Rearing 
Ammocoetes inhabit fine silt and mud substrates in backwaters and quiet eddies of coldwater 
streams with currents less than 1 foot per second (Wydoski and Whitney 2003). The young 
larvae spend the next four to six years feeding on detritus, diatoms, and algae that are suspended 
above and within the substrate  

Smolt Outmigration 
The ammocoetes live in freshwater for 4 to 7 years, outmigrating to the ocean during March to 
July of the year following their metamorphosis, with peak outmigration between April and June 
(Wydoski and Whitney 2003). At this time lamprey begin the transformation to a parasitic 
feeding pattern. 
 

Key Findings for Pacific Lamprey 

• These fish were especially important to Native Americans for medicinal and ceremonial 
purposes and were considered a delicacy by many Columbia basin tribes. 

 

Key Uncertainties for Pacific Lamprey 

• Little is known about the historic distribution and abundance of Pacific lamprey in the 
Yakima Subbbasin.  

• Fewer than 15 have been observed in the Yakima system since 1992 (Wydoski and 
Whitney 2003). Pacific lamprey is a Washington State species of concern and is under 
consideration for ESA listing by USFWS. Population levels of Pacific lamprey have been 
dramatically reduced from pre-1850 levels, and more study of the presence and life 
history of lamprey in the Yakima Subbasin is warranted. 



Chapter 2-214 

 

6.4 Fish Habitat and Environmental/Ecosystem Attributes 
6.4.1 Assessment Units and Rationale for Selection 
A broad body of information exists that describes chemical, physical, and biological interactions 
within the basin as they relate to the focal species. This information may take the form of peer 
reviewed scientific literature, applied research and technical reports, ongoing monitoring 
programs, and the knowledge and expertise of individuals who live and work in the basin. A 
comprehensive review of this information was conducted with the objective of characterizing the 
current state of environmental conditions in the Yakima Subbasin and describing how those 
environmental conditions might limit the distribution and abundance of the focal species. 

The following section is organized into a discussion at the subbasin scale, and finer-level 
discussions centered on discrete areas in the basin identified as Assessment Units. Assessment 
Units are a convenient way of classifying and grouping portions of the basin with shared 
geographic, physiographic, hydrologic, and ecological traits. A total of seven Assessment Units 
were delineated for this review. The names and Key Findings codes of the Assessment Units are 
presented below and their location is illustrated in Figure 2-58 (Subbasin Overview Map): 

• Lower Yakima 
• Mid Yakima Floodplain 
• Low Elevation Tributaries 
• Mid Elevation Yakima 
• High Elevation Yakima 
• Mid Elevation Naches 
• High Elevation Naches 
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Figure 2-58. Overview of theYakima Subbasin showing the Assessment Units. 
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In the discussion of each Assessment Unit, this document s 1) provide a general overview of 
each Assessment Unit, 2) describes species distributions and habitat utilization, 3) describes the 
condition of aquatic and riparian habitat, and 4) identifies key factors that may limit the 
distribution and abundance of the focal species within the unit. 

The general overview section identifies important characteristics of each Assessment Unit 
including unit size, precipitation patterns, land use, and population. This section also identifies 
the presence and location of major surface water impoundments, surface water diversions, fish 
passage barriers, and diversion canals. 

The species distribution and habitat utilization section identifies which species are known to 
occur within each Assessment Unit. The current and historical distribution of the focal species is 
discussed, as is habitat utilization during various life stages. This section also evaluates the 
influence that species interactions may have on the focal species. 

The Aquatic and Riparian Habitat section is divided into four broad categories: 1) Stream 
Channel Condition and Function; 2) Riparian and Floodplain Function; 3) Water Quantity; and 
4) Water Quality. The stream channel condition and function review includes topics such as 
channel incision, sediment load, spawning gravel abundance, substrate composition, channel 
modification, and channel complexity. Topics discussed in the Riparian and Floodplain Function 
section include the structure of riparian vegetation, woody debris recruitment, floodplain 
development, agricultural practices, and alteration of natural disturbance regimes. The Water 
Quantity section is devoted to review of the extent to which human activities have altered the 
streamflow patterns in the basin. Where possible, information is presented that illustrates current 
and historical streamflow patterns relative to the life history stages of the focal species. The 
Water Quality section addresses the impact of land and water resource management practices on 
water quality parameters including temperature, various chemical constituents, and fine 
sediment.  

6.4.2 Assessment of the Yakima Subbasin at the Subbasin Scale 
The discussions of the Aquatic Technical Committee and review of the pertinent literature 
revealed that the issues which deserve discussion at the subbasin scale are 1) the effects due to 
changes in basin level annual flow regimes, 2) changes in basin level temperature regimes, and 
3) changes in sediment/energy relationships related to peak flows, confinement/constrictions, 
dams, etc. The majority of this section will focus on those environmental attributes, and will 
conclude with some additional information on basin-scale biological changes as well. 
It should be noted that the assessment is conceptually based on the comparison of currently 
observed conditions with pre-1850 conditions in the subbasin, in an attempt to determine the 
effects of physical and biological changes in the watershed, and changes in land or natural 
resource management. In the many documents we reviewed in preparation of the assessment, 
there was very little information that compared the role and function of the pre-1850 lakes in 
creation of environmental attributes (such as flow and temperature) in river reaches directly 
downstream or at a subbasin scale. Most analyses of the physical characteristics of the pre-1850 
subbasin treat the glacial lakes as though they did not exist prior to their conversion to reservoirs. 
Creating an analysis of the effect that the natural glacial lakes had on the subbasin is beyond the 
scope of the Subbasin Plan, but reviewers and managers should recognize that an analysis of the 
role of the glacial lakes in the pre-1850 environment could have a large impact on how current 
environmental conditions are viewed. This is especially relevant to populations such as the 
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Upper Yakima spring chinook whose life history is still closely linked to the temperature and 
flow environments of the Yakima below the former glacial lakes. 

6.4.3 Flow Regimes at the Subbasin Scale 
Intrannual Flow Patterns. 

Pre-1850 Flow Patterns 

Parker and Storey (1916) and Kinnison and Sceva (1963) are excellent reviews of the pre-1850 
physical characteristics of the subbasin and their effect on the annual hydrograph of the Yakima 
River at various points in the subbasin. The glacially influenced topography of the upper 
watershed, including the 5 major natural glacial lakes – Keechelus, Big Kachess and Little 
Katchess, Cle Elum, and Bumping - and the broad and relatively low gradient valleys created by 
alpine glaciers in the upper reaches of all the major streams greatly moderated the rate of 
snowmelt runoff delivery to the lower elevation portions of the subbasin. The broad and ancient 
alluvial valleys further attenuated flood flows and spring peaks in the mainstem. These areas 
include McAllister Meadows (now beneath Rimrock Reservoir) on the Tieton River: the Nile 
and Lower Naches Valleys on the Naches River; the Cle Elum, Kittitas and Selah Valleys in the 
Upper Yakima; and the Union Gap, and Wapato, and Satus Valleys in the Middle Yakima; and 
the floodplains of lower Yakima River downstream of Benton City which include a large area of 
hyporheic zone and floodplain shared by the Yakima and Columbia Rivers. 

Stanford and Snyder (2002) visualize these large alluvial floodplains as downwelling in the 
upper portions of the valley in the steeper gradient and coarser sections of the stream, and 
upwelling at the lower ends of the alluvial valleys as the surficial aquifer is near to the ground 
surface (and under positive head in many locations), feeding and driving the formation of 
springbrooks and side channels that occur in these locations. The energy surface of the surficial 
aquifer in any given valley could vary 10 to 15 feet or the course of the year, providing a natural 
storage reservoir and source of cool inflow as flows dropped in the later summer. So 
conceptually, even under natural conditions, discharge at various points in the stream channel 
within a given valley varied according to valley position. High discharge was present at the 
upper end of the valley and then decreased, until at some point near the lower 1/3 the valley, 
water returns to the river. From that point discharge increases until the next natural constriction 
is reached. Due to fluctuations in the level of the surficial aquifer, at certain times during the year 
during and after the recession of the spring peak flow the outflow from a given alluvial basin 
would have caused the net discharge from the lower end of the valley to exceed the flow at the 
upper end of the valley. This surface and groundwater interaction would have had a large effect 
on both flow and temperature during the hottest months of the summer (July and August).  

These lower floodplain and upper gap areas were centers of biological diversity, but also 
attractive to builders of irrigation infrastructure due to the higher flows and natural anchoring 
points (basalt outcrops) that the “gaps” provide. The overall natural hydrology of the basin with 
its naturally long spring peak flows, glacial lakes that could be easily modified to act as storage 
reservoirs, and the floodplain gradients that allowed easy distribution of irrigation water with 
canals, also contributed to the attractiveness of this area for the development of large scale 
irrigated agriculture. 
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Figure 2-59. Natural drainage regimes of the Yakima Subbasin. 
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In the high elevation tributaries that now feed the reservoir system, spring runoff peaks were in 
early to mid June. The peaks were in late May in the north facing tributaries of the Naches and 
Upper Yakima, mid May in the south facing tributaries, and mid to early May in the low 
elevation tributaries such as Wenas, Cowiche, Ahtanum, Toppenish and Satus Creeks. 
Tributaries in the Kittitas Valley and the low elevation Tributaries flow across large alluvial fans 
where they discharge from the higher elevation valleys to the main valley in the Kittitas, or to 
each creek’s own lower valley in the lower tribs. These relatively steep and porous fans have 
created naturally low flows and less than ideal migratory conditions on these fans in the summer 
and fall. At the base of these fans, water discharges form a network of cool wetlands and springs 
that feed more characteristically stable summer base flows (with the exception of Satus Creek, 
which naturally went dry for extended periods) downstream of these fans.  
 

 
Figure 2-60. Wetland stream system at the base of the Simcoe Creek alluvial fan on the YR 
(Yakima County GIS, 2002)  
 
In sum, the natural locations of relatively steep environmental gradients for flow and related 
environmental attributes were at the upstream and downstream portions of the glacial lakes, the 
downstream ends of the alluvial valleys, at the upstream and downstream portions of the alluvial 
fans in the tributaries, and at confluences where tributaries had earlier peak spring flows and 
summer low flows than the main channel. Biologically these areas of rapid change in 
environmental conditions should have also functioned as breakpoints between species and 
ecosystem communities. For the most part (the influence of temperature will be discussed 
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below), these areas were selected as dividing points for breaking the watershed down into the 7 
Assessment Units that form the basic units of analysis for this assessment. 

Current Flow Patterns 
In many ways, flow in the river system is managed according to two different systems – in the 
mainstem flows are managed by the USBR which contracts with the larger irrigation districts for 
delivery of water to the major agricultural areas of the basin; and in the tributaries flows are the 
result of natural flow regimes modified by diversion for irrigation. Currently, the models that are 
in use to compare pre-1850 flows in the mainstem (such as the Bureau of Reclamation’s 
Riverware) are based on the existing physical configuration of the watershed and do not take into 
consideration the presence of the glacial lakes or the loss of inflow from tributaries due to 
withdrawal or diversion. 

The purpose of this existing model is to manage the delivery of irrigation water and track the 
complex accounting of irrigation returns and travel times of reservoir releases in the current 
physical configuration of the basin, and not necessarily to model to a pre-determined standard of 
accuracy pre settlement flows and flow patterns. Therefore, much of the “estimated unregulated” 
flows are biased toward those areas of the subbasin which are components of the Yakima Project 
and managed by the Bureau of Reclamation, and do not include reductions in flow from the 
tributaries that are not managed or controlled by Reclamation. Therefore in the discussion below 
on the mainstem, the difference between the “estimated unregulated” flows and current flows is 
probably somewhat underestimated, and this underestimation likely increases as one moves 
downstream. In addition, Riverware does not take into account the hydraulic effects of the pre-
1850 glacial lakes, and the “estimated unregulated” flows are based on a watershed that, unlike 
the pre-1850 Yakima Subbasin, did not contain natural lakes. This would bias model outputs for 
rates of rise on the rising limb of the hydrograph, and rates of fall on the declining limb.  

At the largest scale, these biases can be significant, for instance see the attached flow graph from 
the Reaches Report that shows the difference between empirically measured flows and the 
“estimated unregulated” flows from Riverware. The difference in the timing and magnitude of 
the early May peak, and the later empirical June peak (even with the small dams on the glacial 
lakes that then existed) is significant. It is probably not useful to compare the later months of the 
graph due to the presence of significant diversions in the basin at that time, and the bias from 
tributaries discussed above. In sum, it is not possible at this point to determine the present day 
differences in flow from pre-1850 with a high degree of accuracy, though it is certain that flow 
rates and rates of changed are dramatically altered from the pre-1850 environment. 
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Figure 2-61. Example of “normative” flows for the Wapato reach below the Parker USBR gage. The 
data presented compares average discharge regimes from May to September under the following 
scenarios:  (1) historic discharge from 1908 to 1915, (2) observed regulated discharge fro 1990 to 
1998 and (3) estimated unregulated discharge from 1990 to 1998. (Graphic and text from Stanford 
et. al. 2002) 
 

Mainstem (Yakima Project) Changes in Annual Flow Regime 
Of the numerous physical changes to the natural conditions in the subbasin, the most important 
are conversion of the glacial lakes to storage reservoirs, conversion of McAllister Meadows from 
a glacial outwash/alluvial valley to Rimrock Reservoir, construction of the diversion dams and 
associated irrigation water delivery systems which are now part of the Bureau of Reclamation’s 
Yakima Project, confinement of the river upstream and downstream of the Yakima Canyon, and 
the digging of drains. In many areas these drains were constructed to combat rising water tables 
driven by the increase in irrigation, and in other areas they were dug to lower the natural water 
table to increase agricultural acreage on (usually organic) soils with high productive potential. 

These changes have allowed the management or regulation of flow. The total amount of 
available storage controlled by the reservoirs is approximately 1/3 of total annual runoff in the 
basin. Total irrigation use and municipal and industrial diversions on the mainstem total over 60 
percent of total annual runoff. Therefore it is likely that if diversions in the tributaries are 
included total diversion in the subbasin exceeds total runoff, pointing out that during irrigation 
season water is returned to the river and diverted again many times. Regulation seeks to maintain 
high flow in the main stem river during irrigation season (May thru. mid-October) for delivery of 
water to irrigation districts that contract with USBR. 

Of special concern in flow management in the subbasin is “flip-flop”. Due to the importance of 
the “flip-flop” flow management regime to both fisheries and water resource management, four 
different perspectives of “flip-flop” are presented below (portions of these quotations were 
removed where the figures referred to in the original document are not present in the Yakima 
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Subbasin Plan).  The first view is a legal interpretation of the origin of “flip-flop” from the 
Bureau of Reclamation’s Interim Comprehensive Basin Operating Plan (IOP) published in 2002, 
the second is from the Yakima Subbasin Summary (YSS), also published in 2001, which looks at 
“flip flop” from a fisheries management perspective, the third is also from the IOP and discusses 
the effect of flip flop on Yakima Project operations, and the fourth is from Snyder and Stanford’s 
“Synthesis” report published in 2001 which examines “flip-flop” from the perspective of 
potential effects on the ecosystem and on river channel formation and sediment transport 
processes. While this is an illustration of the critical importance of flow management, it is also 
an illustration of the differing perspectives on flow from differing institutional, legal, 
management and scientific viewpoints.   

1) Legal perspective - This pattern of water retention and release for upper Yakima and 
Naches storage reservoirs spares upper Yakima spring chinook redds by forcing spawners 
to construct redds lower in the deeper part of the channel where dewatering is much less 
likely when releases are cut back in the winter to fill the reservoirs.  
In practice flip-flop consists of releasing virtually all of the water needed by WIP 
(Wapato Irrigation Project) and SVID (Sunnyside Valley Irrigation District) from the 
upper Yakima reservoirs until early September. During this time, releases from Rimrock 
(and to a much lesser degree Bumping) are reduced. Then in early September, the pattern 
of releases is reversed (“flip-flopped”), and releases from Rimrock and Bumping provide 
all the water needed for the diversions at Wapato and Sunnyside Dam, and the upper 
Yakima releases are curtailed. September is the beginning of the spawning period in the 
upper Yakima, and is late enough in the season that spring chinook which spawn in the 
Naches drainage above the Tieton confluence have all passed out of the lower Naches. 
Thus, upper Yakima spawners are forced to spawn low in the channel and Naches and 
American River pre-spawners are not affected by the dramatically increased flows in the 
lower Naches. (YSS, 2001) 

2) Fisheries management perspective - In 1980, spring chinook spawned in the upper 
portions of the Yakima River between the mouth of the Cle Elum River to the mouth of 
the Teanaway River during the period that reservoir releases were being made to meet 
downstream irrigation demands. When the irrigation season drew to a close and reservoir 
releases were being curtailed, about 60 redds (fish nests), a portion of which were 
dewatered by the reduced releases, were identified in the Yakima River reach between 
the mouth of the Cle Elum River and the mouth of the Teanaway River. In October 1980, 
Judge Justin Quackenbush of the Federal District Court directed Reclamation, acting 
through the Yakima Field Office Manager, to release water from Yakima Project 
reservoirs to keep the redds covered with water. In November 1980, the Court directed 
the Yakima Field Office Manager to work with fishery biologists and report back prior to 
the 1981 irrigation season: 

“. . . on means by which the needs of the Yakima Project water users can be met through 
more efficient or less extensive use of Project waters or by modification of Project 
operations or facilities so as to have less impact on the fisheries resource, including the 
possibility of management of the various Project reservoirs and releases of water so as to 
provide for appropriate water flows during the spawning and hatching periods that may 
be practicable while at the same time providing water for irrigation purposes for users 
within  the Project.” 
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As a result, the “flip-flop” operation was conceived and initiated in 1981, and has since 
been a part of the Yakima Project operation. The flip-flop term derives from the fact that 
the Yakima and Naches Rivers form a “Y.” In this operation, water from the three 
reservoirs in the upper Yakima River system (right side of the “Y”) is used to meet 
irrigation demands downstream of the confluence of the Naches and Yakima Rivers 
through the first week of September, and water is retained in reservoirs of the Naches 
River arm (left side of the “Y”) to the maximum extent possible. After the first week of 
September, reservoir operations are flip-flopped with demands downstream of the 
confluence of the Naches and Yakima Rivers being met from the Naches River system 
reservoirs and flows from the upper Yakima River system reservoirs are reduced. 

This operation reduces flows in the upper Yakima River at the time that fish spawn, 
forcing the fish to build redds at a lower elevation in the stream channel. As a result, less 
water is needed to be released during the winter to keep the redds under water and 
maintain the fish eggs. (IOP, 2002) 

3) Project management perspective - The purpose of the flip-flop operation is to 
encourage anadromous salmon (spring chinook) to spawn at lower river stage levels in 
the upper Yakima River above the mouth of the Teanaway River, so that the flows 
required to keep the redds watered and protected during the subsequent incubation period 
(November through March) are minimized from the upper Yakima reservoir storage. 
Historically (pre-1980), due to irrigation demands and reservoir operations, the flows in 
this reach would be at a higher flow level (between 300 cfs to 1,600 cfs, 38 percent of the 
time) during the September/October spawning period, which would in turn require larger 
storage releases to protect redds during the incubation period. That would likely reduce 
the ability to maximize storage for the next season’s TWSA. Pre-storage natural flows 
during the spawning period for spring chinook in the Easton River reach would have been 
in the 100 to 250 cfs range, and approximately 300 cfs in the Cle Elum River reach. In 
order to support the flip-flop operation, project operations drafts heavily from Keechelus, 
and sometimes Kachess, and Cle Elum Lakes on the Yakima arm to meet lower basin 
demands during the summer (July and August) and maintains storage in Rimrock Lake 
on the Naches River arm to meet lower basin demands later in the year (August 25th 
through October 20th). The Quackenbush Decision, October 1980, directed the release of 
storage for protection of redds in the upper Yakima River basin. The flip-flop operation 
was conceived and initiated in 1981, and has been a part of the Yakima Project operations 
since that time. 

The flow reduction process starts September 1st and is ramped down over a 10-day 
period. The flow in the upper Yakima River is reduced by approximately 3,000 cfs, with 
the majority of the cutback taking place in the Cle Elum River, which is normally 
reduced to 200 cfs and then reviewed by SOAC for acceptability. The Yakima River 
below Easton Dam, about at 400 cfs at this time, is also reduced to the 200 cfs target level 
starting September 1st, although this flow level may have already been obtained during 
the mini flip-flop operation (see below). With this reduction of flow in the upper Yakima 
Reach during the fall (September and October), most lower basin demands are then met 
with Rimrock Lake storage releases of up to 2,400 cfs to the Naches River Arm. Flip-flop 
operation reduces flows in the upper Yakima River during the latter portion of the 
irrigation season. Due to the lower water levels, a number of irrigation entities must 
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install check dams or wing dams in the Yakima River to create enough head to divert 
their water supply. These structures are temporarily installed rock berms in the Yakima 
River in a manner consistent with issued permits, with fish passage being provided both 
upstream and downstream. The temporary check dams are removed following the end of 
irrigation season. The flip-flop operation requires that power generation water for Roza 
Power Plant be reduced or eliminated for brief periods of time. At times, a voluntary 
reduction (50 to 100 cfs) in irrigation diversions (i.e., Roza Irrigation District) is required 
for the flip-flop to remain functional. In normal years, expected flow in the Yakima River 
below the Roza Diversion Dam is in the 400 to 600 cfs range, but may drop to 300 cfs or 
less in below average years. The flip-flop operation does not increase flows in the 
Yakima River reach from the confluence of the Naches River to Union Gap. In fact, there 
is a reduction of flow in this reach due to reduced irrigation entitlements in September, 
which are more than 2,000 cfs less than August entitlements, which does not mirror the 
dramatic increase of flow on the Naches River. The flip-flop operation is possible 
because of these reduced entitlements. (IOP, 2002) 

4) Ecosystem perspective - Under this scenario, the quantity of water from the upper 
Yakima supplied for irrigation is reduced beginning in mid-September, providing base 
flows that can be maintained throughout the incubation period required by chinook eggs. 
The continued demand for irrigation water is compensated for by increasing flows 
dramatically on the Naches River. Although not examined quantitatively, these flows 
appear to be sediment competent (Mark Lorang and Bruce Watson, personal observation) 
and are maintained for at least three weeks—much longer than a “natural” flood event. 

Although some spring chinook redds are saved in the upper Yakima as a result of the flip-
flop management, there has been little or no effort to understand or monitor the effects of 
this flow regime either on the upper Yakima or on the lower Naches River. In the upper 
Yakima, significant stranding of benthic invertebrates may occur in September. 
Furthermore, the elevated base flow maintained throughout the summer likely represents 
a significant and unnatural stress to aquatic biota, including salmonids. In the Naches 
River, sediment competent flows likely result in rapid rates of cut and fill avulsion, as 
well as generate a spectacular annual disturbance event, the magnitude and duration of 
which is well beyond that occurring historically. In both the upper Yakima and the lower 
Naches, organisms specifically adapted to the natural and predictable disturbance regime 
would likely be unable to adapt to the anthropogenic regime and would suffer declines in 
density and productivity (Resh et al. 1988). This applies both to the post-reservoir flow 
regime and to the alteration of that regime via flipflop. We strongly recommend that the 
flip-flop regime be examined carefully; a process made difficult by the lack of 
quantitative data. (Snyder and Stanford, 2001). 

Changes to the natural flow regime have resulted in 7 different flow regimes on the mainstem 
Yakima and Naches Rivers: 

• Natural areas - above the storage reservoirs and the American and Little Naches Rivers. 
• Flip flop minor effects – from Bumping Dam downstream to confluence of Naches and 

Tieton. Flows in the Bumping are modified by flip-flop operations, after the confluence 
with the American, flows in this system are relatively natural due to the relatively small 
storage and release capacity of Bumping Reservoir in relation to the entire watershed area 
of the upper Naches. 
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• Flip flop major effects, Tieton and Naches – This area includes the Tieton River below 
Rimrock Reserviour and the Naches River below the Naches/Tieton confluence, 
downstream to confluence with the Yakima. These reaches show an almost inverted 
hydrograph with a greatly suppressed spring peak due to the high storage capacity of 
Rimrock, an extended summer low flow period, and annual peak flows occurring in 
September and October when Rimrock provides the majority of downstream flows. 
Winter flows are also greatly depressed in this reach, and total annual flow is 
approximately 72 percent of unregulated flow. 

• Flip Flop Major Effects, Upper Yakima – Upper Yakima River from the base of storage 
dams on Kachess, Keechelus, and Cle Elum Reservoirs downstream to confluence with 
Naches. This flow pattern has a greatly extended spring peak due to release of stored 
water in the dams. This peak lasts until early September, at which point flows are 
decreased and a minimum flow maintained throughout the fall and winter for spring 
chinook spawning and incubation. 

• Gap-to-Gap Reach – From confluence of Naches and Yakima to Union Gap/Wapato 
Dam. This reach has had its hydrograph “flattened” by regulation. High flows are 
maintained throughout the summer and fall to the end of irrigation season, yearly low 
flow has moved to October from September, and winter low flows are much lower. 

• Wapato Reach –Union Gap/Wapato Dam to Prosser. The presence of two major 
irrigation diversion dams (Wapato Dam and Sunnyside Dam) immediately downstream 
from Union Gap has a tremendous influence on flow in this reach. This reach has 
experience the greatest net reduction in flow in the mainstem from below Sunnyside Dam 
to Toppenish. Spring peak flows are significantly reduced by diversion, and falls to 
summer low flow is steep. Summer low flow is greatly lower and of longer duration than 
under pre-1850 conditions, winter flows are also significantly lower. 

• Lower River – Prosser Dam to mouth. Flows in this reach also show a large reduction in 
average annual flow due to export of irrigation water from the Yakima Subbasin to the 
returns in the mainstem Columbia, although the shape of the hydrograph may be the most 
similar to the pre-1850 hydrograph of any of the lower river reaches. Spring peaks are 
reduced and winter flows are much lower than pre-1850 conditions. 

The effects of these flow changes are many. Generally, they can be divided into 4 geographic 
regions of the subbasin, the Upper Yakima, the Tieton/Naches, Union Gap Reach, and below 
Union Gap. 

• Upper Yakima Effects – Reduction in the level of the spring runoff, with great extension 
of the annual peak flow well into late summer. Flow velocities are high for a much 
greater period of time in the summer, and the difference between summer and winter 
flows is much greater. These sustained flows (in combination with other physical changes 
such as confinement), and their quick drop off in fall have reduced or eliminated the 
ability of black cottonwood to regenerate (Braatne, 2002) in this reach and most other 
regulated reaches in the subbasin, and have reduced the natural variability of habitats and 
habitat types that would have occurred over the summer as flows gradually dropped. 
They have also dramatically altered thermal regimes throughout the year (Vaccaro, 
1986), generally reducing  summer temperatures, which can be expected to reduce 
primary productivity and affect life histories as discussed below in the temperature 
section. These changes are also further discussed in the Assessment Unit chapters below. 
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• Tieton/Naches Effects – Much longer low flow period followed by high flows with cool 
water. This hydrograph would directly conflict with most life histories of fish, 
invertebrates, and plants, especially black cottonwood, which shows a lack of 
regeneration in these reaches as well. Current habitat conditions in the lower Naches 
(large expanses of unvegetated bars, abrupt and vertical banks, increased avulsion and 
channel instability, reduced LWD abundance) and the low productivity of the Naches 
system as a whole given the relatively good condition of habitat and flow patterns in the 
upper watershed may reflect this severe conflict.   

• Union Gap Reach – The effects here are similar to Upper Yakima, but extend to the end 
of the irrigation season. Flow (Q or discharge) and high temperatures are not limiting in 
this reach, but habitat diversity and low productivity may be limiting. Given the flow 
conditions in the basin, reconnection of side channels in this reach may be the best 
restoration action over the short term that would fit within the existing flow management 
regime. 

• Wapato Reach and Lower Yakima – The major effects are related to simply reduced 
quantities of water directly resulting in decreased amount of habitat available. Flows are 
lower year round, and temperatures are higher for longer periods of time in summer 
(Vaccaro, 1986) and probably lower in the winter (sensu Ward, 1992) (Biology and 
Habitat, Wiley, New York). The effects of regulation and loss of flow from irrigation 
diversion may be further aggravated by the loss of hyporheic function due to construction 
of the Harrah/Mud Lake/Marion Drain systems which would have the effect of 
dramatically reducing the ability of the Wapato Reach to store spring and summer 
snowmelt in the surficial aquifer and release it in late summer and winter. 

In the Naches and Tieton Rivers, black cottonwood regeneration is limited by the fall flow 
regime, which drowns newly established cottonwood seedlings during the fall high flows 
associated with flip flop. High levels of cottonwood recruitment in a natural system only occur 
every 15 –20 years. It seems probable that minor changes in management of the flow regime 
could occur on a relatively “normative” time frame. Such changes would involve management of 
flow in an excellent water year to allow for cottonwood establishment (i.e. spring rates of 
decrease in flood stage within the “Box Model” of Cottonwood Establishment (Mahoney and 
Rood, 1998) at an elevation above the fall high flows. Calculation of a safe TWSA (Total Water 
Supply Available) for implementation of such a flow management regime should be 
investigated. 

Flip flop is incorporated into the EDT model for the Yakima Subbasin, but it should be noted 
that the degree of modification of the hydrograph from flip flop is outside the parameters given 
for ranking of the severity of change in interannual flows, or interannual change in high or low 
flows, and also more severe than the studies cited to develop the “curves” for those rankings as 
well. Therefore use of the EDT model to forecast or estimate the effect of reduction of flip flop 
would probably not be reflective of the true effects. This is not to point out a weakness of the 
EDT model, but to emphasize the uniqueness of the flip flop flow regime and that the full range 
of effects on the subbasin ecosystem, especially the long term effects, is not currently known. 

Changes in Flow in the Tributaries  

In general, major changes in intrannual flows have been the result of diversion for purposes of 
irrigation or stock water. The diversions themselves are usually located near the top of the 
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alluvial fans in the stream valleys or on the valley walls of the Kittitas Valley. These locations 
are chosen because they represent the most downstream point at which flows are maximized 
throughout the year (i.e. above the high infiltration capacities of the alluvial fans) and because 
this landscape positions provides maximum flexibility in distribution of irrigation water across 
the fan itself, and/or along adjacent valley walls. In many locations irrigation diversions, in 
combination with the naturally high infiltration capacity of the alluvial fans, creates partial or 
total flow or temperature blockages to fish migration. Recently, conditions have begun to 
improve in many locations, most notably on Toppenish and Simcoe Creeks on the Yakima 
Reservation. In the Kittitas Valley, many of these streams have been directly connected to the 
main canals of the Kittitas Reclamation District and used as conveyances for irrigation water to 
lengthen the irrigation season. The disconnection of the lower ends of many of these tributaries 
from the irrigation system is occurring in many locations in the Kittitas Valley.  

In most tributary valleys, or in portions of the basin with junior water rights from the Yakima 
Project, agricultural production is much more heavily weighted toward production of hay than of 
fruit crops. Production of hay can make use of the large spring peak runoff, and survive during 
years of low or no irrigation water availability later in the summer. This results in truncation in 
length and reduction in magnitude of spring peak flows where tributaries enter the mainstem 
upper or lower Yakima River. Later in the summer, use of many of these streams as conveyance 
will usually result in a much greater than pre-1850 flow in these same locations, providing some 
of the most valuable habitat (relatively slow moving and warm) water adjacent to the still fast 
flowing and cold upper Yakima River in the Kittitas Valley. 

The effects of the changes in flow in the tributaries are similar to those in the mainstem. Riparian 
plant communities cannot successfully reproduce under the altered and lengthened low flow 
regime, or the greatly lengthened high flow regime where creeks are used as conveyance. 
Shifting the spring peak flow earlier in the year and reducing its magnitude may also hinder or 
prevent migration of some salmonid stocks such as the late portion of steelhead spawning and 
possibly the entire spring chinook migration timing. Spring chinook are not presently found in 
the tributaries, although there is strong evidence that they used to exist in Toppenish, Ahtanum, 
Wilson/Naneum, Swauk, and Taneum creeks, and still persist in the Teanaway River. 
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Figure 2-62. EDT and Limiting Factors for low flow 



Chapter 2-229 

Peak Flow Patterns 
Mainstem (Yakima Project) Changes in Peak Flows 

While the primary purpose of the Yakima Project is to provide irrigation for agriculture, a 
secondary purpose is to provide flood control benefits to the basin. The reservoirs are managed 
according to rule curves developed to manage the trade offs between maximizing storage for 
irrigation and maximizing the ability to capture floodwaters to reduce flood discharge. In 
general, regulation of flood flows by reservoirs can be expected to significantly reduce peak 
flows and, depending on the rule curves for filling, reduce energy available for sediment 
transport and cut and fill alleviation. Several authors and studies have attributed such effects to 
the regulation of flood flows in the Yakima Subbasin (Stanford and Snyder, 2001 and 2002; 
USBR, 2003; YSS, 2001). However, it is possible that the theoretical effects of regulation (i.e. 
the difference between pre-1850 and current peak flow characteristics) are quite different from 
the actual effects due to the small storage ability of reservoirs in the basin, the rule curves used to 
fill the reservoirs and discharge the reservoirs to regain flood control “space” in the reservoirs, 
the presence of glacial lakes where the reservoirs are now located, and changes in the 
unregulated tributaries and their effects on flood flows.  

There is little doubt that the absolute peak discharges of large flood events (i.e. above the 25 year 
flood) have been decreased by flood control flow regulations, but there is a large difference in 
degree of reduction between studies. There is also little disagreement that the effects of flood 
control operations are extremely variable throughout the mainstem, and that there are probably 
significantly reduced flood peaks and durations in the reaches immediately below the dams. See 
Figure 2-62. 

Lorang in Stanford (2002) quantifies the relative rates of bedload movement as a function of 
days over a specific discharge. Based on this assumption (i.e. effective geomorphic force 
(Wolman, 1960), comparison with the graph above indicates that lengthening the duration of 
floods above a given entrainment threshold may actually increase energy available for sediment 
transport. If the flood flows are managed to be at or below 12,000 cfs during a flood event, and 
the entrainment threshold is approximately 7,000 cfs as determined by Dunne, 1976, then 
contrary to published reports the energy available for sediment transport and cut-and-fill 
alleviation may be greater now than under pre-1850 conditions. 
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Figure 2-63. EDT and Limiting Factors for peak flow 
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Figure 2-64. Discharge at Parker is a function of releases from the Reservoirs plus unregulated 
flows from the tributaries. Discharge at Easton is a function of reservoir releases from Kachess and 
Kechellus, Cle Elum discharge is a direct measure at Cle Elum Dam, and Tieton is a direct measure 
of release at Tieton Dam. Note the pattern of release at Cle Elum is inverse to the flood flow – 
reduced release at the peak, increased release after the peak (reservoir was full in this case) and 
then releases later in the month to regain flood space for flood control. Tieton and Easton also show 
reduced discharge during the flood event, and then spill during the remainder of February and 
March. (USBR hydromet) 
 

Actual differences between current peaks and pre-1850 peaks based on the physical 
characteristics of the pre-1850 watershed cannot be determined with any degree of accuracy 
using the current peak flow models which are currently available within the Yakima Subbasin. 
Therefore the current or future effects of changes in peak flows due to flood control management 
cannot be stated in qualitative or quantitative terms. Creation of a model that incorporates the 
physical changes in the watershed and known watershed processes should receive emphasis in 
the future. 

Peak Flows in the Tributaries  

The examination of EDT data, recent habitat assessments, and stream gage data, show that 
definitive increases in peak flows in the tributaries are confined to a few watersheds. Primary 
among these are the Little Naches and Teanaway watersheds which share many common 
attributes such as a general south facing aspect, large areas of the watershed in the rain-on-snow 
or transient snow zone, high road densities, and current and historical large areas of clearcut 
timber harvest. Other areas of peak flow increases are also associated with forestry activities, 
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generally also on south facing slopes/rain-on-snow zones such as the Wilson/Naneum system, 
portions of Wenas, Cowiche, Ahtanum, Toppenish and Satus Creeks. 

6.4.4 Temperature at the Subbasin Scale 
Mainstem Temperature Regime 

The pre-1850 and recent (calendar year 1981, the year before flip flop was introduced) 
temperature regime has been studied by Vaccarro (1986), who discusses the effects at a macro 
scale of the relationships between management of the mainstem and the temperature regime. It 
should be noted that current models predict somewhat lower peak spring runoff and somewhat 
higher summer low flows than Vaccaro used in his report, but the overall relationships between 
the physical characteristics of water and channels remains the same. Comparison of predicted 
temperatures at a given date and flow from Vaccaro with empirical thermograph data from recent 
years (USBR hydromet) indicates that the modeled retlationships laid out by Vaccarro still hold 
true. 

The major determinant in the rates at which rivers warm or cool and their equilibrium 
temperature is water depth, with air temperature and solar direct energy input distant second and 
third in importance in the summer months, and longwave radiation to space becoming important 
in the winter months. Conceptually, there is a depth threshold, or more precisely the ratio of the 
surface area of the stream exposed to the air and sun to the hydraulic radius or the proportion of 
the channel that is in contact with the channel substrate. At flows above that threshold, water 
temperature will tend to equilibrate to the temperature of the soil, which is roughly proportional 
to the average air temperature for the year. At flows below that threshold, temperatures will tend 
to equilibrate with air temperature and solar input. In essence, in the main channel of a river, 
there are two different temperature regimes, and the threshold for moving from one temperature 
regime to another is dependent on quantity of flow and shape of the channel at any given point in 
the river. 

In the high flow temperature regime, water temperature tends toward equilibrium with soil 
temperatures, and the floodplain or bedrock materials act as an infinite heat sink in summer and 
an infinite heat source in winter. Therefore, major changes to the yearly temperature regimes of 
the mainstem are primarily related to changes in duration and timing of flows above this 
threshold. If flows are increased in the summer to such an extent that they are maintained above 
the threshold, temperatures are cooler, if they are reduced below the threshold in winter and 
spring, temperatures are reduced. And since the heat sinks and heat sources are essentially 
infinite when compared to the head budget of the river itself, inputs of cooler or warmer water 
can only have a localized effect, and the temperature downstream of these inputs very rapidly 
returns to the equilibrium temperature of the surrounding substrate. It is the above relationships 
that will drive the discussion below. 

Flow management in the Yakima mainstem can be simplified into the 7 reaches discussed above 
under Intrannual Flow. In the Upper Yakima and Union Gap reaches, flows are maintained 
above the temperature threshold for a vast majority of the time during the summer above the 
confluence with the Naches River, and into fall in the Union Gap reach. This has resulted in a 
decrease in temperatures during the summer above Union Gap, where major irrigation diversions 
are located. At Parker, just below the major diversions, the river remains cool and fairly rapidly 
warms (Figure 2-63) throughout the summer and fall. There may be an area below Parker that 
has a range of temperatures that most closely approximates the pre-1850 temperature regime.  
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Year 2003 Thermograph, Lower 
Yakima River
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Figure 2-65. Thermographs at Parker (PARW), Grandview (YGVW), Prosser (YPRW) and Kiona 
(KIOW) for calendar year 2003.  Parker is located immediately downstream of the major diversions 
at Wapato Dam and Sunnyside, and water temperature remains relatively cool at Parker throughout 
the Summer due to the very stable temperature regime upstream as a result of high flows 
throughout the summer. Downstream of Parker, temperatures increase rapidly, and are maintained 
through August and September. In late September, decreasing air temperatures allow the river to 
cool below Parker, but at Parker temperatures remain warm until the end of the irrigation season. 
 

Downstream of Parker, truncation of the spring peak flows has reduced the duration of flows 
above the temperature threshold, and the duration and intensity of near lethal and lethal 
temperature days has increased dramatically. Approximation of the number of days (if any in 
certain locations) that the temperature in the lower Yakima exceeded the metabolic thresholds of 
the various salmonid species would require better interannual flow modeling as discussed above. 
These two modern temperature regimes of the upper and lower river contrast with the pre-1850 
temperature regime that would have gradually changed throughout the year as temperatures 
changed and the normal hydrograph varied. Loss of these gradual changes has reduced the 
overall diversity of habitat and temperature spatial variability (the diversity of temperature 
regimes) at the subbasin scale. 

Much less attention has been paid to the winter temperature regime, but the physical 
relationships would still hold, and reduction of the number of winter and spring days above these 
thresholds would necessarily reduce winter temperatures. Based on changes to the flow regime 
and the above relationships,  
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• Temperatures in the Upper Yakima and the Union Gap reach are colder during all times 
of the year than under pre-1850 conditions due to dramatically increased summer flows 
and decreased winter and spring flows. Because these areas have had significant changes 
to floodplain and channel configuration (see below), changes to channel shape (narrower 
and deeper) may further contribute to cooling of the river in summer. 

• Temperatures in the river below the Union Gap reach are warmer for a longer duration 
during the summer, and colder in the winter; due to reduce flows year round. 

• Temperatures in the Tieton and Naches are warmer in the summer, much colder in 
September and October during flip flop, and colder in the winter as well due to reduced 
flows. 

Undoubtedly, such changes to the temperature regime would have large effects on the 
productivity of the system, with differential effects in different sections of the basin. Such 
changes can also be expected to affect the salmonids themselves. To quote Brannon (2002): 

“as poikilotherms salmonids are completely dependent on temperature, which affects metabolic 
rate, growth, and other physiological characteristics of the species (Groot et. al. 1995). In 
retrospect, however, its role in life history and ultimately population structure has not been 
sufficiently regarded. …. when the biological entity is a poikilotherm, temperature needs to be 
given separate and special recognition. Water quality constituents such as sediments, nitrates, 
and even pesticide levels have threshold in concentration below which little or no effect can be 
seen on the organism. There is no comparable lack of affect on poikilotherms that accompany 
changes in temperature. Even minor temperature shifts have an influence on life processes 
among the salmonids, and can impose substantial alterations of live history patterns 
demonstrated at the population level (Brannon 1987, McCollough 1999).” Temperature changes 
in the Upper Yakima may be related to the real or pecieved changes in anadromy or residualism 
seen in both steelhead and spring chinook, and effect of restoration of a more normative 
temperature regime on those population’s life histories should be investigated. 

As stated above, the influences of cooler and warmer waters can have only a localized effect on 
the mainstem, but does not mean that their ecological importance is minor. Springbrooks and 
side channels that are fed by groundwater are essentially at the same (near optimal) temperature 
year-round (Stanford, 2002), and (under pre-1850 conditions) allowed salmonids to persist and 
thrive in those areas of the subbasin where temperatures in the mainstem were either suboptimal 
or lethal for periods of time during the year. Loss of these habitats as refugia, areas of thermal 
and habitat diversity, and as unique habitats themselves (for both fish and wildlife) are 
disproportional to their areal extent in the basin. 

As is noted in the fall chinook focal species description, out migration timing has shifted likely 
due to lengthening of the duration of high summer temperatures in the lower river. This shift 
occurred in the 1930s after most of the development of the irrigation infrastructure in the 
subbasin had been completed, but during the time of alteration to the flow of the mainstem 
Columibia by construction of the FCRPS and other hydropower generation facilities. Historic 
General Land Office maps from the 1860’s of the area of the Van Giesen Bridge in the lower 
river show large springs that flowed toward the lower Yakima River from the terrace to the west. 
Early investigations of groundwater flow for irrigation on the Hanford site indicate that large 
amounts of water flowed subsurface from the Columbia to the Yakima through the coarse 
floodplain gravels shared by the two rivers. Examination of the hydrograph of the Columbia 
River prior to the 1930s indicated that the spring peak in this area of the Columbia occurred at 
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the same time as the fall chinook outmigration, in July and August, after the spring peak in the 
Yakima had already fallen. Loss or reduction in this inflow from the Columbia could have had a 
major affect on the summer low flow temperatures of the lower Yakima River. These springs 
still exist, but have been modified and isolated from the river, and should be considered as a 
focal point for restoration of the lower Yakima. 

As noted in the introduction to this assessment, the role of the glacial lakes in the physical and 
biological processes of the basin has not received sufficient study. Undoubtedly these lakes also 
acted as thermal refugia and very large heat sinks and sources in the lakes themselves and for 
some considerable distance downstream. Similar lakes naturally supply very warm water to 
downstream reaches in the summer months under natural conditions, and there is no reason to 
believe that temperatures downstream from the lakes could have reached near lethal or lethal 
levels for salmonids during late summer. During the fall and winter, they would have acted to 
warm downstream waters from heat retained by the lakes when they “turn over”. And it appears 
that the Upper Yakima spring chinook migration and spawning pattern still reflects the pre-1850 
temperature regime. These higher water temperatures would also have supported a more 
productive environment for winter and summer growth.  

Tributary Temperature Regime 
In general, average temperature decreases with increasing elevation and this is reflected in the 
distribution of species (from fall chinook at low elevation to bull trout at high elevations) and life 
histories, with the exception of the Upper Yakima spring chinook who spawn late at fairly high 
elevation due to the temperature effects of the lakes. Another influence on tributary temperature 
is aspect, as south facing drainages tend to show higher summer temperatures. In the mainstem, 
and in streams greater than 50 feet wide, the shade provided by the riparian zone is not the major 
determinant of summer or winter extreme temperatures. In the smaller streams of the tributaries, 
the influence of the riparian zone dominates the temperature regime, especially in south facing 
drainages. Due to their aspect and elevation in the watershed, the Teanaway and the Little 
Naches probably had the greatest variation in average annual water temperature. They would 
have been warmer than the mainstems they flowed into in the summer, and in the case of the 
Teanaway, much colder than the mainstem of the Upper Yakima due the influence of the glacial 
lakes and current reservoirs. This sharp break in temperature was the reason the Teanaway was 
included in the High Elevation Yakima Assessment Unit and not in the Mid elevation Yakima 
Assessment Unit. Both of these watersheds show elevated temperatures from pre-1850 due to 
loss of riparian zone from various causes, and channel widening. Even under natural conditions, 
both of these watersheds would have had unique temperature regimes that would have made 
salmonids populations somewhat unique to these drainages. The current low productivity of both 
drainages may reflect the loss of these adapted subpopulations and/or the inability of other local 
populations to rapidly invade/recolonize these areas, even under active supplementation. The 
uniqueness of the temperature regime in these locations should be taken into account in 
population management and restoration/supplementation activities. 

The other general pattern that emerges in the tributaries is the strong link between development, 
riparian zone loss (due to conversion to other uses or from changes in flow) and increases in 
temperature. Nearly all tributaries have elevated summer temperatures in their lower reaches 
where development pressure is greatest, and several have elevated temperatures in their 
headwaters due to the effects of forest management or grazing, those effects are discussed 
Assessment Unit by Assessment Unit. 
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Figure 2-66. EDT and Limiting Factors for temperature (high) 
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6.4.5 Sediment Supply and Routing  
Mainstem  

Lorang, in Stanford (2002), does a thorough job of explaining the relative rates of sediment 
transport and the relationship between confinement by levees, changes in flow, the resultant 
energy available for sediment transport, and actual estimates of bedload movement. The reader is 
referred to that document for more information. Confinement itself has had a significant 
influence on habitat diversity in the basin itself, greatly lengthening the extent of “canyon 
habitat” in the Yakima Basin. 

The Yakima River has seen more floodplain gravel mining than any other river in the State of 
Washington. The current impacts of gravel mines on the mainstem are primarily loss of 
floodplain due to the levees that protect the active and inactive pits. There have been several 
instances of gravel pits being captured by the Yakima River in the Kittitas, Selah and Union Gap 
reaches. The pits in the Kitittas and Union Gap Reaches were constructed in association with 
construction of Interstates 90 and 82, were relatively shallow, and capture by the river had few 
negative effects on channel form or process upstream and downstream (Dunne 1976) The 
capture of the Selah pits during the near-100 year flood in 1996 resulted in the estimated loss of 
400,000 cubic yards of sediment to those pits, as well as 3 of the 4 lanes of I-82. That quantity of 
material was estimated by Lorang to be equal to approximately 10 years of sediment supply, and 
did cause significant channel incision of the mainstem Yakima downstream. These types of 
events can be expected to occur with more frequency in the future as the river changes location 
and the levees which protect these pits cease to be maintained by the mining companies. Current 
efforts are under way to study the tradeoffs involved in connection of gravel pits to the main 
river and should be completed in 2004. 

The other major influence on sediment supply, which is not discussed in Lorang, is the influence 
of the Yakima Project infrastructure on sediment supply and transport. These effects are due to 
construction of dams, most notably Rimrock Dam on the Tieton River and diversion dams or 
structures on the mainstem Yakima and Naches Rivers. The Tieton River below Rimrock has 
been starved of gravel recruitment resulting in complete loss of spawning gravels or normal 
pool/riffle development. Plans to provide passage at Rimrock should recognize that the river 
below the dam to the confluence with the Naches presents passage problems and uniquely 
degraded habitat that may prevent migration to the dam regardless if it is made passable.  

Diversion dams located at or near naturally confined areas (such as the natural “gaps” on the 
mainstem) tend to reduce stream gradient, and therefore the river’s ability to transport sediment. 
At these natural areas of confinement, gradients are already low, and relatively minor changes in 
bed elevation have relatively large effects in terms of area and distance upstream. Upstream of 
these dams the river is constantly aggrading, with gravel bars moving upstream. These areas are 
also the areas where the highly valuable habitats in spring brooks and side channels are located. 
Aggradation directly affects these side channels by filling them in and by severing their 
connection to the mainstem (i.e. they flow into perched gravel bars at their lower ends). In 
addition, the river becomes perched in these locations, disrupting the normal hyporheic 
functions, preventing flows from the floodplain from flowing back into a live channel.  
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Figure 2-67. EDT and Limiting Factor for sediment
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Tributaries 
Very little work has been done to study sediment in the tributaries. The Teanaway and Little 
Naches have elevated levels of both fine and coarse sediment load due to high road densities, 
increases in peak flows and bank erosion, floodplain loss etc. Other increases in sediment are 
discussed in each Assessment Unit. A common problem across all Assessment Units is the 
ability of diversion dams or structures to pass sediment or maintain sediment transport through 
the reaches where they are located. This problem is especially significant at or near the top of 
alluvial fans. In these unstable environments, diversion dams change local stream gradient, 
causing aggradation upstream and degradation downstream, usually resulting in armoring the 
banks upstream to maintain the location of the channel through the dam opening. This in turn 
leads to more energy downstream, causing channel incision, creating a migration barrier to fish 
and threatening the foundations of the dam itself. Typically, repair and maintenance costs for 
these structures is high, as is the likelihood of failure. Replacement of these structures typically 
results in restarting of the cycle of destabilization, downcutting and failure. A concerted effort to 
design appropriate structures for these environments should be undertaken to solve the subbasin, 
and Columbia Basin-wide problem  

6.4.6 Ecosystem Processes 
Bull trout are apex predators in the aquatic ecosystem, and there is a strong relationship between 
the availability of prey resources and net population fecundity and population growth rate 
(Rieman and McIntyre 1993). Areas such as the Skagit system and Lake Wentachee support 
healthy bull trout populations due to good habitat conditions as well as abundant prey base.  Loss 
of prey species and reduction in ocean-derived nutrients, proteins, and fats due to extirpation of 
anadromous fish species would have negative effects on bull trout population productivity, and 
restoration of these ocean-derived inputs would have beneficial effects). 

Sockye and coho were the most numerous anadromous salmonids that returned to the subbasin in 
the pre-1850 environment. The location of their spawning in the higher elevation tributaries and 
glacial lakes throughout the watershed contributed ocean-derived nutrients, proteins and fats to 
those most nutrient poor portions of the aquatic and upland ecosystems within the subbasin. 
There were at least 4 natural populations of sockeye, and there could have been as many as 17 
different populations of coho based on the historic distribution map published in the Limiting 
Factors Analysis for the Yakima Watershed (2001).  

Coho were extirpated from the Yakima Basin by the 1970s due to a combination of overharvest 
in the mainstem Columbia (allowed by hatchery production in those areas), the effects of the 
hydro system, and habitat loss and degradation within the Yakima Subbasin. This not only 
resulted in reduced harvest opportunities but also lessened productivity of the basin and 
ecosystem as a whole. Changes that have been made in the hydrosystem, harvest management 
and habitat restoration activities (e.g. structural, flow, barriers) in the subbasin have reversed the 
factors for decline of coho, and could increase the productivity and abundance of reintroduced 
coho populations.  

It may now be possible to re establish sustainable populations of coho in the Yakima Subbasin 
through the use of out-of-subbasin hatchery broodstock combined with selective development of 
local broodstock within subbasin fish culture facilities. The Yakima Klickitat Fisheries Project is 
currently examining these questions. The objectives of this reintroduction of coho are to 
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reestablish sustainable populations, improve ecosystem function and productivity, and provide 
meaningful harvest opportunities while keeping ecological impacts within specified biological 
limits. Central supplementation facilities and their associated acclimation sites can provide for 
quality and number of smolt, parr, fingerling or adult hatchery releases to be made to achieve the 
goal of sustainable populations with meaningful harvest and minimal ecological risk. These 
facilities have already been established in the Yakima Subbasin to futher this effort. The 
extirpation of coho stocks is common to many watersheds in the Upper, Middle, and Lower 
Columbia. The coho reintroduction project should continue, and coho should be reintroduced 
wherever it is determined that passage, habitat, and potential productivity of the environment are 
sufficient to support viable populations over the long term. Monitoring of the success or failure 
of coho reintroduction in the Yakima Subbasin will provide information that can be used for 
similar projects in other subbasins.  

Intraspecies and Interspecies Relationships  
Interactions between salmonids and other fish species are very complex, with the dynamics of 
biological communities being shaped by many direct and indirect interactions among species 
(Committee on Protection and Management of Pacific Northwest Anadromous Salmonids et al. 
1996). Species interactions are affected by life stage of interacting species, habitat quality and 
quantity, the species biological requirements, season of the year, diurnal period, the presence of 
non-native species, and other factors. 

Perhaps the most intensively studied ecological interaction between salmon and nonsalmonid 
fishes in a large river has been the predation on salmon smolts in the Columbia River. Nonnative 
species in the Columbia River, such as walleye and smallmouth bass, eat smolts, but the most 
important predator is the native northern pikeminnow (Rieman et al. 1991). Pikeminnow 
removals have been initiated as a management measure, but experience with other aquatic 
ecosystems suggests that any benefits to salmon could be confounded by other species 
interactions (i.e., pikeminnow might control other salmon predators) or interactions between life-
history stages (i.e., reduction in predation by large pikeminnows on smaller pikeminnows might 
result in rapid population rebound and more intense predation on salmon) (Committee on 
Protection and Management of Pacific Northwest Anadromous Salmonids et al. 1996).  

Interactions between hatchery salmonids and naturally spawning salmonids may affect naturally 
spawning populations, especially where habitat is limiting, food resources are limiting, and/or 
habitat quality is poor. In releasing hatchery fish from hatcheries it is important to take into 
consideration means for reducing the ecologic affects of supplementation programs on natural 
fish. Specific ecological effects, both individually and collectively, include: density dependent 
effects; operation of hatchery facilities; disease transmission; competition, predation, 
cannibalism, and residualism; passage impediments; and migration corridor/estuary effects 
(NMFS et al. 1998). 

Ongoing research to investigate ecological interactions among fish species in response to salmon 
and steelhead supplementation in the Yakima Basin is conducted by the Washington Department 
of Fish and Wildlife on an annual basis.  Recent studies focus on the impacts of a hatchery origin 
salmon on non-target taxa (NNT) status.  Comparisons of abundance, size structure and 
distribution of 16 non-target taxa were assessed before and three years following annual spring 
releases of approximately one million yearling salmon smolts (coho and chinook). 
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The 2002 annual report compares data from previous years in an effort to identify preliminary 
trends throughout the post-supplementation period; steelhead size has significantly decreased (-1 
percent, P<0.049).  A decline in cutthroat size (-1 percent) was also observed, however was not 
significant (P<0.37), however it was noted that the power of the statistical tests was low.   
It was determined that supplementation was not the cause of size reduction in either species.  
Spring chinook and tributary cutthroat exhibited minimal overlap in distribution presenting little 
opportunity for inter-species interaction.  In contrast, high overlap was observed between spring 
chinook and rainbow trout, however no differences in rainbow size were observed as a result of 
this interaction.  The study concludes that any impacts to non-target taxa that may have resulted 
from releases of hatchery smolts were balanced or exceeded by the benefits. 

During the 2001 study period, studies indicated that all observed changes in measured 
parameters were within the predetermined containment objectives for Yakima species, except for 
two. A slight change in steelhead size (-1 percent) was observed as well as and a -13 percent 
change in leopard dace abundance. According to the study, neither of these two status indicators 
is significantly different from pre-supplementation conditions. 

Steelhead size in supplemented index areas was compared with size in non-supplemented index 
areas, and it was determined that supplementation was not the cause of the size reduction.  
Similarly, it was determined that the observed decline in leopard dace abundance is not 
attributable to supplementation due to the fact that predation mechanisms that are potentially 
influenced by yearling salmon releases were not observed. 

The 2002 annual study reports that an estimated 175,712 smolts were consumed by smallmouth 
bass, and approximately 2,570 of these were estimated to be spring chinook.  The remainder was 
mostly fall chinook. The 2001 study estimates that approximately 230,265 salmonids were 
consumed by smallmouth bass during the spring. Approximately 6,906 of these were estimated 
to be spring chinook and the remainders were likely fall chinook. The 2001 estimates are slightly 
higher than 2000 estimates (202,722 total salmonids and 3,083 spring chinook), despite the lower 
smallmouth bass abundance during 2001.   
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Figure 2-68. EDT and Limiting Factors for water quality 
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Figure 2-69. EDT and Limiting Factors for off-channel habitat 
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Figure 2-70. EDT and Limiting Factors for large woody debris 
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Figure 2-71. EDT and Limiting Factors for riparian 
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Figure 2-72. EDT and Limiting Factors for hydroconfinement 
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Restoration Key Findings at the Subbasin scale: 

• "[A]s poikilotherms, salmonids are completely dependent on temperature which affects 
metabolic rate, growth and other physiological characteristics of the species (Groot et. al. 
1995). In retrospect, however, its role in life history and ultimately population structure 
has not been sufficiently regarded." (E. Brannon, 2003)  

• Changes to the natural flow regime have resulted in 7 different flow regimes on the 
mainstem Yakima and Naches Rivers.  Loss of these gradual changes has reduced the 
overall diversity of habitat and temperature spatial variability (the diversity of 
temperature regimes) at the subbasin scale.  

• Riparian communities, and black cottonwood in particular, have been negatively affected 
by changes in the yearly hydrograph due to the cumulative effects of management of the 
water resources of the basin for irrigation, domestic, and industrial uses 

• Introduction of sockeye will benefit bull trout populations. 
• In many locations irrigation diversions, in combination with the naturally high infiltration 

capacity of the alluvial fans, creates partial or total flow or temperature blockages to fish 
migration. 

• There is little doubt that the absolute peak discharges of large flood events (i.e. above the 
25 year flood) have been decreased by flood control flow regulations 

• As stated above, the influences of cooler and warmer waters can have only a localized 
effect on the mainstem, but does not mean that their ecological importance is minor. 
Springbrooks and side channels that are fed by groundwater are essentially at the same 
(near optimal) temperature year-round (Stanford, 2002), and (under pre-1850 conditions) 
allowed salmonids to persist and thrive in those areas of the subbasin where temperatures 
in the mainstem were either suboptimal or lethal for periods of time during the year. Loss 
of these habitats as refugia, areas of thermal and habitat diversity, and as unique habitats 
themselves (for both fish and wildlife) are disproportional to their areal extent in the 
basin.  

• Loss or reduction in this inflow from the Columbia could have had a major affect on the 
summer low flow temperatures of the lower Yakima River. These springs still exist, but 
have been modified and isolated from the river, and should be considered as a focal point 
for restoration of the lower Yakima 

• The other general pattern that emerges in the tributaries is the strong link between 
development, riparian zone loss (due to conversion to other uses or from changes in flow) 
and increases in temperature. Nearly all tributaries have elevated summer temperatures in 
their lower reaches where development pressure is greatest, and several have elevated 
temperatures in their headwaters due to the effects of forest management or grazing, 
those effects are discussed Assessment Unit by Assessment Unit.  

• Confinement itself has had a significant influence on habitat diversity in the basin itself, 
greatly lengthening the extent of “canyon habitat” in the Yakima Basin. 

• Plans to provide passage at Rimrock should recognize that the river below the dam to the 
confluence with the Naches presents passage problems and uniquely degraded habitat 
that may prevent migration to the dam regardless if it is made passable. 

• Aggradation directly affects channels by filling them in and by severing their connection 
to the mainstem (i.e. they flow into perched gravel bars at their lower ends). In addition, 
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the river becomes perched in these locations, disrupting the normal hyporheic functions, 
preventing flows from the floodplain from flowing back into a live channel. 

• The Teanaway and Little Naches have elevated levels of both fine and coarse sediment 
load due to high road densities, increases in peak flows and bank erosion, floodplain loss 
etc. 

• Coho were extirpated from the Yakima Basin by the 1970s due to a combination of 
overharvest in the mainstem Columbia (allowed by hatchery production in those areas), 
the effects of the hydro system, and habitat loss and degradation within the Yakima 
Subbasin. This not only resulted in reduced harvest opportunities but also lessened 
productivity of the basin and ecosystem as a whole. Changes that have been made in the 
hydrosystem, harvest management and habitat restoration activities (e.g. structural, flow, 
barriers) in the subbasin have reversed the factors for decline of coho, and could increase 
the productivity and abundance of reintroduced coho populations 

• The coho reintroduction project should continue, and coho should be reintroduced 
wherever it is determined that passage, habitat, and potential productivity of the 
environment are sufficient to support viable populations over the long term. 

• The examination of EDT data, recent habitat assessments, and stream gage data, show 
that definitive increases in peak flows in the tributaries are confined to a few watersheds. 
Primary among these are the Little Naches and Teanaway watersheds which share many 
common attributes such as a general south facing aspect, large areas of the watershed in 
the rain-on-snow or transient snow zone, high road densities, and current and historical 
large areas of clearcut timber harvest. Other areas of peak flow increases are also 
associated with forestry activities, generally also on south facing slopes/rain-on-snow 
zones such as the Wilson/Naneum system, portions of Wenas, Cowiche, Ahtanum, 
Toppenish and Satus Creeks. 

Key Uncertainties at the Subbasin scale: 

• Examination of the rules in EDT makes clear that the degree of hydrologic alteration in 
the Naches that is associated with flip flop was not included in the calibration of the 
general EDT model. Modeling based on EDT to determine the benefits of reduction of 
flip flop would probably not be reflective of the true effects. 

• There has been little or no effort to understand or monitor the effects of flip flop either on 
the upper Yakima or on the lower Naches River. 

• Very little information that compared the role and function of the pre-1850 lakes in 
creation of environmental attributes (such as flow and temperature) in river reaches 
directly downstream or at a subbasin scale. 

• In water years with sufficient TWSA, flip flop should be reduced or eliminated to the 
extent possible to allow for periodic reestablishment of riparian communities and take 
advantage of short term opportunities to manage the system within a "normative" range.  

• River Ware’s estimated "unregulated flows" do not take into account the necessary range 
of pre-1850 physical conditions in the watershed; specifically physical characteristics of 
the historical glacial lakes and the change in tributary flows to the mainstem due to 
irrigation diversions in the tributaries. Creation of a model that incorporates the physical 
changes in the watershed and known watershed processes should receive emphasis in the 
future. 
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• The presence of reservoirs in the system has dramatically reduced peak flows and net 
energy available for sediment transport. However, it is possible that the theoretical effects 
of regulation (i.e. the difference between pre-1850 and current peak flow characteristics) 
are quite different from the actual effects due to the small storage ability of reservoirs in 
the basin 

• Much less attention has been paid to the winter temperature regime, but the physical 
relationships would still hold, and reduction of the number of winter and spring days 
above these thresholds would necessarily reduce winter temperatures. Based on changes 
to the flow regime and the above relationships,  

• Temperatures in the Upper Yakima and the Union Gap reach are colder during all times 
of the year than under pre-1850 conditions due to dramatically increased summer flows 
and decreased winter and spring flows. Because these areas have had significant changes 
to floodplain and channel configuration (see below), changes to channel shape (narrower 
and deeper) may further contribute to cooling of the river in summer. 

• Temperatures in the river below the Union Gap reach are warmer for a longer duration 
during the summer, and colder in the winter; due to reduce flows year round. 

• Temperatures in the Tieton and Naches are warmer in the summer, much colder in 
September and October during flip-flop, and colder in the winter as well due to reduced 
flows. 

• Due to their aspect and elevation in the watershed, the Teanaway and the Little Naches 
probably had the greatest variation in average annual water temperature. That would have 
made salmonids populations somewhat unique to these drainages. The uniqueness of the 
temperature regime in these locations should be taken into account in population 
management and restoration/supplementation activities. 

• Current efforts are under way to study the tradeoffs involved in connection of gravel pits 
to the main river and should be completed in 2004. 

• Very little work has been done to study sediment in the tributaries. 
• A concerted effort to design appropriate irrigation diversion structures for high energy, 

high sediment, highly unstable environments should be undertaken to solve the subbasin, 
and Columbia Basin-wide problem.  
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6.5 Yakima Subbasin Assessment Units 
6.5.1 Lower Yakima Assessment Unit 

Overview 
The Lower Yakima Assessment Unit (Figure 2-74) extends from Prosser Dam (Yakima RM 
47.1) downstream to the confluence of the Yakima and Columbia rivers, where that confluence is 
inundated by the impoundment formed by the McNary Dam, 33 miles downstream on the 
Columbia. The unit encompasses approximately 707 square miles. Its uppermost elevations 
begin at its transition from the Mid-Yakima Floodplain Assessment Unit and, to a limited extent, 
from the upper Selah Creek portion of the Mid-Elevation Yakima Assessment Unit and from the 
lowermost portion of the Low Elevation Tributaries Assessment Unit, south of Prosser. Elevation 
within the Assessment Unit ranges from 400 ft to 4,100 ft msl. The Assessment Unit receives 
approximately 10-16 inches of precipitation a year. According to the 2000 United States Census, 
approximately 65,237 people live in the unit. Predominant land uses in the Assessment Unit 
include agriculture, Hanford, and rural (Figure 2-73). 
 

Lower Yakima Landuse

Agriculture
Hanford
Rural
Fed, YN
Public
UGA
State
Industrial
Commercial
Vacant

 
Figure 2-73. Comparison of land uses in the Lower Yakima Assessment Unit 
 

Principal tributaries within this unit include Spring Creek, Snipes Creek, and Corral Canyon 
Creek (Figure 2-74). Similar to the alteration of streams in other parts of the basin, Snipes and 
Corral Canyon creeks have been modified to operate within the larger irrigation network found 
throughout. Though these two creeks retain comparatively more of their historic, natural 
character, they do operate as irrigation drains and/or wasteways. 
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The two major dams along this portion of the river are both diversion dams (Figure 2-74). The 
Prosser Dam diverts water to supply the Chandler Canal, which extends for 10 miles and returns 
to the Yakima River at RM 35.8 Some of this diverted water is not returned to the river and is 
routed to the Kennewick Irrigation District. The Wanawish (Horn Rapids) Dam at RM 18 
supplies the Richland Canal and the Columbia Canal. Passage is provided at both of these dams, 
however it has been determined as inadequate in various ways. 

In addition to these two dams and their associated diversion channels, the lower portions of two 
major canals also traverse through the Yakima in the upper portion of this unit. The Roza Canal, 
which originates upstream in the Mid-Elevation Yakima Assessment Unit, begins at the Roza 
Dam (RM 127.8) and returns to Coral Creek. The Sunnyside Canal originates in the Mid-Yakima 
Floodplain Assessment Unit, beginning at the Sunnyside Dam (RM 103.8), and also returns to 
Coral Creek. Coral Creek empties into the Yakima at RM 33.5. 
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Figure 2-74. Barriers to fish passage in the Lower Yakima Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

Spring and fall chinook salmon, and steelhead/rainbow trout are known to occur within the 
Assessment Unit. Changes in flow, decreased water quality and increased water temperatures 
have heavily influenced the distribution and abundance of these species. There is a steep thermal 
gradient that increases from Prosser dam downstream to the Yakima delta. There are a few cool 
water refugia in the lower river and one of these is found where Amon Creek empties into the 
Yakima Delta (P. LaRiviere, Golder Associates, pers. comm. 2004). The current and historical 
distribution of the focal species in the Yakima Subbasin is illustrated in the focal species 
discussion prior to the habitat conditions portion of the fish assessment. 

Spring Chinook Salmon 

Adult spring chinook utilize this Assessment Unit as a migration corridor. Pre-smolts of all three 
spring chinook stocks exhibit an extensive downstream migration in the late fall and early 
winter. Various observations over recent years have led to the conclusion that most spring 
chinook pre-smolts migrate to the lower Yakima mainstem when water temperatures fall sharply 
in the late fall. Most fish overwinter in the deep, slackwater portion of the mainstem Yakima 
above Prosser Dam, but 10-35 percent of the juveniles from a given brood year migrate below 
Prosser Dam during the winter (Fast et al 1991), and begin their smolt outmigration from the 
lower river the following spring. LaRiviere (pers. comm. 2004) mentioned that juvenile chinook 
(82 mm - race not known) were present in the cool waters of Amon Creek in late July. 

Fall Chinook Salmon 

It is generally believed that historically the primary production area in this Assessment Unit was 
the same as it is today - the lower Yakima mainstem, from Prosser Dam to the Columbia 
confluence (NPPC 2001). The expression of fall-run life-history strategies in the Yakima River 
are potentially biased by changes in spawning and rearing habitat and introductions of non-native 
populations. The development of agricultural irrigation projects on the Yakima River during the 
last century has resulted in lower river flows, higher water temperatures, river eutrophication, 
and limited or impeded migration access (Davidson 1953, BPA et al. 1996) in this Assessment 
Unit. 72-66 shows the relationship between fall chinook life history stages and the current and 
historical flows of the Yakima River at Kiona. 

Several million "upriver brights" and smaller numbers of lower Columbia River fall-run hatchery 
chinook salmon have been released into the Yakima River (Howell et al. 1985, Hymer et al 
1992b). The "upriver brights" stocks represent a composite of Columbia and Snake River 
populations (Howell et al. 1985). The majority of these introductions on the Yakima River have 
occurred below Prosser Dam (RM 125) and may be responsible for genetic and life-history 
differences between Marion Drain and lower Yakima River fall-run fish (Marshall et al. 1995). 
Water temperatures in the Yakima River have increased significantly, so that returning fall-run 
adults must delay river entry, and juveniles must emigrate from the river sooner than occurred 
historically. 
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Fall Chinook Life History
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Figure 2-75. Comparison of current and historical average flows of the Yakima River at Kiona with 
the life history stages of fall chinook. Hydrograph data from USBR (2004) 
 

Steelhead / Rainbow Trout 

Steelhead utilize this Assessment Unit as a migration corridor. Steelhead spawn and rear in low 
numbers in Corral and Snipes Creeks. 

Sockeye / Kokanee Salmon  

Adult sockeye salmon utilized this Assessment unit as a migration corridor. This reach may be 
especially problematic for reintroduction of sockeye into the Yakima Subbasin. Migration 
through this reach during the lethal temperature periods of August may not be possible, and the 
late migration timing of the Lake Osoyoos stock of sockeye is the main reason it is under 
consideration for reintroduction, even though the holding, spawning, and rearing environments in 
the reserviours of the upper basin are much more similar to the Lake Wenatchee sockeye.  

Bull Trout 

Adult bull trout may utilize this Assessment Unit as a migration and/or foraging corridor. The 
extent to which bull trout utilize this Assessment Unit is unknown and will need to be studied in 
the future. There have been bull trout sightings near Prosser. 
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Pacific Lamprey 

Pacific lamprey utilize this Assessment Unit as a migration corridor. 
Other Fish Species and Interactions 

Migrating juveniles incur losses as they pass through the bypass systems at the Prosser dam. 
Piscivorous animals (California gulls, great blue herons, American white pelicans, Northern 
pikeminnow and smallmouth bass) consume smolts and parr as they negotiate the Prosser and 
Horn Rapids dams. The presence and abundance of exotic species declines with distance 
upstream from the Yakima delta (Geoff McMichael, pers. comm.). High concentrations of 
predatory fish have been observed below Sunnyside and Wapato Dams during smolt 
outmigration (McMichael et al. 1998a, 1998b). A study was initiated in 1997 to examine the 
impact of piscivorous fish on the survival of outmigrating smolts in the lower Yakima River 
(McMichael et al. 1998a). Results indicated that predation rates were unnaturally high and were 
caused mainly by three predators; the indigenous northern pikeminnow, found primarily above 
Prosser Dam, and two exotic piscivorous species, the smallmouth bass, found primarily below 
Prosser Dam, and perhaps the channel catfish, found primarily in and just above the Yakima 
River delta. 

The abundance and spatial and temporal distributions of piscivorous birds can have significant 
impacts to the survival of valued fish species in the Yakima River. The abundance, distribution 
and estimated maximum consumption (kg biomass) of fish-eating birds along the length of the 
Yakima River in Washington State was studied during 1999-2002 by Major, W. III. (2003). A 
greater diversity of avian piscivores occurred in the lower river and potential impacts to fish 
populations was more evenly distributed among the species. In 1999-2000, great blue herons 
potentially accounted for 29 and 36 percent of the fish consumed, whereas in 2001-2002 
American white pelicans accounted for 53 and 55 percent. It is estimated that approximately 
75,878 ±6,616 kg of fish were consumed by piscivorous birds in the lower sections of the 
Yakima river during the study. Bird assemblages differed spatially along the river with a greater 
abundance of colonial nesting species within the lower sections of the river, especially during 
spring and the nesting season (Major, W. III. 2003). 

The EDT model hypothesizes that there are competitive interactions between hatchery fish 
released in this Assessment Unit (fall chinook and coho) and other portions of the basin (spring 
chinook and coho) that negatively impact the productivity of natural origin fish in this 
Assessment Unit.  

Stream Channel Condition and Function 
Along the river there are three distinct reaches within this unit (excluding the largely inundated 
delta area occupying the lowest ~2 miles of the historic river). From the delta upstream to the 
West Richland Bridge (RM 8.0) the river is confined as it flows through Richland. From RM 8.0 
upstream to the Wanawish (Horn Rapids) Dam at RM 18, the river is naturally partially confined 
on the south bank and shares the geomorphic floodplain to the north with the Columbia River. 
From the Wanawish Dam upstream to the upper limit of this Assessment Unit at Prosser Dam 
(and beyond to RM 55), the river is confined in a shallow canyon, the gentle slopes of which 
consist of sagebrush desert or irrigated hop fields and vineyards. 

The approximately 5-mile reach between Prosser Dam and the Spring Creek confluence (and 
possibly as far as the Corral Creek confluence, about 9 miles further downstream) has substrate 
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that consists largely of very large boulders and sand, with bars of embedded cobble and gravel 
associated with islands. Downstream of Corral Creek, gravel and cobble substrates are abundant 
and suitable for chinook spawning all the way to the mouth (LaRiviere, pers. comm. 2004). 
However sediment loading throughout the lower Yakima produces a “quantity of fines in 
mainstem spawning areas [that] is sufficient in many areas to fully embed the substrate and is 
clearly sufficient to limit carrying capacity and productivity”(NPPC 2001). 

During the summer months a massive growth of parrot feather and other invasive aquatic 
vegetationoccurs along the entire length of the mainstem in this Assessment Unit. This 
vegetation spans from bank to bank of the river and and has displaced fall chinook spawning and 
may also inhibit migration. It also dramatically alters habitat conditons such as dissolved oxygen, 
pH, temperature, substrate, and macroinvertebrate communities in this reach. Studies to 
understand the effects of this bloom and to find ways to reduce or eliminate the bloom itself are 
only in the beginning stages. 

Riparian / Floodplain Condition and Function 
The historic riparian communities along the lower Yakima are still generally recognizable. 
Historically, these channels would have been bordered by dense willow growth and, in the larger 
mature channels, cottonwoods. Large woody debris would have been extensive, and of particular 
importance as a mechanism of temperature moderation through pool formation. Russian olives 
have invaded some areas and silver maple has invaded the lower confined reach. Some 
cottonwoods persist in the lower 10 miles. 

As noted in the subbasin summary, “Large woody debris is lacking throughout the lower 
Yakima…. Except for a few wide, short braids, all the lateral channels [in the alluvial reach 
between RM 8 and 16] have been disconnected, filled and converted to pasture or residential 
property. Of all the alluvial reaches in the Basin, this one has been the most thoroughly 
transformed by development. Because this was the last alluvial reach in the Yakima River, it was 
probably an important nursery area for lower river fry.”(NPPC 2001) 

Lack of LWD Recruitment is due to loss of large trees from riparian zone in upstream areas, and 
due to interception and removal of Large Woody debris at diversion dams. 

Historically, the Yakima delta would also have been a critical part of the riparian/ floodplain 
complex. The subbasin summary explains that, “The Yakima River delta has also been radically 
altered. Prior to development and certainly prior to construction of McNary Dam, …the 
floodplain of the delta was extensive and complex. Remnant riparian forests remain on exposed 
portions of the extensive alluvial delta (most of the original delta is submerged). The reach is 
substantially modified by inundation and erosion associated with McNary Pool, but a substantial 
expanse of wetlands exists on the fringes. Impoundment by McNary Dam extends about 2 miles 
up the Yakima River channel, further modifying the floodplain system. Surface and groundwater 
interactions appear to be dominated by infiltration of McNary water, which probably maintains 
the fringing wetlands. The Yakima River confluence reach is best described now as an 
essentially environment. The McNary pool backwater eliminates discernable current in the 
channel, which is several hundred yards wide. The mouth has been channelized [particularly by 
railroad and highway causeways] and enters the Columbia as a single channel. Large woody 
debris [has been] removed [in the past] for navigation purposes and the substrate is comprised of 
fine sediments, which drop out in this low velocity region. There are a number of [side channels] 
in the area that are known to contain large numbers of smallmouth bass, and channel catfish are 
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quite numerous in the main channel. The lack of instream cover, low water velocities, high water 
temperatures and dead-end “bays” all suggest this may be a region of especially high 
predation.”(NPPC 2001) 

Examination of historical maps indicates that there were several areas of side channels in the pre-
1850 environment that no longer exist.  These side channels were located near Benton City (on 
the south bank of the river downstream), at the present location of the Van Giesen Bridge, in 
current West Richland, and areas downstream.  The loss of these cool water rearing areas in a 
reach of the river that has extremely high temperatures has reduced the areal extent of habitat and 
the spatial and thermal habitat availability and diversity. Most of this habitat loss has occurred 
due to physical obstructions from road or levees, but significant areas have been converted to 
agricultural fields, converted to drains, or converted to irrigation ditches. 

Water Quantity 
Figure 2-76 presents the current (circa 1990) and historic flows at Kiona (RM 29.9)—which is a 
point sufficiently downstream to represent flows at the mouth (YSS, 2001). For comparison, it 
also illustrates the current flow at Parker (well above this Assessment Unit, at RM 103) to 
illustrate the broad similarity in the overall hydrographs. The summary goes on to explain that 
“[t] he changes made to the normative hydrograph are similar to those seen elsewhere in the 
basin with one major exception: current flows are always lower than historical flows. The spring 
freshet is more than halved, and winter flows are sub-normative, as [also] seen in the upper and 
middle Yakima; but late spring and summer flows are also considerably sub-normative. Lesser 
discharge implies lesser rearing area, especially in a relatively unconfined reach as [in the lower] 
alluvial reach, with its many side channels and floodways. The impact of this flow-mediated 
reduction in habitat area is disproportionately large, because the side channels and grassy 
floodways that are no longer inundated during the spring are ideal rearing areas for fall chinook 
fry.” Average annual flow at Kiona has been reduced by an average of a minimum 1.65 maf (out 
of an averge of 3.4 maf, IOP, 2002), reducing overall habitat availability/capacity year round. 
This reach has the second largest reduction in total annual flow of the mainstem reaches  
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Figure 2-76. Mean daily regulated flow at Parker (RM 103) and Kiona (RM 29.9) averaged over the 
period 1994-2000 and estimated mean monthly historical flows at Kiona Hydrograph data from 
USBR (2004). 
 

Using the Parker hydrograph as the expression of flows below Sunnyside Dam (again, well 
above this Assessment Unit, geographically), the correlation is presented, “The same 
historical/current pattern seen below Sunnyside at Parker is seen at Kiona, the only significant 
difference being that the addition of discharges from Marion Drain and Satus and Toppenish 
Creeks [all of which enter the Yakima River above this Assessment Unit] cause Kiona 
discharges to be from 1,000 to 2,000 cfs greater than at Sunnyside.” 

Prosser Dam diverts up to 1,500 cfs into Chandler Canal, over half of which is routed through a 
powerplant 11 miles downstream and then returned to the river. The remainder continues down 
the KID canal to users in the Tri-Cities. During low-flow periods, flows in this “bypass reach” 
can become very low, delaying smolt outmigration and increasing the effectiveness of visual 
predators. Lower flows also expose boulders within the channel, which [may] increase heat 
transfer to the surrounding water. Since 1995 and the passage of the YRBWEP legislation, flows 
in the bypass reach are kept between 300 and 900 cfs depending on TWSA. In addition, 
constraints have been put on the conditions under which flows can be diverted at Prosser for 
power generation. From April 1 through June 30, power production must cease (and diversions 
for power production halted) whenever flows in the bypass reach fall below 1,000 cfs. From July 
1 through October 15, power production must be subordinated whenever 450 cfs cannot be 
maintained in the bypass reach or the YRBWEP-mandated flows cannot be maintained, 
whichever is larger. From October 15 through March 31, power subordination is triggered by 
bypass flows of 450 cfs or less, or as negotiated.  

In this Assessment Unit, there are four irrigation return conveyances (Amon, Corral Canyon, 
Snipes and Spring Creeks) that share several characteristics: 
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• They occur in naturally formed drainage ways. 
• At least a portion of their flow comes from springs, but the degree to which these springs 

are the result of increased water tables due to irrigation is uncertain. 
• They are used by salmonids to varying degrees.    

Salmonid use may be of four kinds,  

1. False attraction during adult migration that either delays migration (in this temperature 
regime a serious effect) or results in spawning and resultant “population sink” due to poor 
habitat conditions for incubation and rearing. 

2. Spawning and successful incubation for species that are predominantly hatchery reared 
such as fall chinook and coho. These habitats could be viewed as areas where 
independent populations, or significant contributions of natural origin fish, may establish. 

3. Rearing by fish which originated in the channel 

4. Rearing by fish that have not originated in the channel.  

The degree and type of management of these streams is a Key Uncertainty in this plan. False 
attraction is obviously a negative impact on populations that normally spawn upstream, 
especially that portion of populations that are part of a reintroduction effort and can be expected 
to have high rates of straying. Successful spawning and incubation may allow for natural 
production and an increase in spatial and genetic diversity within the subbasin, especially in this 
portion of the subbasin where such habitat was naturally very limited. Rearing of either natural 
origin fish from within or outside of the Creek's watershed may be either positive or negative, as 
these creeks are irrigation return conveyances and experience dramatic increases and decreases 
in flow from conveyance spill, which may result in direct mortality as well as preclude the 
development of a stable life history associated with these environments. It appears that of the 
four, Amon Creek in Richland/Kennewick has the most stable flow regime and the most 
potential for development of stable life histories. The remainder of the streams would need 
significant reductions in “spill” frequency and magnitude to become stable fish habitat 
environments. Management options for these creeks range from water conservation/management 
actions within the contributing Irrigation Districts to reduce or eliminate spill, which would also 
have beneficial effects on water quality in the lower river, flow in the mainstem and/or water 
availability for irrigation, to construction of permanent or seasonal barriers to salmonid 
migration. 

Water Quality 
The Yakima Subbasin Summary (2001) points out that, “Temperature is the most serious of a 
number of serious water quality problems in the lower Yakima. For example, Lilga found that 
temperatures in the lower river from June through November (1998) were lethal (>60.8º F) for 
salmon egg and fry incubation between 60 percent and 85 percent of the time. Temperatures are 
stressful for juveniles (>64.9º F) between 25 percent and 65 percent of the time and stressful for 
adults (>60.8º F) between 60 percent and 85 percent of the time.  

 Using Hydromet data and the criteria of 70 oF and 77 oF for avoidance and upper incipient lethal 
temperatures, respectively, for chinook juveniles, the Yakama Nation determined the proportion 
of the time water temperatures equaled or exceeded avoidance and lethal levels at Prosser. Over 
the period 1982 – 2000, avoidance temperatures were reached in the months of May, June July, 
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August and September an average of 0.7, 15.1, 54.4, 55.4 and 4.3 percent, respectively. For the 
same time period and months, lethal temperatures were reached 0, 1.7, 5.6, 3.0 and 0 percent of 
the time. It should be noted that these are average figures over all 19 years. Conditions are 
considerably worse in individual, hotter years. The hottest years in recent memory were 1992 
and 1994. Over the last 10 days of June, 1992, Prosser water temperatures averaged 78.4 o F, and 
in July, 1992, were above 70 and 77oF 100 percent and 23 percent of the time, respectively 
Water temperatures are generally 2 to 9oF higher in the lowermost sections of the Yakima than 
they are at Prosser Dam (M. Johnston, YN, pers.comm., 1992). La Riviere (pers. com. 2004) 
noted that Amon Creek, which enters the Yakima in Richland, provides 6 cfs of cool spring fed 
water year round.  

Other water quality problems in the reach include inadequate dissolved oxygen concentrations, 
excessive pH, excessive nitrite/nitrate and phosphorous concentrations, pesticide concentrations 
among the highest in the United States, fecal coliform concentrations, heavy metals, instream 
flow and turbidity. The lower Yakima River and seasonal streams in the vicinity of Prosser suffer 
from many of the problems associated with urban streams, such as leaking septic systems, storm 
sewer pollution, and agricultural runoff (WDFW 1998). Numerous excursions from state water 
quality standards are documented in the lower Yakima River. Various lower Yakima reaches are 
included on the CWA 303(d) impaired water quality list for problems including: 4,4’-DDD, 4,4’-
DDE, Arsenic, DDT, Dieldrin, dissolved oxygen, Endosulfan, fecal coliform, Mercury, PCB-
1254, PCB-1260, pH, Silver, instream flow, temperature, and turbidity.  

The EDT model hypothesizes that due to the high temperatures and large variation in water 
quality parameters in this reach, there would be an increased potential for disease transmission to 
affect productivity for adult and juvenile spring and fall chinook and coho which migrate through 
this reach, and that the food net and food productive capacity of this reach would be severely 
reduced, further reducing capacity and productivity of salmonid fry of all species that rear or 
reside in this reach.  

• There is no single cause or strongly dominant factor contributing to the thermal pollution 
in the lower Yakima, though it is important to note that, as a lower elevation area, 
somewhat higher temperatures (due to higher average and summer ambient air 
temperatures) would be expected as part of the normative condition. Rather, riparian 
degradation, channel simplification, elimination of wetlands, floodplain disconnection, 
water withdrawals and the elimination of annual spring flooding all play a role. Each 
either increases the caloric loading of the lower river or reduces the quantity of cool 
groundwater that can be discharged back to the river as base flow. 
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Protection Key Findings for the Lower Yakima Assessment Unit: 

• La Riviere (pers. com. 2004) noted that Amon Creek, which enters the Yakima in 
Richland, provides 6 cfs of cool spring fed water year round. 

Restoration Key Findings for the Lower Yakima Assessment Unit: 

• 10-35 percent of the juveniles from a given brood year migrate below Prosser Dam 
during the winter (Fast et al 1991), and begin their smolt outmigration from the lower 
river the following spring.  

• Water temperatures in the Yakima River have increased significantly, so that returning 
fall-run adults must delay river entry, and juveniles must emigrate from the river sooner 
than occurred historically.  

• Summer/early fall habitat availability is low or eliminated by low flow and high 
temperature. This reach may be especially problematic for reintroduction of sockeye into 
the Yakima Subbasin. Migration through this reach during the lethal temperature periods 
of August may not be possible, Water temperatures in the Yakima River have increased 
significantly, such that returning fall-run adults must delay river entry, and juveniles must 
emigrate from the river sooner than occurred historically. 

• Loss of habitat diversity/temperature diversity in off channel habitats due to filling, 
disconnection and low flow. 

• Lack of habitat diversity (pools with cover)/Lack of large woody debris due to removal 
and loss of recruitment. 

• Massive in-channel aquatic vegetation growth alters habitat, water quality, and ecosystem 
characteristics. 

• High toxic pollutant levels in sediments. 
• Low flow reduces/eliminates habitat availability/quality/diversity. 
• Food web in lower river has been altered/reduced. 
• “The Yakima River delta has also been radically altered; the delta was extensive and 

complex. 
• Average annual flow at Kiona (has been reduced by an average of (a minimum) 1.65 maf 

(of an ave of 3.4 maf) (IOP, 2002), reducing overall habitat availability/capacity year 
round. This reach has the second largest reduction in total annual flow of the mainstem 
reaches. 

• Predation risk to salmonids from native fish (northern pike minnow) is high.  Predation 
risk to salmonids is high at Prosser Diversion Dam. Predation risk to salmonids from 
non- native fish (smallmouth bass) is high 

• Predation risk to salmonids from bird populations is high. 
• However sediment loading throughout the lower Yakima produces a “quantity of fines in 

mainstem spawning areas [that] is sufficient in many areas to fully embed the substrate 
and is clearly sufficient to limit carrying capacity and productivity”(NPPC 2001).  

 

Key Uncertainties for the Lower Yakima Assessment Unit 
 

• Massive in-channel aquatic vegetation growth alters habitat, water quality, and ecosystem 
characteristics. 
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• Operational spill and field runoff routed to several natural drainages (Amon, Corral 
Canyon, Snipes, Spring Creeks) attract salmonids to low quality or lethal habitat 
conditions (non-viable populations, population sinks), impede migration, expose migrants 
or rearing fish to lethal or near-lethal conditions, or could provide some beneficial 
functions. 

• Adult bull trout may utilize this Assessment Unit as a migration and/or foraging corridor. 
The extent to which bull trout utilize this Assessment Unit is unknown and will need to 
be studied in the future. The EDT model hypothesizes that there are competitive 
interactions between hatchery fish released in this Assessment Unit (fall chinook and 
coho) and other portions of the basin (spring chinook and coho) that negatively impact 
the productivity of natural origin fish in this Assessment Unit.  

• High temperatures have resulted in increased susceptibility of native salmonids to 
pathogens. 
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6.5.2 Mid Yakima Floodplain Assessment Unit 
Overview 

The Mid Yakima Floodplain Assessment Unit (Figure 2-78) encompasses approximately 838 
square miles in the south-central portion of the Yakima Subbasin. Elevation within the 
Assessment Unit ranges between 700 ft to 4,100 ft msl. The Assessment Unit receives 
approximately 10-16 inches of precipitation a year. According to the 2000 United States Census, 
approximately 144,560 people live in the unit. Predominant land uses in the Assessment Unit 
include agriculture, federal and Yakama Nation land, and residential (Figures 1-3 and 2-77). 

Mid Yakima Floodplain Landuse

Agriculture
Fed, YN
Residential
State
Vacant
Rural
Commercial
Industrial
Public
Mining
UGA
Hanford

 
Figure 2-77. Comparison of land uses in the mid Yakima floodplain  
 

The mainstem Yakima River is the largest of the streams in the Assessment Unit. The Yakima 
River, in the Mid Yakima Floodplain Assessment Unit, extends from the downstream end of 
Roza Dam to the city of Prosser (Figure 2-78). This reach of the river is relatively low gradient 
and was formerly a broad network of interconnected stream channels. Toppenish Creek is the 
largest of the small number of tributaries located in the Assessment Unit, and the lower 20 miles 
of Toppenish Creek are included in this Assessment Unit as Toppenish Creek meaders across the 
Holocene floodplain of the Yakima River. Because of arid conditions and generally low 
elevations, few tributaries originate on the eastern side of the Assessment Unit. A number of 
other large tributaries including the Naches River, Satus Creek, and Wenas Creek contribute 
flow to the mainstem Yakima River but are not included in the Assessment Unit. 

Roza Dam, Wapato Dam, and Sunnyside Dam are the major impoundments located within the 
Assessment Unit. These irrigation diversion structures are operated by the Bureau of 
Reclamation and are designed to divert stream flow from the Yakima River into irrigation canals 
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for agriculture. All of these facilities are low head dams with little storage capacity. The total 
diversion capacity, however, is quite large and a significant proportion of the total flow is 
diverted into the network of irrigation canals. Diversion capacity at Roza Dam is 2,200 cfs, 
Wapato is 1500, and Sunnyside is 1,320 cfs (USBR 2003). These diversions have drastically 
altered the flow regime in the Yakima River by reducing peak flows in the spring months and 
elevating base flows in the late summer and early fall (NPPC 2001). There are numerous small 
diversion dams in the Assessment Unit, a number of which present full or partial passage barriers 
to anadromous fish (Figure 2-78). 

Another prominent feature of the Mid Yakima Floodplain Assessment Unit is Marion Drain, a 
19-mile-long drainage canal operated by the Wapato Irrigation Project (WIP). Marion Drain was 
constructed in the early in the 20th century to drain wetlands, lower the water table in areas where 
irrigation had artificially raised the water table, and convey irrigation return flows. It was 
subsequently enlarged over the years to serve as a major delivery canal for WIP. It discharges 
into the Yakima River at RM 82.6, 2.2 miles upstream of the mouth of Toppenish Creek.  
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Figure 2-78. Barriers to fish passage in the Mid Yakima Floodplain Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

Spring chinook salmon, fall chinook salmon steelhead/rainbow trout, pacific lamprey and bull 
trout are known to occur within the Assessment Unit. The distribution and abundance of these 
species has been heavily influenced by the placement and operation of numerous irrigation 
diversion dams and habitat degradation. The current and historical distribution of the focal 
species in the Yakima Subbasin is illustrated in the focal species discussion prior to the fish 
habitat conditions portion. 

Spring Chinook Salmon 

The reach of the Yakima River from Roza Dam to Sunnyside dam is an important rearing area 
for spring chinook juveniles. Juveniles from all three stocks are typically distributed throughout 
this reach in the late fall following emergence. Densities are highest well below the major 
spawning areas but above Sunnyside Dam. 

Another characteristic common to all stocks of spring chinook is an extensive downstream 
migration of pre-smolts in the late fall and early winter. Observations in recent years indicate that 
most spring chinook pre-smolts migrate to the lower Yakima mainstem when water temperatures 
fall sharply in the late fall. This thermal trigger occurs earlier in the upper reaches of the basin. 
Subyearling migrants begin appearing at the Wapatox Dam smolt trap on the lower Naches (RM 
17.1) and at Roza Dam trap on the mid Yakima (RM 127.9) in October and November, and 
usually during December at the Chandler smolt trap at Prosser Dam on the lower Yakima (Fast et 
al 1991). Although 10-35 percent of the juveniles from a given brood year migrate below Prosser 
Dam during the winter, most fish overwinter in the deep, slackwater portion of the mainstem 
Yakima between Marion Drain (RM 82.6) and Prosser Dam (Fast et al 1991), and begin their 
smolt outmigration from the lower river the following spring.  

Fall Chinook Salmon 

It is generally believed that the primary production area in this Assessment Unit was the same as 
it is today: the Yakima mainstem, from the current site of Sunnyside Dam to Prosser Dam 
(Subbasin Plan 2001). Approximately 30 percent of the run spawns in this Assessment Unit and 
appears to be synchronous in Marion Drain and the mainstem Yakima. 

The expression of fall-run life-history strategies in the lower Yakima River are potentially biased 
by changes in spawning and rearing habitat and introductions of non-native populations. The 
development of agricultural irrigation projects on the Yakima River during the last century has 
resulted in lower river flows, higher summer water temperatures, river eutrophication, and 
limited or impeded migration access in the mainstem below Parker (Davidson 1953, BPA et al. 
1996). Several million "upriver brights" and smaller numbers of lower Columbia River fall-run 
hatchery chinook salmon have been released into the Yakima River (Howell et al. 1985, Hymer 
et al 1992b). The "upriver brights" stocks represent a composite of Columbia and Snake River 
populations (Howell et al. 1985). Water temperatures in the Yakima River within this 
Assessment Unit have increased significantly, such that returning fall-run adults must delay river 
entry, and juveniles must emigrate from the river sooner than occurred historically. Marion Drain 
is the only location upstream of Prosser Dam where fall-run chinook salmon naturally produce 
smolts in any number (BPA et al. 1996). One possible explanation for this fact is that 
temperatures in Marion Drain are more stable than those in the mainstem Yakima.  
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It has been speculated that the Marion Drain fish are representative of "native" Yakima River 
fish (Marshall et al. 1995). If this is the case, then the phenotypic expression of their life-history 
traits (spawn timing, age at smoltification, age at maturation, size at maturation) may have been 
altered by the artificial environment in which they currently exist. For example, warmer winter 
temperatures and high stream productivity contribute to the production of large, 95 mm, 
outmigrating subyearling smolts in late April which, in turn, result in the high incidence of 2-
year-old mature males observed. The persistence of life-history differences among some 
populations of ocean-type chinook salmon in the Columbia River Basin, despite extensive stock 
transfers and geographic constriction of available habitat, is indicative of the significance of 
these traits.  

Steelhead / Rainbow Trout 

It is probable that the historical spawning distribution of summer steelhead included virtually all 
accessible portions of Yakima Basin, with highest spawning densities occurring in complex, 
multi-channel reaches of the mainstem Yakima, and in third and fourth order tributaries with 
moderate (1-4 percent) gradients (Subbasin Summary 2001). Hockersmith et al. (1995) indicated 
that about 66 percent of Yakima steelhead overwinter in the mainstem Yakima in this 
Assessment Unit with the majority in the vicinity of the Satus creek confluence. This is the same 
area of the river which supports overwintering juvenile spring chinook, and this reach is the most 
important. 

Sockeye / Kokanee Salmon  

Adult sockeye salmon utilized this Assessment Unit as a migration corridor. This reach may be 
especially problematic for reintroduction of sockeye into the Yakima Subbasin. Migration 
through this reach during the lethal temperature periods of August may not be possible, and the 
late migration timing of the Lake Osoyoos stock of sockeye is the main reason it is under 
consideration for reintroduction, even though the holding, spawning, and rearing environments in 
the reserviours of the upper basin are much more similar to the Lake Wenatchee sockeye.. 

Bull Trout 

Adult bull trout may utilize this Assessment Unit as a migration and/or foraging corridor. The 
extent to which bull trout utilize this Assessment Unit is unknown and will need to be studied in 
the future, but bull trout are likely limited by habitat conditions in this Assessment Unit. There 
have been recent sightings of bull trout near Prosser and Zillah. 

Pacific Lamprey 

Pacific lamprey utilization of the Mid Yakima Floodplain Assessment Unit has been documented 
by Wydoski and Whitney (2003). 

Other Fish Species and Interactions 

Migrating juveniles incur losses as they pass through the bypass systems at the lower Yakima, 
Wapato and Sunnyside dams. Piscivorous animals (California gulls, great blue herons, American 
white pelicans, Northern pikeminnow and smallmouth bass) consume smolts and parr as they 
negotiate the pre-bypass canal and as they are discharged back into the river. The presence and 
abundance of exotic species declines upstream from the Yakima delta (Geoff McMichael, pers. 
comm.). High concentrations of predatory fish have been observed below Sunnyside and Wapato 
Dams during smolt outmigration (McMichael et al. 1998a, 1998b). A study was initiated in 1997 
to examine the impact of piscivorous fish on the survival of outmigrating smolts in the lower 
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Yakima River (McMichael et al. 1998a). Results indicated that predation rates were unnaturally 
high above Prosser Dam and were caused mainly by the indigenous northern pikeminnow 
(Ptychocheilus oregonensis). The abundance and spatial and temporal distributions of 
piscivorous birds can have significant impacts to the survival of valued fish species in the 
Yakima River. The abundance, distribution and estimated the maximum consumption (kg 
biomass) of fish-eating birds along the length of the Yakima River in Washington State was 
studied during 1999-2002 by Major, W. III. (2003). A greater diversity of avian piscivores 
occurred in the lower river and potential impacts to fish populations was more evenly distributed 
among the species. In 1999-2000, great blue herons potentially accounted for 29 and 36 percent 
of the fish consumed, whereas in 2001-2002 American white pelicans accounted for 53 and 55 
percent. It is estimated that approximately 75,878 ±6,616 kg of fish were consumed by 
piscivorous birds in the lower sections of the Yakima River during the study. Bird assemblages 
differed spatially along the river with a greater abundance of colonial nesting species within the 
lower sections of the river, especially during spring and the nesting season (Major, W. III. 2003). 

The EDT model hypothesizes that there are competitive interactions between hatchery fish 
released in this Assessment Unit (fall chinook and coho) other portions of the basin (spring 
chinook and coho) that negatively impact the productivity of natural origin fish in this 
Assessment Unit.  

Stream Channel Condition and Function 
Lower Toppenish Creek 

Downstream of the Toppenish Creek / Mill Creek confluence, the channel historically assumed 
an anabranched appearance and flowed through an extensive network of wetlands and 
contributed to the formation of Mud Lake (Toppenish Creek Corridor Plan, Yakama Nation, in 
prep). This area of Toppenish Creek is still used for waterfowl pond diversions and over 30 small 
impoundments have been constructed. These impoundments are present from October through 
the end of the hunting season in January (possibly as late as June under some circumstances) and 
contribute to the accumulation and retention of fine sediment in the bed. Although the effect of 
these structures is pronounced, fine sediment retention is probably of a lesser magnitude than 
that resulting from beaver activity prior to development on the valley floor. These diversions are 
not screened although efforts are underway to remedy this situation. Salmonids may still be 
diverted into the ponds. Although most of the diverted water is ultimately returned to the creek, 
the return path may be ambiguous and smolt stranding is a distinct possibility.  

As the river flows eastward adjacent to Toppenish Ridge to the confluence with the Yakima 
River it crosses the Holocene floodplain of the Yakima River. At this point Toppenish Creek 
historically intermingled with a vast network of interconnected Yakima River channels. This 
confluence was an extensive maze of channels and wetlands (Toppenish Creek Corridor Plan, 
YN in prep.). Channel complexity is greatly reduced in modern times but some of the wetlands 
in this area still exist. 

Marion Drain 

Conditions in the Yakima River are generally good enough to enable fall chinook adults to 
access the lower 1.5 miles of Marion Drain. The drain below the tainer gates at the Highway 22 
crossing is broad and shallow and the fringe of Russian olives and brush along the banks provide 
little cover for migrating adult salmon. It appears that adult fall chinook are reluctant to enter the 
lower drain until the tainer gates are abruptly opened in mid-October at the end of irrigation 
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season. The water impounded above the tainer gate is suddenly discharged, increasing depth and 
dramatically increasing the turbidity of the water entering the Yakima. Seiler (1992) found that 
fall chinook movement commenced immediately after the gates were opened, and was minimal 
both before the opening and after the impounded water had drained away. The predominant 
substrate in Marion Drain is small gravel, with a high proportion of silt and other fine material. 
The impact of this sediment on incubating fall chinook eggs in the drain is much less than it 
would be in the mainstem, because redds are cleaned during spawning and are not “re-silted” by 
winter floods (the drain receives only ground water after irrigation season). 

Yakima River Mainstem 

The 6-mile reach of the Yakima River between the confluence with the Naches River (RM 118) 
and the confluence with Wenas Creek Dam (RM 124)  (i.e. the Selah Reach) has been severely 
degraded. Much of the reach is now confined between poorly constructed levees protecting the 
gravel mining operation and various developed properties. Streambanks have collapsed, the 
width to depth ratio is large, and large woody debris is extremely scarce.  

The Yakima River from RM 119.6 to 106.9 (i.e. the Gap-to-Gap reach) is very confined and is 
bordered by the city of Yakima on its right bank and the community of Terrace Heights and 
pasture land on its left bank. Riprapped dikes parallel the river along most of the reach on both 
banks, and all of the side channels that historically flowed through the city of Yakima on the 
right-bank have been filled. Large woody debris is scarce in this reach. Wood recruitment has 
been reduced by alteration of the upstream and adjacent riparian zones. Wood retention is 
inhibited by the modified channel geometry that concentrates flow into a narrow cross section. 
Stream velocities in this reach during the spring and summer are much higher than desired for 
steelhead rearing (YSP 1990, WDFW 1998), especially during the emergence period of June and 
July. Cobble and large gravel substrates are abundant (WDFW 1998). A small section of this 
reach near RM 113 contains many side-channels, islands and back water areas. A number of 
large and potentially productive springbrooks in the lower end of the reach have been isolated 
from the main channel by Interstate 82. Hatchery-reared coho salmon spawn here and in Wide 
Hollow Creek (Dunnigan 2001), as do steelhead (Hockersmith et al. 1995). Sporadic 
observations indicate that juvenile spring chinook and rainbow/steelhead rear in the slower areas. 
Unfortunately, these areas also support two significant predators, Northern pikeminnow and 
smallmouth bass (YN, unpublished data; E Anderson, WDFW, pers.comm., 1999), as well as 
redside shiners, a known competitor for space and food (Patten and Thompson 1970).  

The section of the Yakima River from RM 106.9 –47.1 (i.e the Wapato Reach) has the broadest 
floodplain within Mid Yakima Floodplain Assessment Unit and the Yakima Subbasin as a 
whole. The current extent of the floodplain is just a fraction of historic area (Snyder and Stanford 
2001). However, much of this reach is still characterized by intact floodplains, cottonwood 
gallery forests, and extensive riparian wetlands. To a large degree, it is still a very complex and 
productive portion of the basin, but its productivity and overall available habitat area are limited 
by low flows. Occasionally, high September temperatures in the lowermost reaches delay the 
entry of steelhead spawners, and low flows below Sunnyside Dam in drought years might delay 
migrating spring chinook.  
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Riparian / Floodplain Condition and Function 
Lower Toppenish Creek 

Channel incision has disconnected the stream from the floodplain in the reach below Simcoe 
Creek (Tom McCoy 2004, pers.comm., comment to 1st draft). The lower portion of Toppenish 
creek has many small, fenced, private pastures, and overgrazing has caused extensive bank 
failures. Riparian vegetation on Toppenish Creek has been heavily modified between SR 22 (RM 
3.3) and the Simcoe confluence (RM 32.7). Most of the once abundant wetlands in the lower 
reach were lost to agriculture.  

Cree Island Road and the Unit II Pump Canal is largely devoid of riparian vegetation but 
improves with distance downstream (Toppenish Creek Corridor Plan, YN in prep). The absence 
of riparian vegetation is related to channel incision and land use practices. 

Riparian vegetation in the reach of Toppenish Creek between the Unit II Pump Canal and State 
Route 22 has been heavily modified by grazing and irrigated agriculture (Toppenish Creek 
Corridor Plan, YN in prep). The meandering channels, wetlands, beaver complexes, low 
floodplains, and upland terraces in the floodplain corridor formerly supported a shifting mosaic 
of habitat types. Cottonwood gallery forests and wetlands once covered thousands of acres in the 
floodplain corridor though extensive areas in the floodplain corridor have been altered and much 
of the high quality habitat has been lost, large scale efforts are occurring to reduce these trends. 

Yakima Mainstem 

Riparian vegetation is sparse in the Selah Gap-to-Union Gap reach of the Yakima River (WDFW 
1998), as most of the right bank bordering the City of Yakima consists of a massive, riprap dike. 
Agricultural areas along the left bank have been cleared or overgrazed and trees in the riparian 
zone are largely absent (YSP 1990). 

Riparian vegetation along the Wapato reach is extensive. Mature cottonwoods and an understory 
of willows and other brushy plants form an almost unbroken corridor from Prosser Dam to 
Sunnyside Dam. This corridor is interrupted infrequently by a small number of highway 
revetments or levees. 

The structure and function of riparian forests have likely been affected by alteration of the 
timing, magnitude, duration, and frequency of the annual and less frequent flow events. In other 
systems similar flow alterations have changed the age composition forest stands by reducing the 
recruitment of young trees. Braatne et al (1996 or 2001) explains that the lack of cottonwood 
regeneration in this reach is severe, and has also effected sex ratio and reproductive capacity. 
Early historical accounts (LFA, Winthrop), more recent accounts (Ubelacker) and evidence of 
stumps in many locations along the river indicate that Ponderosa Pine formerly occupied the 
riparian zone of the mainstem Yakima to Prosser, and was removed for building material and 
firewood up until the 1930s. The current distribution ends more than 50 miles upstream on the 
Naches River. Loss of Ponderosa Pine has likely had effects on both terrestrial and aquatic 
ecosystem function. 

Water Quantity 
Lower Toppenish Creek  

Historically, the Toppenish Lateral Canal dewatered 6.8 miles of Toppenish Creek from mid-
June through mid-December. Guidelines were recently developed by Yakama Nation to assist 
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Wapato Irrigation Project in managing the lateral canal. A minimum instream flow of 10 cfs is 
also required in the stream below the lateral canal from Mid- June to October. After October 
demand for water decreases and only stock water is requested. At this time the Lateral will only 
receive 7-10 cfs depending on the availability of water. Approximately 3 miles of stream below 
the Lateral Canal continues to be dewatered and the Yakama Nation Fisheries Department has 
identified this area as a priority for future improvement efforts. 

Other flow related fish passage problems include unscreened diversions on the 
Toppenish/Marion drain flood control ditch (RM 19), and low flows in the middle portion of 
Toppenish Creek. Flows in this reach go subsurface due to the combined influence of WIP 
withdrawals (Toppenish Lateral Canal), the presence of alluvial fans, and groundwater wells 
throughout Medicine Valley. It is likely that the reach is dewatered earlier than would otherwise 
occur, and juvenile stranding may occur (WDFW 1998).  

Marion Drain has severed the hydrologic connection between the Yakima River and Toppenish 
Creek, which is much deeper than the creek channel for much of its length (Yakama Nation in 
prep). Marion Drain intercepts surface flows that historically entered the creek from various 
distributary channels of the Yakima River. Historically, the combined surface- and groundwater 
delivered year-round from the Yakima River sustained high quality base flows that supported the 
diverse, productive ecosystem of the Toppenish Creek corridor. Now, the quantity and quality of 
habitat in the stream corridor is flow-limited while Marion Drain carries high flows throughout 
the irrigation season. The Durham diversion dam further reduces streamflow near the lower end 
of the reach (YN in prep). 

Yakima Mainstem 

Flows in the Yakima River between Roza Dam (RM 127.8) and the confluence with the Naches 
River (RM 118) are heavily influenced by diversions to Roza Canal (Figure 2-79. Roza 
Hydrograph). Peak flows are several thousand cfs smaller than might be expected under 
unregulated conditions. Base flows are artificially elevated between mid July and early 
September and then remain low for the remainder of the year. During the spring runoff, mean 
daily flows may be as much as 4,000 cfs lower than under unregulated conditions (Figure 2-79, 
Roza Hydrograph). From July to October flows can be several hundred cfs higher than occurred 
under unregulated conditions. Upon conclusion of the irrigation season, flows may be 1,000-
2,000 cfs lower than unregulated flows, and many of the side channels that would otherwise be 
used for rearing dry up (D. Eitemiller, CWU, pers.comm., 2000).  

Flows in the Gap-to-Gap reach follow a similar pattern to the Selah reach flows until September, 
when flip flop occurs and the Naches supplies water to this reach and the major irrigation 
diversions downstream. Flows after September are somewhat reduced (2000 cfs) but are still 
well above pre-1850 flows. The low flow period is shifted from September to late October, and 
winter flows remain well below pre-1850 flows with the exception of flood events. 

• Flows in the Wapato reach are influenced by dams and diversions in the upper basin as 
well as Sunnyside Dam (RM 107) and Wapato Dam (RM 110). Marion Drain, Toppenish 
Creek, and Satus Creek contribute flow to the Yakima River. The magnitude of these 
contributions is considerably less than the magnitude of the diversions. Below Sunnyside 
Dam, the springtime flows are less than half of what they might be in under unregulated 
conditions (a difference of as much as 5,000 cfs) (Figure 2-80) Low flows during the 
spring adversely impact spring chinook outmigration which is strongly and positively 
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correlated with positive flow acceleration (Mundy and Watson unpublished data 1996) as 
is survival through the lower river (TCWRA 2003). Side channels and grassy floodways, 
ideal rearing areas for spring and fall chinook fry, are no longer inundated during the 
spring. Winter flows are also considerably reduced. Average annual flow has been 
reduced by 1.2 maf (out of an average of 3.1 maf) from Parker to approximately 
Toppenish Creek/Marion Drain. This is the greatest reduction of overall quantity of flow 
in any of the mainstem reaches, and occurs in the reach with the most physically intact 
floodplain/riparian zone. 

Nearly one half of the total amount of water diverted from the Yakima River during the irrigation 
season (May to October) is diverted at Sunnyside and Wapato Dams (Snyder and Stanford 
2001), leaving substantially lower flows at and below the river gage at Parker. Since 1995, flows 
below the dam have been managed to achieve target flows between 300 and 600 cfs for the 
period between April 1 to October 31. These flows are based on TWSA (Total Water Supply 
Available) and have dropped below 300 cfs on only three occasions since adoption of this policy. 
Compliance with the target flows is dependant on the water supply for that year. Both the 
unnaturally high flows above Union Gap and the unnaturally low flows below Parker for 
significant portions of the year limit the natural progression of habitats that would have occurred 
in pre-1850 times. This natural progression of habitat would have been linked to the life histories 
of salmon and other components of the ecosystem, such as black cottonwood, which does not 
have the ability to reproduce sexually under either a sustained high or low flow environment. 
Such changes in flow patterns and associated variables such as temperature may cause disruption 
in the primary and secondary productivity of the food wed of the aquatic ecosystem. 

Evaluating the rate at which flows change is a useful indicator of hydrologic alteration (Ricther 
et al. 1996). The Bureau of Reclamation has estimated that bi-hourly fluctuations in the Yakima 
River can exceed 20 percent of the base flow (USBR 2000). Flow fluctuations of this rate and 
magnitude are large enough to strand juvenile salmonids and their invertebrate prey in various 
shallow side channels and sloughs. Stranding is undesirable because side channels and sloughs 
isolated by flow fluctuations are subject to increased temperature and reduced dissolved oxygen. 
Even if these conditions are not lethal, the fish may be subject to unnecessary physiological 
stress. Stranded fish are also more susceptible to predation. Stanford (USBR workshop, May 
2000) reported that flows below about 300 cfs exposed boulders in this reach, which when fully 
heated by direct sunlight had the ability to increase water temperature by several degrees 
centigrade in a matter of a few miles. 

Another issue in the section of the mainstem is false attraction. In constrast with the streams in 
the Lower Yakima Assessment Unit, irrigation returns in this reach (such as Granger Drain, 
Sulphur Creek/wasteway and Marion Drain) were constructed in areas that were not natural 
drainage ways. Irrigation operational spills and field runoff to these drains attract salmonids to 
low quality or lethal habitat conditions in this Assessment Unit. Management options for these 
streams range from water conservation/management actions within the contributing Irrigation 
Districts to reduce or eliminate spill, which would also have beneficial effects on water quality in 
the lower river, flow in the mainstem and/or water availability for irrigation, to construction of 
permanent or seasonal barriers to salmonid migration. 

 The Marion Drain fall chinook is a limited exception to this rule, as Marion drain also attracts 
other salmonids, including adults and juveniles, to this highly altered and artificial habitat. In 
addition, return flows from the Roza Power Plant at the Terrace Heights Bridge attract adult 



Chapter 2-273 

salmon homing to the upper Yakima, and can delay their spawning migration significantly. The 
canal is screened at its mouth (RM 113.3) but still discharges upper Yakima water and therefore 
induces salmon homing on the odor of upper Yakima water to remain in the vicinity. 

During the summer months, a massive growth of parrot feather, an invasive non-native aquatic 
vegetation, occurs along the Yakima River from Toppenish to Prosser in this Assessment Unit. 
This vegetation spans from bank to bank of the river and and has displaced fall chinook 
spawning and may also inhibit migration. It also dramatically alters habitat conditons such as 
dissolved oxygen, pH, temperature, substrate, macroinvertebrate communities in this reach. 
Studies to understand the effects of this bloom and to find ways to reduce or eliminate the bloom 
itself are only in the beginning stages. 

Spring Chinook Life History

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

10000

J F M A M J J A S O N D

M
ea

n 
D

ai
ly

 F
lo

w
 (c

fs
)

M igrat ion Spawning Incubation/Emergence
Rearing Out M igrat ion Current  Flow
Historic Flow

 



Chapter 2-274 

Fall Chinook Life History
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Steelhead Trout Life History
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Bull Trout Life History
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Figure 2-79. Comparison of current and historical flow of the Yakima River at Roza Dam with the 
life history of spring chinook, fall chinook, steelhead, bull trout, and Pacific lamprey. Hydrograph 
data from USBR 2004. 
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Spring Chinook Life History
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Steelhead Trout Life History
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Pacific Lamprey Life History

0
2000
4000
6000
8000

10000
12000
14000
16000
18000
20000

J F M A M J J A S O N D

M
ea

n 
D

ai
ly

 F
lo

w
 (c

fs
)

M igrat ion Spawning Incubat ion/Emergence
Rearing Out M igrat ion Current Flow
Historic Flow

 
Figure 2-80. Comparison of current and historical flow of the Yakima River at Sunnyside Dam with 
the life history of spring chinook, fall chinook, steelhead, bull trout, and Pacific lamprey. Hydrograph 
data from USBR 2004. 
 

Water Quality 
Lower Toppenish Creek 

Water temperatures in lower Toppenish Creek, from the confluence of Simcoe Creek (RM 32.7) 
to the mouth, are excessive for salmonid rearing, and may occasionally be lethal (YSP 1990, 
WDFW 1998). Instantaneous observations (most within a couple hours of noon) indicate that the 
mean temperature in July and August in this reach is 66-68oF (19-20oC); maximum temperatures 
observed have been as high as 85oF (31oC) just below the Satus II diversion (RM 26.5). Diel 
fluctuations are quite large -- 27oF (15oC) near the Simcoe confluence (YSP 1990). The median 
diel temperature (79oF, 26oC) in this portion of Toppenish Creek exceeds the temperature 
believed to cause physiological stress and loss of biomass in steelhead trout (23oC) (YSP 1990). 
High temperatures are due to the elimination of annual spring flooding, the draining of wetlands, 
riparian degradation, and the large volume of warm irrigation water (summer, 68-73OF) routed 
down Simcoe and Toppenish creek to the Toppenish Creek Pump and Satus II diversions (YSP 
1990). Intensive timber harvest in the upper watershed have also affected the snow pack and the 
timing of run-off. 

Since Toppenish Creek is entirely within the boundaries of the Yakama Nation Reservation, it 
does not fall under the jurisdiction of the state for water quality. Numerous parameters have been 
observed to exceed state criteria. Documented water quality excursions include fecal coliform, 
4,4’-DDE, Dieldrin, DDT, 4,4’-DDD, and Parathion (DOE 1998). 

Temperatures in Marion Drain are about 6oC cooler in the summer and 5oC warmer in the winter 
than temperatures in the mainstem. This thermal moderation is attributable to the large 
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proportion of groundwater in the drain. If the lower end of Marion drain could be made more 
accessable and have higher habitat quality, or these cool waters routed to Toppenish Creek, 
summer, fall and winter rearing habitat could be dramatically increased in this already valuable 
reach. 

Yakima Mainstem 

Temperatures in the Yakima River in the Selah reach and the Selah Gap to Union Gap reach are 
moderate year-round. This is likely due to the presence of a relatively intact hyporheic system 
and the extensive zone of upwelling in the lower portion of the reach (Hauer et al 2002). 
Vaccarro attributes these cool temperatures to the changes in the annual hydrograph that have 
resulted in flows that are above a threshold that maintains water temperature near the 
temperature of the surrounding earth (i.e. the earth acts as a heat sink at high flows). The Gap-to-
Gap reach is the lowermost portion of the mainstem Yakima thermally suitable for year-round 
rearing of salmonids. 

In the Wapato reach, temperatures increase with distance downstream. Just below Sunnyside 
Dam there is a zone of “thermal habitability” that probably varies in size from year to year (see 
basinwide discussion). This area should be a focus of habitat restoration under the existing flow 
conditions in the basin. Vaccaro’s temperature model and recent thermographs indicate that 
temperatures below Parker are suitable for rearing fish, a currently limited habitat in this AU and 
in the Basin overall. 

Temperatures below Parker warm rapidly, and temperature profiles, increases in the duration and 
severity of lethal or near lethal temperatures, and changes to winter temperature regimes are 
similar to conditions discussed above in the subbasin wide assessment, and in the Lower Yakima 
Assessment Unit. The loss of side channel habitats (due to low flows in this reach) in the 
mainstem and Toppenish Creeks also has led to a reduction in the overall temperature spatial 
variablility and habitat area available, especially in the Wapato reach. Also as discussed above, 
these areas are disproportionally valuable as rearing and migration habitats, and their loss or 
degradation has a correspondingly large reduction in the overall productive capacity of the 
subbasin as a whole. 

The EDT model hypothesizes that due to the high temperatures and large variation in water 
quality parameters in this reach, there would be an increased potential for disease transmission to 
affect productivity for adult and juvenile spring and fall chinook and coho which migrate through 
this reach, and that the food net and food productive capacity of this reach would be severely 
reduced, further reducing capacity and productivity of salmonid fry of all species that rear or 
reside in this reach. 

There are high concentrations of DDT and its breakdown products in the sediments of the Lower 
Yakima River in this Assessment Unit that have resulted in listing of several lower river 
waterbodies as water quality limited on the Washington State 303(d) list. Loading of DDT to the 
river is strongly associated with sediment loading from agricultural drains and fields. In 1995, 
inputs from tributary and irrigation returns contributed a significant quantity of the sediment load 
for the river. For example, Moxee Drain contributed 35 tons/day in the latter part of the irrigation 
season, while the Naches River contributed only 27 tons/day, even though discharge in the 
Naches was 14 times greater than Moxee Drain. TSS concentration in Granger Drain, Sulphur 
Creek, Spring and Snipes creeks, and combined load from the Yakama Reservation was 60, 110, 
46 and 75 tons/day, respectively. Because of the 303(d) listings, DOE conducted a study to 
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determine total maximum daily load (TMDL) criteria in the lower Yakima Basin (Joy and 
Patterson 1997). Because the link between total suspended sediment (TSS), turbidity and 
concentration of DDT had previously been established (Rinella et al. 1992, 1993), turbidity 
standards were limited to an increase of only 5 NTU’s (nepthelometric turbidity units) between 
the confluence of the Naches and Yakima Rivers and Benton City (224 km). Furthermore, 
recommendations were made to limit tributary and drainage return concentrations to 25 NTU’s 
(56 mg/L TSS). Of particular concern are the high concentrations of DDT (and its breakdown 
products DDE and DDD) in fish tissue, which are among the highest concentrations recorded in 
the United States (Rinella et al. 1993). Subsequently, in 1993, the Department of Health 
recommended that people eat fewer bottom feeding fish (Joy and Patterson 1997; Washington 
State Department of Health 1993). This advisory is still in effect. 

The effect of DDT, dieldrin and other pesticide contamination on river ecology is not certain. 
Whole fish sampled by DOE in 1990, 1992 and 1995, found that nearly all concentrations 
exceeded 200 to 270 ug/kg, levels that exceed guidelines to protect wildlife populations from 
chronic carcinogenic risk (Joy and Patterson 1997), similar to results from earlier studies 
(Johnson et al. 1986). Furthermore, several studies have documented the presence of physical 
abnormalities on fish collected from agricultural drains and the lower Yakima River (e.g., 
Cuffney et al. 1997, USBR Denver Office monitoring project). 

A sediment budget also was constructed for the lower Yakima, because of the link between TSS 
and DDT (Joy and Patterson 1997). The lower reach generated 67 and 92 percent of the total 
TSS load carried from March to October and from July to October, respectively (Table 2). This 
indicates that the lower Yakima reach is obtaining > 90 percent of the TSS load during July to 
October from sources within this reach. Of these sources, gauged drains in project areas 
contributed 213 tons/day, while Yakama reservation returns cumulatively accounted for 75 
tons/day, ungauged drains in project areas for 43 tons/day, and unknown sources for 55 tons/day 
(Table 2). Finally, as flows decreased from July through October, sedimentation became 
prevalent. Sedimentation in the upper reach accounted for 23 percent of the total TSS load (32 
tons/day), while the lower basin was characterized by a 43 percent sedimentation rate (153 
tons/day). 

Reduction of sediment loading from from agricultural returns has been a major success story of 
water quality improvement in the State of Washington as a result of implementation of the 
TMDL and cooperation between DOE, local agricultural organizations, the irrigation districts, 
NRCS, and the conservation districts.  Recent monitoring indicates that:  

• Moxee Drain in 1995 averaged 37 tons of sediment per day; in 2003, averaged 11 tons 
per day.  

• Sulphur Creek drain in 1995 averaged 110 tons of sediment per day; in 2003, 
averaged 17 tons per day  

• Granger Drain in 1995 averaged 60 tons of sediment per day; in 2003, averaged 13 
tons per day  

• Spring Creek/Snipes Creek in 1995 averaged 46 tons per day; in 2003, averaged 6 
tons per day  

The effect of these massive reductions of sediment on the total DDT and DDT byproducts 
concentrations in the sediments of the Yakima River is not yet known. It is believed that these 
reductions in sediment loading have resulted in an increase in water clarity, which in turn has 
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allowed the formation of the large algal mats that have been observed in the lower river over the 
last several years. Efforts to reduce sediment loading, especially during the early part of the 
irrigation season when operational spills are highest, and erosion of the beds and banks of the 
irrigation return channels is greastest, should continue into the future. 

Sediment transport processes (available energy and supply), riparian zone function, and 
floodplain extent in the upper portion of this Assessment Unit reach has been severely altered.  

In the Selah Reach, mining of gravel in the floodplain and associated levees have resulted in 
floodplain loss and increased available energy for sediment transport. In the 1996 flood an 
estimated 400,000 Cubic Yards (approx. 10 years of sediment transport) were deposited in these 
pits when the levee protecting them failed. 

In the Union Gap Reach and Lower Naches levees, roads and railroads which act as levees, 
bridges, irrigation intakes, and the Yakima Wastewater Treatment Plan and associated bank 
armoring have constricted the floodplain and increased sediment transport in some locations, 
variation in width of the levees has resulted in constrictions that effectively reduce gradient, 
creating depositional zones in other locations. Channel characteristics are therefore an alternating 
series of unstable erosion and deposition zones.  

Cumulatively, constriction of the channel in Ellensburg, through the natural constriction of 
Yakima Canyon, and the leveed reaches of the Selah and Union Gap has reduced/eliminated 
floodplain where fine sediments would normally settle out, increasing fine sediment supply at the 
first possible location, Lower Union Gap reach. 

 

Protection Key Findings for the Mid Yakima Floodplain: 

• The reach of the Yakima River from Roza Dam to Sunnyside dam is an important rearing 
area for spring chinook juveniles. Juveniles from all three stocks are typically distributed 
throughout this reach in the late fall following emergence. Densities are highest well 
below the major spawning areas but above Sunnyside Dam. 

• Hockersmith et al. (1995) indicated that about 66 percent of Yakima steelhead overwinter 
in the mainstem Yakima in this Assessment Unit with the majority in the vicinity of the 
Satus creek confluence. This is the same area of the river which supports overwintering 
juvenile spring chinook, and this reach is the most important reach for preservation or 
protection for all of the species in the subbasin according to the EDT model. 

• Much of this reach is still characterized by intact floodplains, cottonwood gallery forests, 
and extensive riparian wetlands. 

 

Restoration Key Findings for the Mid Yakima Floodplain: 

• Summer/Early Fall Habitat availability is low or has been eliminated due to low flows 
and high temperatures (Wapato Reach). 

• Loss of Habitat Diversity/Temperature Diversity in off channel habitats and in mainstem. 
• Lack of Habitat diversity (pools with cover)/Lack of Large Woody Debris. 
• Massive In-channel Aquatic vegetation growth alters habitat, water quality, and 

ecosystem characteristics. 
• High Toxic Pollutant levels in sediments. 
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• Fine Sediment load is increased (Moxee Creek, Toppenish Drains, Marion Drain/ Mud 
Lake/Harrah drain), there have been recent large reductions in sediment load. 

• Low Flow reduces/eliminates habitat availability/quality/diversity, including impacts to 
riparian plant community maintenance and establishment. 

• Channel incision has disconnected Toppenish Creek from the floodplain in the reach 
below Simcoe Creek. 

• Riparian vegetation in the reach of Toppenish Creek between the Unit II Pump Canal and 
State Route 22 has been heavily modified by grazing and irrigated agriculture (Toppenish 
Plan, YN in prep.). 

• Irrigation season daily or weekly flow fluctuations greater and more frequent than under 
pre-1850 conditions.  

• Food web in has been altered/reduced. 
• Operational spill (to "creeks) and field runoff (to drains) attract salmonids to low quality 

or lethal habitat conditions (non viable populations, population sinks) or impede 
migration, or expose migrants to lethal or near-lethal conditions.  

• The shape of the annual hydrograph has been severely modified. Upstream of Union Gap, 
the hydrograph has been "flattened" and the low flow period moved toward later in the 
year (Oct.), downstream the spring peak has been eliminated (on average) and the low 
flow period greatly lengthened. These changes greatly affect riparian and aquatic 
ecosystem function, productivity and stability. 

• Average annual flow has been reduced by 1.2 maf (of an ave of 3.1 maf) from Parker to 
approximately Toppenish Creek/Marion Drain. This is the greatest reduction of overall 
quantity of flow in any of the mainstem reaches, and occurs in the reach with the most 
physically intact floodplain/riparian zone.  

• Historic accounts and stumps in the floodplain indicate that riparian zone Ponderosa Pine 
were found as low in the basin as Prosser. Current distribution of natural origin pine ends 
near the confluence of the Naches and Yakima Rivers (a reduction in range of over 
distance of over 50 miles). 

• Approximately 3 miles of stream below the Toppenish Lateral Canal continues to be 
dewatered and the Yakama Nation Fisheries Department has identified this area as a 
priority for future improvement efforts.  

• Marion Drain has severed the hydrologic connection between the Yakima River and 
Toppenish Creek. Marion Drain is much deeper than the creek channel for much of its 
length (Yakima Nation in prep). 

• Sediment transport processes (available energy and supply), riparian zone function, and 
floodplain extent in the upper portion of this Assessment Unit reach has been severely 
altered  

• Temperatures in Marion Drain are about 6oC cooler in the summer and 5oC warmer in the 
winter than temperatures in the mainstem. This thermal moderation is attributable to the 
large proportion of groundwater in the drain. If the lower end of Marion drain could be 
made more accessable and have higher habitat quality, or these cool waters routed to 
Toppenish Creek, summer, fall and winter rearing habitat could be dramatically increased 
in this already valuable reach. 

• Sustained high flows in the Upper Yakima downstream to Union Gap, and Sustained low 
flows in lower Naches and from Union Gap downstream, limit spatial and temporal 
habitat diversity. 
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• There is a previously unrecognized area of near normative temperatures downstream of 

Parker/Sunnyside Dam. This area should be a focus of habitat restoration under the 
existing flow conditions in the basin. Vaccaro temperature model and recent 
thermographs indicate that temperatures below Parker are suitable for rearing fish, a 
currently limited habitat in this AU and in the Basin overall.  

• There are numerous small diversion dams in the Assessment Unit, a number of which 
present full or partial passage barriers to anadromous fish (Figure 2-71). 

• Water temperatures in the (Wapato reach of the) Yakima River within this Assessment 
Unit have increased significantly, such that returning fall-run adults must delay river 
entry, and juveniles must emigrate from the river sooner than occurred historically. 

• Temperatures in the Yakima River in the Selah reach and the Selah Gap to Union Gap 
reach are moderate year-round. ….Gap-to-Gap reach is the lowermost portion of the 
mainstem Yakima thermally suitable for year-round rearing of salmonids.  

• Reduction of sediment loading from from agricultural returns has been a major success 
story of water quality improvement in the State of Washington as a result of 
implementation of the TMDL and cooperation between DOE, local agricultural 
organizations, the irrigation districts, NRCS, and the conservation districts.  

• Predation risk to salmonids from native fish (northern pike minnow) is high. Predation 
risk to salmonids from non- native fish (Smallmouth bass) is high. Predation risk to 
salmonids from bird populations is high. 

 

Key Uncertainties for the Mid Yakima Floodplain: 

• Hatchery fish compete with natural origin fish for space and food resources  
• High temperatures have resulted in increased susceptibility of native salmonids to 

pathogens. 
• Massive In-channel Aquatic vegetation growth alters habitat, water quality, and 

ecosystem characteristics  
• Bull trout use/migrate thoroughout the Yakima system, including the mid and lower 

Yakima floodplains  
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6.5.3 Low Elevation Tributaries Assessment Unit 
Overview 

The Low Elevation Tributaries Assessment Unit encompasses approximately 1,706 square miles 
in the south-central portion of the Yakima Subbasin. Elevation within the Assessment Unit 
ranges between 700 ft to 6,900 ft msl. The Assessment Unit receives approximately 27-33 inches 
of precipitation per year. According to the 2000 United States Census, approximately 121,258 
people live in the unit. Most of the land in this Assessment Unit is managed by the Yakama 
Nation. Another predominant land use includes agriculture (Figure 2-81). 
 

Low Elevation Tributaries Landuse

Fed, YN
Agriculture
State
Vacant
Residential
Rural
Industrial
Commercial
Public
Mining
UGA

  
Figure 2-81. Comparison of land uses in the Low Elevation Tributaries Assessment Unit 
 

The headwaters for streams in this Assessment Unit occur at relatively low elevations and 
consequently streamflow patterns differ slightly from those observed in higher elevation systems. 
The principal difference is an earlier spring runoff and earlier natural low flow period, as well as 
more susceptibility to flooding from rain-on-snow or low elevation flood events. These 
watersheds are extremely diverse for their size; and have vegetative types that include alkali 
flats, strub steppe, grassland, dry forest, mixed forest, high elevation forest. Steelhead 
populations in this AU would likely have high levels of genetic, life history and spatial diversity 
as well. 

Because of the size of the Assessment Unit and the number of streams under consideration, it is 
convenient to classify and group the individual streams and tributaries by shared geographic, 
physiographic, and hydrologic characteristics. Table 2-27 identifies the major stream groups that 
will be discussed in this section as well as the tributaries belonging to each stream group. The 
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major stream groups are as follows 1) Satus Creek, 2) Toppenish Creek, 3) Ahtanum Creek, 4) 
Cowiche Creek, and 5) Wenas Creek. 

 
Table 2-27. Lower Elevation Tributaries Assessment Unit stream groups 

Stream Group Major Streams or Tributaries included in Group 
Satus Creek Satus Creek 

Mule Dry Creek 
Dry Creek 
Logy Creek 
Kusshi Creek 
Tenie Creek 
North Fork Yatama Creek 
Knockout Creek 
Third Creek 
Seattle Creek 

Toppenish Creek Toppenish Creek 
Agency Creek 
Simcoe Creek 
Wahtum Creek 
South Medicine Creek 
Diamond Dick Creek 
Clock Creek 
Olney Creek 
Panther Creek 

Cowiche Creek Cowiche Creek 
Reynold’s Creek 

Ahtanum Creek Ahtanum Creek 
Foundation Creek 
Wide Hollow Creek (?) 

Wenas Creek Wenas Creek 
Dry Creek 
Cottonwood Creek 
Roza Creek 

 
Wenas Dam (3,200 acre feet) is the largest surface water impoundment in the Assessment Unit 
and blocks anadromous fish passage past this point. Numerous small surface water diversions 
and dams exist within these basins, mostly at fairly low elevation. (Figure 2-82).  
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Figure 2-82. Barriers to fish passage in the Low Elevation Tributaries Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

Steelhead/rainbow trout, spring chinook salmon, fall chinook salmon and bull trout are known to 
occur within the Assessment Unit. The distribution and abundance of these species has been 
heavily influenced by the placement and operation of numerous irrigation diversion dams (both 
large and small) and by habitat degradation in the lower reaches of these tributaries. The current 
and historical distribution of the focal species in the Yakima Subbasin is illustrated in the focal 
species discussion prior to this section. 

• There are several streams in this Assessment Unit, notably Ahtanum and Cowiche 
Creeks, that currently have areas of suitable habitat which are unoccupied or have 
extremetly low populations levels of anadromous fish, including steelhead, spring 
chinook and coho. These areas are currently or have been in the recent past blocked to 
access by low flow or diversion dams, but these problems have been or soon will be 
rectified. Existing and anticipated future levels of abundance and straying indicate that 
natural colonization of suitable habitats (after removal of obstructions to passage) would 
be very slow or non-existent in this Assessment Unit. Supplementation into newly re-
opened habitats could accelerate/greatly improve the success rate of population 
reestablishment. 

Spring Chinook Salmon 

Current distribution of spring chinook salmon is sparse compared to historic conditions. Juvenile 
spring chinook use the lower portion of Ahtanum Creek as rearing habitat. Spring chinook 
currently use only the tributary junctions (accessible portions) with the mainstem Yakima River 
for holding and rearing since many of the streams have been rendered inaccessible or unusable 
by excessive irrigation diversions or releases (Wenas, Ahtanum and Cowiche Creeks) (Tuck 
1995, WDFW 2003).  

Fall Chinook Salmon 

Fall chinook have been documented using lower Satus Creek (WDFW 2003). 
Steelhead / Rainbow Trout 

It is probable that the historical spawning distribution of summer steelhead included virtually all 
accessible portions of Yakima Basin, with highest spawning densities occurring in complex, 
multi-channel reaches of the mainstem Yakima and Naches, and in third and fourth order 
tributaries with moderate (1-4 percent) gradients (Figure 2-49) (Subbasin Plan 2001). 

Most Yakima steelhead are tributary spawners and a large percentage spawn in Satus and 
Toppenish Creeks. In Satus Creek, 70 percent of the spawning occurs in three areas: Satus Creek 
between Logy and Bull Creek (RM 23.6 – 36.0), in Dry Creek (confluence at Satus RM 18.7) 
and in Logy Creek (confluence at Satus RM 23.6). The remainder occurs in smaller tributaries 
and various Satus Creek reaches above Dry Creek (confluence at Satus RM 8.0), including 15 
percent that spawn in tributaries that regularly go dry by mid to late May. Toppenish Creek 
drains a large watershed (~650 mi2), but only the upper half of the drainage is used for 
spawning. Over 57 percent of the steelhead spawning in Toppenish Creek occurs from Willy 
Dick Creek (RM 48.5) to Panther Creek (RM 69.2); the remainder occurs in the major tributary 
to Toppenish Creek, Simcoe Creek, which is also located relatively high in the drainage 
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(confluence at Toppenish RM 32.7). In upper Toppenish Creek, about 60 percent of the 
spawning occurs in Toppenish Creek itself, with the remainder in two small tributaries. All but 
9.7 percent of the spawning in the Simcoe drainage occurs in a number of small tributaries. 
Several of the upper Toppenish and Simcoe Creek tributaries are intermittent. Marion Drain is an 
irrigation return which parallels Toppenish Creek and into which Toppenish Creek water is 
diverted. It is probable that all of the steelhead that spawn in Marion Drain are or were 
ancestrally Toppenish Creek fish, lured into a cul de sac by Toppenish Creek water. The 
Toppenish Creek stock would be about 15 percent larger if the Marion Drain fish are included 
(NPPC 2001). 

There have been recent reports of steelhead spawning in the South Fork Cowiche Creek even 
though a number of irrigation dams on the South Fork were thought to be impassible. 

Sockeye / Kokanee Salmon  

Sockeye / kokanee salmon did not historically, and do not currently, utilize stream habitat in the 
Low Elevation Tributaries Assessment Unit. 

Bull Trout 

Resident bull trout are currently found in Ahtanum Creek (North, South, and Middle forks) and 
are probably more abundant in the upper portions of these tributaries where habitat conditions 
are more favorable. Ahtanum Creek supports the furthest downstream population of bull trout 
known in the Yakima basin (Reiss 2003). They are seasonally isolated from fish in the Yakima 
River due to thermal barriers and to dewatering of lower Ahtanum creek by irrigation. USFWS 
(2002) indicates that the local population consists of fluvial and resident forms. 

Pacific Lamprey 

Pacific lamprey utilization of the Low Elevation Tributaries Assessment Unit has not been 
documented (Wydoski and Whitney 2003). 

Other Fish Species and Interactions 

Hatchery rainbow trout were stocked annually into the North and South forks of Ahtanum Creek 
(above RM 19.7) from the 1970’s till the early 1980’s (WDFW 2003). The rainbow trout 
stocking program was eliminated in the Ahtanum Creek tributaries in the early 1980’s to avoid 
potential impacts to native fish assemblages. In 1995, the Yakama Nation began stocking 
hatchery coho salmon in the Ahtanum Creek system in an effort to reestablish self sustaining 
coho populations (YN 2003). Coho juveniles are known to be more aggressive than other 
anadromous or resident species, and there is the potential of competing with or preying on bull 
trout fry. Generally, in basins colonized by anadromous salmon and steelhead the bull trout have 
successfully co-existed by occupying a different ecological niche. However, negative 
interactions can occur when hatchery fish (anadromous or otherwise) are stocked near bull trout 
spawning and rearing areas. 

Stream Channel Condition and Function 
Satus Creek Group 

Many of the headwater streams in the Satus Creek watershed flow through low gradient valleys 
bordered by wet meadows. As they flow generally eastward the streams transition into high 
energy - high gradient systems that flow through narrow canyons. Satus Creek exits the canyon 
at RM 12.5 and flows eastward across the valley floor to the confluence with the Yakima River. 
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The lower 6 miles of Satus Creek flow through touchet deposits of silt and correspondingly 
sediment loads in this reach are high (T. McCoy, YN, pers.comm., comments to 1st draft).  

Large sections of channel have been degraded in the Satus Creek watershed. The causes of this 
degradation differ from place to place but generally include grazing, road construction, timber 
harvest, agriculture, and possibly increased peak flows due to climate change (Satus Creek 
Watershed Restoration Team 2004). In the lower reach of Satus Creek heavy equipment was 
widely utilized to straighten stream channels, remove vegetation, and create dams for irrigation. 
Although these activities ceased in the late 1980’s impacts to channel morphology and function 
remain in the form of channel instability and erosion (Satus Creek Watershed Restoration Team 
2004). The channel response to these environmental conditions varies with channel type as well 
as the nature and magnitude of the disturbance. In the unconfined reaches of Satus Creek the 
total width of the stream and the area of stream bars his increased dramatically since 1949. These 
changes indicate a channel response to increased peak flows and/or increased sediment load from 
the watershed (Satus Creek Watershed Restoration Team 2004). Satus Creek does not seem to 
have had sufficient time to recover between major flood events that occurred in 1974, 1996, and 
1997and is still unstable as a result (Tom McCoy, pers.comm., comments on 1st draft). Channel 
incision has occurred in many of the wet meadow systems (e.g., Starvation Flats, Seattle Springs, 
Indian Springs, Camas Patch, and Renschler’s Meadow) as well as in salmonid bearing reaches 
of Satus Creek (Satus Creek Watershed Restoration Team 2004). These channel changes are 
thought to be associated with the loss of channel roughness elements such as beaver dams, large 
woody debris, and riparian vegetation which stabilizes stream banks. The Satus Creek Watershed 
Restoration Team (2004) noted that: 

“Highway 97 exerts a major influence on the mainstem of Satus. Construction included 
five crossings of Satus Creek, the shortening of a stream segment by relocating it into a 
straight channel blasted through bedrock, and the constriction of the stream with dikes 
and riprap. Two of the bridges span bedrock-constrained stream segments and have little 
influence on the stream. The other three, however, cross alluvial stream segments and 
have destabilized and degraded the channel in these vicinities. A new bridge, constructed 
in 1994, proved within two years to have inadequate capacity, necessitating engineering 
of the upstream channel to protect the bridge. Current effects of the road on Satus Creek 
are most noticeable between Wilson-Charley Creek and the County Line bridge, where 
the stream has been deprived of a substantial part of its floodplain. This stream reach has 
the potential to provide high quality spawning and rearing habitat, but the constricting 
influence of the highway maintains the creek in a degraded condition.” 

Much of the watershed contains substrate that is considered suitable for steelhead spawning. 
However, many reaches have reduced quality due to the presence of fine sediment in the 
interstitial spaces of the gravel. For example, Logy Creek is generally good with the exception of 
the lower reach in the Sheep Camp area. Dry Creek has excessive fines in the lower portion, and 
improves significantly in the upper reaches. The lower portion of Kusshi Creek has significant 
bedload movement and the channel is highly unstable. Satus Creek has excessive fines 
throughout its course, but improves somewhat in the upper reaches above High Bridge. The 
upper portions of Dry, Logy and Kusshi creeks are generally in good to excellent conditions. 



Chapter 2-290 

Toppenish Creek Group 

Much of upper Toppenish tributaries are high gradient streams that flow through narrow 
confined basalt canyons. These canyons were formed as the streams incised through the uplifted 
basalt as the Cascade Range formed (YN in prep.). Toppenish, Agency, Wahtum, Simcoe and 
South Medicine Creeks all eventually reach the lower elevation sections of the Assessment Unit 
and flow through the unconstrained valley floor. 

Channel conditions upstream of the mouth of Toppenish Canyon are thought to be very good 
(Yakama Nation, in preparation). Most of what is known about the current state of Toppenish 
Creek below the canyon comes from the Toppenish Creek Corridor Enhancement Plan (Yakama 
Nation, in preparation). The channel conditions described in the following paragraphs are 
excerpts of information presented in this report.  

The upper extent of the Toppenish Creek Corridor Enhancement Plan begins within Toppenish 
Canyon at the upstream end of the Olney dike. Here, intensive management of the stream and 
floodplain first occurs, and Toppenish Creek changes abruptly as the pristine canyon stream 
encounters the dike. 

This stream reach, between the head of the Olney dike and the 3-Way diversion, is 3.4 miles long 
and has an average gradient of 1.1 percent. The 1/8 to ½ mile wide floodplain is vegetated with a 
patchwork of native and exotic species. This reach can be roughly divided into three sub-reaches: 
1) a severely confined, incised, and degraded sub-reach from the head of the Olney dike, 
extending approximately 1.2 miles downstream, 2) a semi-confined, moderately degraded, 
recovering sub-reach extending approximately 0.8 miles, and 3) a severely confined and 
substantially degraded sub-reaching extending the remaining 1.4 miles to the 3-Way diversion. 

The reach between the 3-Way diversion and Pom Pom Road occupies roughly the upper half of 
the Toppenish Creek alluvial fan. This reach is 3.2 miles long and has an average gradient of 1.8 
percent. From the 1958 quad (before downcutting) the gradient appears to be <1.0 percent. A 20 
ft downcut in 3.2 mi would add 0.12 percent. As with the reach upstream this reach can be 
divided into 3 sub-reaches: 1) a highly unstable, strongly depositional sub-reach extending down 
to the Signal Peak Highway, 2) a moderately unstable sub-reach extending from Signal Peak 
Highway approximately halfway to Pom Pom Road. This sub-reach is in balance with its 
sediment load but is incised 3-4 ft below its former floodplain; it has gained enough width 
between those banks to develop a meander pattern, and 3) a deeply incised, channelized sub-
reach completely isolated from its floodplain and unable to capture sediment. Sub-reach 1 is 
wide, shallow and braided. Choked by cobbles and gravel, the low-flow channel is prone to shift 
during every bedload-moving event. The bank and floodplain materials are mixed alluvium 
ranging from silt to large cobble. The lack of sorting of these materials indicates a chaotic 
hydraulic environment occurs during high flows, where energy dissipation is provided by surface 
roughness and sediment transport.” 

Toppenish Creek between Pom Pom Road and the confluence of Simcoe Creek occupies the 
lower half of the alluvial fan. Through this reach of approximately 6 miles, the gradient drops off 
from about 1 percent to less than ½ percent. Bank material is generally fine-textured; bed 
materials are composed of a thinning layer of cobble and gravel underlain by clay hardpan. The 
channel throughout this reaches varies from moderately to severely incised (i.e., incised banks 
from 6 to 15 feet in height). This reach of Toppenish Creek can be roughly divided into 2 
subreaches: 1) from Pom Pom Road to Shaker Church Road. This subreach, with a higher 
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gradient and more energy to expend during high flows, has created enough width within the 
incised banks to allow some point bar development, and 2) from Shaker Church Road to the 
confluence of Simcoe Creek, has a lower gradient. Throughout this sub-reach, the incised banks 
are about the same width as the active channel. Virtually no floodplain/point bar development is 
occurring within this sub-reach. 

Abundant high quality spawning gravel can be found throughout the uppermost portion of 
Toppenish Creek, as well as NF and SF Toppenish creeks (YSP 1990, WDFW 1998). Dominant 
particle size of the substrate in Simcoe Creek is good, but fine sediment is abundant (WDFW 
1998). The quality of substrate in Simcoe Creek from the near the mouth to Olney Flat Drain 
(RM 1.0) ranges from poor to extremely poor (YSP 1990). Substrate size and sedimentation in 
NF Simcoe are good (WDFW 1998). Substrate condition is good in Agency Creek, with 
sedimentation of gravels rated fair (WDFW 1998).  

The dam on Agency Creek (a Simcoe Creek tributary, confluence at Simcoe RM 9.5) at the Jen 
Weld Mill in White Swan poses a passage problem at low flows. However, much of the time 
adult steelhead are able to negotiate it as numerous redds and live spawners have been observed 
in Agency Creek in recent years.  

Ahtanum Creek Group 

The headwaters for Ahtanum Creek are located in both the Wenatchee National Forest and the 
Yakama Reservation. Channel initiation generally occurs at elevations greater than 5,000 ft. 
Ahtanum Creek drops roughly 3,000 feet in the course of 20 stream miles. Redd surveys 
conducted in 2002 indicate that steelhead trout redds were concentrated primarily below the 
confluence of the North and South of Fork Ahtanum Creek (Figure 2-50. 2002 Steelhead 
Spawning Ahtanum, Satus, and Toppenish). The gradient in the lower 8-9 miles of Ahtanum 
Creek is slight to moderate. Channel incision and bank erosion have increased sediment loads 
(YSP 1990) that affect the quality of salmonid spawning habitat. Fine sediment loads are also a 
problem in the upper watershed. Bambrick and Mathews (1990, unpublished report) indicated 
that moderate to high levels of silt (~15-25 percent particle size <.85mm) were found in some 
sample reaches of the upper NF and SF, with the combined average of all samples the highest in 
the SF Ahtanum at 25 percent silt. In 1991 Matthews (unpublished data) collected McNeil gravel 
samples in the MF, SF, Ahtanum Creeks and found that these tributaries ranged between 20-25 
percent silt.  

Cowiche Creek Group 

The headwaters of Cowiche Creek and its tributaries reside within the Wenatchee National 
Forest. The South Fork Cowiche Creek drops from approximately 5,000 feet to just over 3,000 
feet in the course of just over eight miles. The North Fork Cowiche drops through the same 
elevation range in just over four miles. The South Fork exits a canyon near the confluence with 
Reynolds Creek (RM 11.8). Although each of these streams will lose another 1,500 feet in 
elevation before joining the Naches River, the elevation is lost over a much greater distance. The 
confluence of the North and South Fork Cowiche occurs at RM 7.5.  

The moderate gradient of Cowiche Creek and its forks is associated with many pools, riffles, and 
glides. Large woody debris and overhanging/submerged vegetation is abundant in the mainstem 
and South Fork. Beaver dams are common on both the mainstem Cowiche Creek and the South 
Fork Cowiche Creek (YSP 1990). There are enough gravel bars in Cowiche Creek and the South 
Fork for spawners to fully seed the available rearing habitat (YSP 1990, WDFW 1998). Siltation 
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due to riparian overgrazing is moderate, except for the North Fork, where low flows allow fine 
sediment to settle (YSP 1990). Banks are stable except where grazing-induced sloughing has 
occurred from RM 10 to 12 on the South Fork and on the lower three miles of the North Fork 
(WDFW 1998).  

Wenas Creek Group 

The headwaters for Wenas Creek and many of its tributaries are in the Wenatchee National 
Forest. Upstream of the confluence with Yellowjacket Creek, Wenas Creek is a high gradient 
stream. Much of Wenas Creek downstream flows through a broad unconstrained valley. An 
impassible storage reservoir was built at RM 15 in the early 1930’s, blocking migratory fish 
access to the upper drainage. Downstream of the dam, bank sloughing is common and the 
streambed often consists of mud and silt. Salmonids are not known to use Wenas Creek below 
RM 14. Increases in peak flows have increased bed erosion and instability 

Riparian / Floodplain Condition and Function 
Satus Creek Group 

The Yakama Nation assessed the function and condition of riparian zones for over 25 miles of 
streams including portions of upper Satus Creek, South Fork Logy Creek, North Fork Dry Creek, 
Kusshi Creek, Tenie Creek, Lower Dry Creek, and Lower Satus Creek (Satus Creek Watershed 
Restoration Team 2004). Their study design included both streams in both forested areas and 
rangeland. The following excerpt summarizes some of their conclusions: 

“Ten miles of the surveyed reaches were assessed as seriously degraded and not 
functioning properly; approximately eight miles were assessed as impaired but 
functional; approximately seven miles were assessed as being in good condition 
and functioning properly. The general trend in the assessments indicates that 
riparian functioning condition is degraded in the lower watershed, but improves 
with increasing elevation. This is partly due to less disturbance and cumulative 
effects high in the watershed, and partly due to the increasing sensitivity of the 
lower gradient, alluvial stream reaches in the lower watershed. Assessments 
completed to date have supported the identification of restoration priorities.” 

Most floodplains within the Satus basin have remained intact, in that little diking has taken place. 
The biggest impact in terms of confining the floodway has occurred from the construction of 
Highway 97 and the Lakebeds Road in upper Satus Creek. Large portions of the Lakebeds Road 
and associated diking were removed in the late 1990’s.  

Although much of the reservation land along Satus Creek was once managed as open range (YSP 
1990) very little streamside grazing occurs under present management. Cattle damage to riparian 
vegetation has been minimized but cottonwood recruitment in some areas is still poor (T McCoy, 
YN, pers.comm.). Aerial photography shows little black cottonwood recruitment between 1949 
and 1995 (Satus Creek Watershed Restoration Team 2004). One possible explanation is that 
channel incision has altered floodplain disturbance regimes that contribute to germination and 
establishment of seedlings. 

Toppenish Creek Group 

Riparian condition is excellent in upper Toppenish Creek, as well as in NF and SF Toppenish 
Creeks, except for the stretch of several miles just upstream of the WIP diversion (YSP 1990). 
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Riparian conditions for the length of Toppenish Creek from Toppenish Canyon to the confluence 
with Simcoe Creek were evaluated as part of the Toppenish Creek Corridor Inventory (in prep). 
This stream segment was divided into three reaches. For the reach between Olney Dike and the 
3-Way diversion: 

“Cottonwood, alder, and willow dominate near the active channel and along high 
flow channels; stands of sumac, woods rose, and various other shrubs are 
scattered across the floodplain within the canyon; noxious invasive weeds occupy 
large previously-disturbed areas; much of the floodplain of the middle and lower 
parts of this reach has been developed for pasture. There is one house on the 
floodplain within the canyon and two near the mouth of the canyon. Several 
scattered homesites and a facility for training heavy equipment operators on the 
north of the alluvial fan have been affected by recent floods, largely due to 
human-caused alterations to flood behavior. Land uses in this area are grazing and 
hay production.” 

The reach between the 3-way diversion to Pom Pom Road was further divided into three sub-
reaches: 

“This sub-reach (1) is essentially devoid of riparian vegetation. The unstable 
cobble/gravel bars within the active channel are colonized by noxious weeds. The 
dominant floodplain vegetation is typical of a well-drained floodplain terrace – 
basin big sage, bitterbrush, Great Basin wild rye, and occasional scattered 
ponderosa pine and sumac. These species are indicative of the lack of shallow 
groundwater during the growing season.” For sub-reach (2) “[v]egetative patterns 
are similar to those noted for sub-reach 1. Apart from an occasional willow, the 
active floodplain is dominated by knapweed and yellow starthistle. The 
terrace/former floodplain vegetation is a combination of riparian shrub (dogwood, 
rose, and sumac) and upland shrub-steppe communities and (comparable to those 
in sub-reach 1); in the downstream direction there is an increasing component of 
sumac and small scattered stands of stunted cottonwoods and aspen, indicative of 
more favorable soil moisture conditions.” “At the upper extent of sub-reach 3 the 
channel becomes completely isolated from its former floodplain and the banks 
narrow to a degree that there is no room for meandering or point bar development. 
The high vertical banks are composed of fine sediment, indicating that historic 
high flow dynamics were dominated by well-vegetated floodplains. The 
terrace/former floodplain is increasingly dominated by sumac, rose, and dogwood, 
along with scattered stands of aspen and cottonwood. The presence of aspens 
indicates that soil moisture is maintained throughout the growing season in this 
area.” 

Riparian condition for the reach between Pom Pom Road and the confluence with Simcoe Creek 
are described below: 

The former floodplain has mixed vegetative communities, predominantly composed of either 
woody riparian (i.e., cottonwood, aspen, willow, dogwood, rose, currant) or well-drained terrace 
(i.e., basin big sage, Great Basin wild rye, bitterbrush, rabbitbrush). Land use along this reach of 
the creek is limited to a few scattered homesites and grazing. 
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The earliest aerial photographs available (i.e., 1949) show that a number of distinct distributary 
channels have long flowed down the Toppenish Creek alluvial fan. These channels, separated by 
low-relief upland terraces, had relatively low sinuosity and narrow riparian corridors. Below the 
Signal Peak Highway the riparian corridors were densely vegetated with trees and shrubs. In plan 
view, the configuration of Toppenish Creek through this reach is not too different today. The 
greatest change has been the narrowing of the riparian corridor. However, the cross-section of 
the creek has changed substantially through incision; interactions with its former floodplain and 
riparian zone have been lost. 

Riparian conditions in Agency Creek upstream of Ft. Simcoe are good (WDFW 1998, Tom 
McCoy pers.comm., 1st draft comments). The most degraded riparian area on Simcoe Creek is 
from the mouth to Wahtum Creek (RM 14.4)(Yakima Nation Fisheries personnel, as cited in 
YSP 1990). This reach rates as the second worst riparian impact to salmonids in the entirety of 
the Toppenish Creek watershed. Riparian conditions on the forks are good, although there are 
some areas impacted by grazing. Riparian condition in Agency Creek is poor in the lower part 
(WDFW 1998). Riparian conditions in the upper watershed are good to excellent (T McCoy YN 
pers.comm., 1st draft comments).  

Ahtanum Creek Group 

Residential development, logging, recreational vehicles, and roadways, in close proximity to the 
creek and riparian area have resulted in significant impacts to bank stability, riparian vegetation, 
and sedimentation upstream of Tampico, on both the NF and SF. (WDFW 1998). The NF, in the 
vicinity of Tampico Park, has been largely denuded of riparian vegetation due to extensive 
floodplain agricultural development. There is good riparian vegetation on the south side of the 
creek in the lower 8-9 miles while the distribution on the north side is patchy. Much of the 
riparian zone in this reach has been severely impacted by grazing (YSP 1990). Direct trampling 
of bull trout redds by cattle in the stream has also been a problem in upper watershed. 

 However, the recent construction of a 2.8-mile fence has lessened the impact on bull trout (B 
Rogers, YN pers.comm., 1st draft comments). Riparian condition is poor/fair downstream of 
Tampico, and good/excellent in the 10-20 miles of tributaries upstream of Tampico (YSP 1990, 
WDFW 1998). The road infrastructure, housing development, and farming have had a 
tremendous impact on the riparian zone in this area (Tom McCoy, pers.comm. 1st draft). 
Excessive off-road vehicle use both within the riparian corridor and upslope is a problem in 
some areas on the NF (WDFW 1998). The selective removal of large diameter trees reduces 
habitat complexity and quality in the Ahtanum watershed, lowering large woody debris 
recruitment rates, and instream cover. The Middle Fork and lower North Fork Ahtanum have a 
low abundance of large woody debris (Dominguez, 1997).  

Cowiche Creek Group 

The riparian community of the lower 3-4 miles of Cowiche Creek consists of willows, alder, and 
aspen, and is dense along most reaches, even in areas of residential development or cropland 
(YSP 1990, WDFW 1998) in the Cowiche canyon. The same is true of the middle portion of the 
creek and direct impacts due to agricultural development are minimal. In the upper portion of the 
watershed on WDFW and private timberlands the riparian condition is good to excellent in most 
places, with exceptions being located at road crossings or areas where the road is directly 
adjacent to the creek. 
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Wenas Creek Group 

Little is known about riparian function and condition in the upper watershed. Below RM 9 the 
creek flows through areas heavily used for grazing, and riparian vegetation is virtually 
nonexistent. 

Water Quantity 
Satus Creek Group 

Annual runoff in the Satus Creek watershed is largely dependant on winter precipitation and may 
vary from year to year by an order of magnitude. (Satus Creek Watershed Restoration Team 
2004). Maximum and minimum flows for a given year may vary by two orders of magnitude as 
is typical of semi-arid watersheds. Abundant snowpack, wet meadows, and porous geology 
combine to store water in the headwaters of Satus Creek, North and South Fork Logy Creek, and 
the South Fork Dry Creek. The stored water is released gradually beginning in the spring and is 
responsible for much of the summer base flow in lower parts of the basin.  

Mule Dry, Dry, Kusshi, and Wilson Charley creeks normally become intermittent in their lower 
downstream reaches beginning in late-May, while Logy Creek maintains permanent year-round 
stream flow (YSP 1990). The permanent annual flow in Logy Creek is explained by the large 
portion (63 percent) of the entire watershed that lies above the Simcoe Mountains Basalt region / 
layer. This layer is relatively permeable and over half (52 percent) of the Logy Creek area 
coincides with the western upland region, which receives the greatest annual precipitation. This 
allows for large quantities of water to be stored, which is gradually released into the stream as 
surface or sub-surface flow (Mundorff et. al., 1977). In contrast, only 25 percent of the entire 
Dry Creek sub-watershed, and none of the Kusshi and Mule Dry Creek areas are located inside 
the Simcoe Mountains Basalt region. Kusshi and Mule Dry creeks receive much less annual 
precipitation than either Dry or Logy Creek. In the intermittent reaches, surface flows naturally 
disappear as stream discharge decreases during the late summer months and become subsurface 
flows. Increased sediment deposition (whether natural or anthropogenic) in these alluvial, low 
gradient reaches may accelerate the date of transition to subsurface flow. Instream flows in Satus 
Creek are fair to good, except for low summer flows, particularly from RM 24-30 (YSP 1990, 
WDFW 1998).  

Generally speaking, fish access for both adult and juvenile steelhead passage is good. Severe, 
natural low flows in lower Mule Dry, Dry and Kusshi creeks occur in the late spring and summer 
and impact upstream movement of spawners, the downstream movement of parr as well as the 
survivial rates for post-emergent fry. 

Toppenish Creek Group 

Flows in Toppenish Creek are heavily influenced by the operation of the Toppenish Lateral 
Canal. The following language was taken from the Toppenish Creek Stream Corridor Plan 
(Yakama Nation, in prep).  

The Toppenish Lateral Canal (TLC), the first diversion of Toppenish Creek, is located near the 
mouth of the Toppenish Canyon about 1 mile below the head of the Olney dike. This 19th 
century canal, which can handle up to 70 cfs, historically has taken the entire creek flow from 
mid-June to mid-October. Water is diverted into the canal by means of a diversion dam and 
headworks. Since 2000, however, WIP has attempted to maintain 10 cfs in the creek below the 
diversion during this period. 
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In 1986 a juvenile fish screen bypass system was installed to prevent entrainment of downstream 
migrants into the canal. Due to relatively reliable flow, the canal may maintain a 
steelhead/rainbow trout population and can be colonized from Agency and Simcoe creeks at its 
downstream end. 

In 1998, roughly 7 miles of Toppenish Creek below the TLC was dewatered. Changes in the 
operation of this diversion which were instituted in 2000 resulted in noticeable improvements. 
For example, during 2001, which was widely viewed as a drought year, surface flow was 
continuous between the TLC and the 3-way diversion (Yakama Nation, in prep).  

Flow in Agency Creek is perennial in the upper reach (R. Evenson, YN, pers.comm., 2001) but 
goes subsurface in the downstream reach as it crosses over a large alluvial fan (Tom McCoy, 
pers.comm., 1st draft comments). Instream flows in Agency Creek are rated as fair (WDFW 
1998). Flows in Wahtum Creek are perennial in their upper reaches (R. Evenson, YN, 
pers.comm., 2001).  

The North Fork Simcoe Creek provides the majority of flow in the Simcoe Creek basin. Private 
diversions on the North Fork take a majority of the flow of the fork. Efforts are underway to 
control the amount of flow the irrigators are to receive. For example, a headgate was recently 
installed on one of the private diversions. In 2003, the Narrows in 2003 was shut down in July 
due to low flows, therefore leaving the majority of the flow in the stream. Despite this fact 
Simcoe Creek still went dry for approximately 3/4 of a mile. The Yakama Nation has 
implemented a 2cfs minimum instream flow for the North Fork of Simcoe Creek in attempt to 
provide flows in Simcoe Creek (S. Adams, YN pers.comm., 1st draft comments).  

The Hoptowit diversion on the North Fork Simcoe Creek is unscreened, resulting in entrainment 
of virtually all outmigrating smolts (YSP 1990, WDFW 1998). The south fork ditch (Simcoe RM 
0.1), the Smartlowit Ditch (Simcoe RM 16.9), and the Hubbard ditch (about 100 yards upstream 
of the Smartlowit diversion) all are unscreened diversions and are presumed to entrain smolts. 
Efforts are underway to screen these diversions. Weir traps were placed on Hoptowit and 
Smartlowit and efforts to rescue outmigrating smolts have been successful. Funding has been 
acquired that will provide for the placement of a screen at the Hoptowit diversion by February of 
2004 at which time diversions at Hubbard Ditch will be discontinued. The Yakama Nation 
Fisheries Program continues to look for funding to screen private ditches (S.Adams, YN 
pers.comm., 1st draft comments).  

Ahtanum Creek Group 

Numerous surface water diversions are present on the lower reach of Ahtanum Creek (Figure 2-
79) including one operated by the Wapato Irrigation Project at RM 19.6 and another at RM 9.8. 
These diversions operate during the irrigation season that generally lasts from July 10th to mid-
October.  

The Upper Wapato Irrigation Project formerly diverted all or most of the stream flow during the 
irrigation season resulting in the loss of surface flow downstream for 7-8 miles (to approximately 
RM 12). The lower Wapato Irrigation Project diverted the remaining flow. The operation of 
these diversions presented total passage barriers for adult salmonids and precluded access to high 
quality spawning habitat upstream (WDFW 1998, YSP 1990). 10cfs minimum instream flow has 
been in effect in this portion of the river since 2001and has been enforced vigilantly since 2002 
(T. McCoy, YN pers.comm., 1st draft comments). At RM 12, groundwater and irrigation returns 
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contribute to stream recharge. Instream flows upstream of Tampico and in the NF are rated as 
good (WDFW 1998). 

Numerous unscreened diversions and pumps remain in place on Ahtanum Creek (YSP, 1990). 
On the NF, the John Cox diversion (~13 cfs) at RM 3 was screened in 1999, and the Shaw-Knox 
ditch (~2 cfs) at RM 2 is unscreened. There is at least one unscreened diversion (~2 cfs) on SF 
Ahtanum at RM 3 (YSP 1990). These unsreened diversions are currently in the process of being 
screened. 

Cowiche Creek Group 

Adult access and juvenile passage is the primary limiting factor in Cowiche Creek. An Alaska 
steep pass fishway was installed at the Yakima City Canal at the mouth of Cowiche Creek and 
probably provides adequate passage for adults. A wooden plank diversion dam just below the 
confluence of the North Fork and South Fork (RM 7.5) may be passable at high flows, but three 
other concrete dams on the South Fork at RM 1.3, 3.9, and 4.4 are thought to be impassible at all 
flows. The Yakima City Canal is screened, but the other four diversions are not (WFDW 1998). 
The impact of these diversions on instream flow is not well documented. All of the South Fork 
blockages are currently being addressed through the Yakima Tributary Access and Habitat 
Program. 

Wenas Creek Group 

A control structure at RM 12.0 diverts the stream into two channels, the “North” and “South” 
channels, to facilitate irrigation withdrawals. These channels reconnect six miles downstream. 
Summertime irrigation withdrawals from the creek and the channels remove all water between 
RM 9 and RM 14. Flows below RM 9 are intermittent, and only minimal where present. Recent 
improvements in flow in lower Wenas Creek have been the result of conclusion of the water 
right adjudication and enforcement actions associated with the adjudication, but instream flow is 
still well below pre 1850 levels in lower Wenas. Substantial irrigation with well water in the 
lower valley likely contributes to low flows in the creek. These low-flow conditions persist into 
the winter as Wenas Reservoir is refilled. 

Water Quality 
Satus Creek Group 

Water quality throughout the Satus basin is generally considered to be good. The only exception 
might be lower Satus (below Plank Road) where the creek begins to flow through agricultural 
lands. Most of the watershed is undeveloped and is not exposed to agricultural related chemicals. 
For the reach of Satus Creek downstream of Wilson-Charley Canyon, water temperatures in the 
late spring and summer, are often sublethal (approximately 26oC)(YSP 1990, Satus Creek 
Watershed Restoration Team 2004). What little surface flow that remains in Mule Dry is of 
optimal temperature (15-20oC) in the shaded reaches due to the cooling effect of the subsurface 
flow. Similarly, Logy Creek has optimal temperatures in the summer, as well as, good surface 
flow. This is due to the large groundwater influence in its headwaters from water stored in the 
fractured basalt layer. Kusshi Creek has reasonably good water temperatures for steelhead 
throughout its course where surface flow persists. Satus Creek upstream to Logy Creek has 
reasonably good water temperatures, which may occasionally become sublethal in the middle 
reaches during the summer. Dissolved Oxygen tends to approach saturation levels in Satus Creek 
(Fretwell 1979 as reported in Satus Creek Watershed Restoration Team 200X). 
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It is interesting to note that the proportion of age-1 steelhead trout smolts in the Satus stock was 
significantly greater than observed in the other stocks (2-F9). The vast majority of steelhead trout 
in the Naches, Toppenish, and Upper Yakima stocks smolt at age two. One hypothesis for this 
result is that juveniles grow faster in Satus Creek due to warmer temperatures and consequently 
reach smolt status faster than other stocks. 

Toppenish Creek Group 

Water quality in upper Toppenish, the forks of Simcoe Creek, and Agency Creek is rated as good 
(WDFW 1998). Water quality in Simcoe Creek is fair, the main problem being excessive water 
temperature (WDFW 1998). Water quality in Agency Creek is good (WDFW 1998). 

Ahtanum Creek Group 

Water quality is fair downstream of Tampico, and good upstream (including the NF) (WDFW 
1998). Water quality is good in the 10-20 miles of tributary stream upstream of Tampico (YSP 
1990). Little is known about water quality in the lower reaches of Ahtanum Creek. Presumably 
water quality is degraded somewhat despite efforts to maintain minimum instream flows in the 
channel. Potential impacts include increased temperature, turbidity, and possibly chemical 
constituents related to agricultural runnoff. 

Cowiche Creek Group 

Cowiche Creek is on the CWA Section 303(d) impaired water quality list for fecal coliform, 
instream flow, and temperature. The North Fork is listed for fecal coliform and temperature; the 
South Fork is listed for fecal coliform and temperature; and the South Fork tributary of Reynolds 
Creek is also on the 303(d) list for water temperature.  

Wenas Creek Group 

Lack of shading and low flows combine to generate summertime water temperatures in excess of 
80 oF. 
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Protection Key Findings for Low Elevation Tributaries Assessment Unit: 

• These watersheds are extremely diverse for their size; and have vegetative types that 
include alkali flats, strub steppe, grassland, dry forest, mixed forest, high elevation forest. 
Steelhead populations in this AU would likely have high levels of genetic, life history 
and spatial diversity as well. 

• The upper portions of Dry, Logy and Kusshi creeks are generally in good to excellent 
conditions. 

 
• Channel conditions upstream of the mouth of Toppenish Canyon are thought to be very 

good (Yakama Nation, in preparation). 
• Abundant high quality spawning gravel can be found throughout the uppermost portion 

of Toppenish Creek, as well as NF and SF Toppenish creeks. 
• The moderate gradient of Cowiche Creek and its forks is associated with many pools, 

riffles, and glides. Large woody debris and overhanging/submerged vegetation is 
abundant in the mainstem and South Fork. Beaver dams are common on both the 
mainstem Cowiche Creek and the South Fork Cowiche Creek (YSP 1990). There are 
enough gravel bars in Cowiche Creek and the South Fork for spawners to fully seed the 
available rearing habitat (YSP 1990, WDFW 1998). 

 
• Most floodplains within the Satus basin have remained intact, in that little diking has 

taken place.  
• Riparian condition is excellent in upper Toppenish Creek, as well as in NF and SF 

Toppenish Creeks, except for the stretch of several miles just upstream of the WIP 
diversion 

• In the upper portion of the watershed on WDFW and private timberlands the riparian 
condition is good to excellent in most places, with exceptions being located at road 
crossings or areas where the road is directly adjacent to the creek. 

 

Restoration Key Findings for Low Elevation Tributaries Assessment Unit: 

• Lack of habitat diversity (pools with cover)/lack of large woody debris  
• Forestry activities have increased fine and coarse sediment load, and peak flows in Satus, 

Toppenish and Ahtanum Creeks. 
• Diversion dams block access to habitat. 
• Wenas Dam has eliminated habitat access to upper Wenas Creek, and dewatered lower 

Wenas Creek. 
• Inadequate screening diverts and kills fish in many diversions. 
• Low Flow reduces/eliminates habitat availability/quality/diversity  
• In Satus Creek heavy equipment was widely utilized to straighten stream channels, 

remove vegetation, and create dams for irrigation. In the unconfined reaches of Satus 
Creek the total width of the stream and the area of stream bars his increased dramatically 
since 1949.  

• Channel incision has occurred in many of the wet meadow systems (e.g., Starvation Flats, 
Seattle Springs, Indian Springs, Camas Patch, and Renschler’s Meadow) as well as in 
salmonid bearing reaches of Satus Creek (Satus Creek Watershed Restoration Team 
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2004). These channel changes are thought to be associated with the loss of channel 
roughness elements such as beaver dams, large woody debris, riparian vegetation 
stabilizes stream banks.  

• On Ahtanum Creek, Residential development, logging, recreational vehicles, and 
roadways, in close proximity to the creek and riparian area have resulted in significant 
impacts to bank stability, riparian vegetation, and sedimentation upstream of Tampico, on 
both the NF and SF. (WDFW 1998). The NF, in the vicinity of Tampico Park, has been 
largely denuded of riparian vegetation due to extensive floodplain agricultural 
development. There is good riparian vegetation on the south side of the creek in the lower 
8-9 miles while the distribution on the north side is patchy. Much of the riparian zone in 
this reach has been severely impacted by grazing (YSP 1990). Direct trampling of bull 
trout redds by cattle in the stream has also been a problem in upper watershed. 

• Current effects of the road on Satus Creek are most noticeable between Wilson-Charley 
Creek and the County Line bridge, where the stream has been deprived of a substantial 
part of its floodplain. This stream reach has the potential to provide high quality 
spawning and rearing habitat, but the constricting influence of the highway maintains the 
creek in a degraded condition. 

• On the Toppenish Creek fan, a severely confined, incised, and degraded sub-reach from 
the head of the Olney dike, extending approximately 1.2 miles downstream,.. Toppenish 
Creek between Pom Pom Road and the confluence of Simcoe Creek occupies the lower 
half of the alluvial fan. The channel throughout this reaches varies from moderately to 
severely incised (i.e., incised banks from 6 to 15 feet in height). 

• The most degraded riparian area on Simcoe Creek is from the mouth to Wahtum Creek 
(RM 14.4)(Yakima Nation Fisheries personnel, as cited in YSP 1990). This reach rates as 
the second worst riparian impact to salmonids in the entirety of the Toppenish Creek 
watershed. 

• Riparian condition is poor/fair downstream of Tampico, and good/excellent in the 10-20 
miles of tributaries upstream of Tampico (YSP 1990, WDFW 1998). The road 
infrastructure, housing development, and farming have had a tremendous impact on the 
riparian zone in this area. 

• On Wenas Creek, below RM 9 the creek flows through areas heavily used for grazing, 
and riparian vegetation is virtually nonexistent. 

 

Key Uncertainties for Low Elevation Tributaries Assessment Unit: 
 

• Along Satus Creek Aerial photography shows little black cottonwood recruitment 
between 1949 and 1995 (Satus Creek Watershed Restoration Team 2004). One possible 
explanation is that channel incision has altered floodplain disturbance regimes that 
contribute to germination and establishment of seedlings. 

• Little is known about water quality in the lower reaches of Ahtanum Creek. Presumably 
water quality is degraded somewhat despite efforts to maintain minimum instream flows 
in the channel. Potential impacts include increased temperature, turbidity, and possibly 
chemical constituents related to agricultural runnoff. 

• Existing and anticipated future levels of abundance and straying indicate that natural 
colonization of suitable habitats (after removal of obstructions to passage) would be very 
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slow or non-existent in this Assessment Unit. Supplementation into newly re-opened 
habitats could accelerate/greatly improve the success rate of population reestablishment.  

• In 1995, the Yakama Nation began stocking hatchery coho salmon in the Ahtanum Creek 
system in an effort to reestablish self sustaining coho populations (YN 2003). Coho 
juveniles are known to be more aggressive than other anadromous or resident species, 
and there is the potential of competing with or preying on bull trout fry. 
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6.5.4 Mid Elevation Yakima Assessment Unit 
Overview 

The Mid Elevation Yakima Assessment Unit (Figure 2-84) encompasses approximately 1,344 
square miles and includes streams in both the eastern and western portion of the Yakima 
Subbasin. Elevation within the Assessment Unit ranges between 1,000 ft to 6,800 ft msl. The 
Assessment Unit receives approximately 41-49 inches of precipitation a year. According to the 
2000 United States Census, approximately 41,420 people live in the unit. Predominant land uses 
in the Assessment Unit include agriculture and other rural uses (Figure 2-83). 
 

Figure 2-83. Comparison of land uses in mid elevation Yakima Assessment Unit 
 

Because of the size of the Assessment Unit and the number of streams under consideration it is 
convenient to divide the streams of the Assessment Unit into the following groups that are 
similar in geographic location and physiographic and hydrologic characteristics 1) The 
Manastash group which includes Manastash Creek, Taneum Creek, Big Creek, Tucker Creek, 
Cabin Creek, and Little Creek; 2) the Swauk Creek group which includes Swauk, Williams, Iron 
and Blue Creeks; 3) the Wilson Creek Group including Wilson, Cherry, Badger, Naneum, 
Reecer, Currier, Dry Creeks and Coleman creeks; 4) Umtanum  and Lmmuma Creeks in the 
Yakima Canyon; and 5) the mainstem Yakima River (Table 2-26). 

Easton and Roza Damsare major irrigation diversion dams within this Assessment Unit but 
Keechelus (157,800 acre feet), Kachess (239,000 acre feet), and Cle Elum (436,900 acre feet) 
dams form the boundary between the Mid Elevation and High Elevation Yakima Assessment 
Units. Stream segments downstream of these dams are included within the Assessment Unit and 
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are heavily influenced by operation of these facilities. These reservoirs are operated by the 
Bureau of Reclamation whose primary purpose is to provide irrigation flows for agriculture. The 
majority of water released from these facilities is transported to the lower basin during periods of 
the summer and early fall when the river would otherwise be approaching base flow (Yakima 
NPPC 2001). In September the summer flow regime is dramatically reduced over the span of ten 
days. These relatively rapid or sudden flow changes negatively affect the entire suite of 
ecosystem functions in the Upper Yakima Mainstem, including primary and secondary 
productivity of the food web. There are many smaller diversion dams in the Assessment Unit a 
number of which present full or partial passage barriers to anadromous fish (Figure 2-84). There 
are undoubtedly additional barriers that exist in this Assessment Unit which do not appear on this 
map. The Yakima Tributary and Habitat Program (YTAHP) is currently performing an update of 
habitat and passage conditions in this area. Four of six diversion dams on Manastash Creek are 
full or partial barriers, and impassible check dams exist on Wilson Creek and Tucker Creek. 
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Figure 2-84. Barriers to fish passage in the Mid Elevation Yakima Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

Spring chinook salmon, fall chinook salmon, steelhead/rainbow trout, pacific lamprey and bull 
trout are known to occur within the Assessment Unit. The distribution and abundance of these 
species has been heavily influenced by the placement and operation of numerous small but 
impassible diversion dams and habitat degradation. The range of both resident and anadromous 
fish has been reduced in many of the upper watersheds due to numerous blocking culverts 
associated with Forest roads. Roza Dam, which is the furthest downstream point within the Mid 
Elevation Yakima Assessment on the mainstem Yakima River, was a passage barrier for 
steelhead trout for roughly 18 years. The current and historical distribution of these species is 
illustrated in the focal species discussion prior to the fish habitat conditions portion of the fish 
assessment. 

There are several streams in this Assessment Unit, Manastash, Wilson/Naneum, Taneum Creeks 
and others, that currently have areas of suitable habitat which are unoccupied or have extremetly 
low populations levels of anadromous fish, including spring chinook, steelhead and coho. These 
areas are currently or have been in the recent past blocked to access by low flow or diversion 
dams, but these problems have been or soon will be rectified. Existing and anticipated future 
levels of abundance and straying indicate that natural colonization of suitable habitats (after 
removal of obstructions to passage) would be very slow or non-existent in this Assessment Unit. 
Supplementation into newly re-opened habitats (through the use of hatchery broodstock, adult 
collection and involuntary spawning or other means) could accelerate/greatly improve the 
success rate of population reestablishment.  

Spring Chinook Salmon 

Spring chinook in the Mid Elevation Assessment Unit still occupy much of their historical range, 
although they are certainly less abundant. Notable exceptions include lengthy segments of 
Swauk and Manastash Creek.  

The mainstem Yakima River between the Teanaway River and Keechelus Dam is the premier 
spring chinook spawning and rearing area in the Assessment Unit. Roughly 50 percent of all 
spawning spring chinook in the entire basin utilize this reach. Over 75 percent of the upper 
Yakima stock rely on this reach. In recent years spring chinook have occasionally been observed 
spawning in the lowermost section of Manastash Creek (Fast et al. 1991). Spring chinook 
juveniles have been observed rearing near all of the Manastash group tributaries. Rearing spring 
chinook juveniles have been observed in large numbers in the lower 2-4 miles of Wilson, Cherry, 
Badger, Naneum and Coleman Creeks (Easterbrooks, Watson 1990). 

As noted in the Focal Species Assessment for spring chinook, the Cle Elum Supplementation and 
Research Facility is located in this reach (for more information on this project see the Inventory 
section), and the Clark Flats and Easton acclimation sites are located in this Assessment Unit as 
well. Release of hatchery origin spring chinook have increase the number of returning spawners 
to this Assessment Unit. The long term prospect of continued high abundance if the hatchery 
supplementation were to cease is unknown. 
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Fall Chinook Salmon 

Very few fall chinook currently utilize the reach of the mainstem Yakima River from Lmmuma 
Creek to Roza Dam. 

Steelhead / Rainbow Trout 

Although the historic distribution of steelhead trout in the Mid Elevation Yakima Assessment 
Unit is poorly known, steelhead likely utilized many of the same tributaries utilized by spring 
chinook (NPPC 2001) and also used habitats at higher elevations. The EDT model hypothesizes 
that this Assessement Unit produced the largest number of steelhead in the subbasin. The current 
steelhead abundance is extremely low, and the population is dominated by resident rainbow 
trout. As discussed above in the Focal Species assessment for steelhead, this loss of anadromy 
could be due to several causes including loss of access to habitat, changes in flow, changes in 
temperature, stocking etc. Steelhead that return to the upper Yakima basin have very limited 
spawning habitat. For example, Wilson/Naneum, Taneum, Manastash, Big, Little, Swauk, 
Tucker, Reecer, Cook, Caribou—virtually all of the Kittitas valley tribs—have some sort of flow 
or structurally induced blockages that severely impair adult passage. Steelhead that don’t make it 
into the Teanaway or Kittitas valley tribs are left with significantly simplified, physically and 
hydrologically imbalanced mainstem reaches of the Yakima and Cle Elum Rivers. There are only 
a few areas where these fish can spawn in mainstem reaches, but in these locations, as soon as 
fry swim up out of the redds (July and August), the USBR begins or has begun irrigation 
deliveries. These inordinately high flows likely sweep many small-bodied fry off the redds, 
simplified habitats devoid of lateral complexity and/or off-channel refugia offer little protection 
from high velocity main channels, and moving downstream during the summer in the Yakima 
Basin means certain death for most salmonids. Fish that spawn in the tribs find poor emigration 
conditions as smolts, are dewatered, or subjected to lethal water quality conditions, especially 
those tribs that are connected to the irrigation system in the Kittitas Valley  

Restoration of anadromous forms of steelhead to this portion of the basin is a major objective of 
NOAA Fisheries restoration objectives for steelhead in the subbasin. Steelhead trout heavily 
utilize the mainstem Yakima River between the Teanaway River and Keechelus Dam. Steelhead 
spawners have occasionally been observed in various Wilson Creek tributaries (Fred Meyer 
FEIS, City of Ellensburg, January 1999;WDFW 1998), and wild rainbow and brook trout are 
found in large numbers in the forested upper reaches of Naneum, Wilson and Coleman Creeks 
(Geoff McMichaels, pers.comm., 1998). In recent years, steelhead have occasionally been 
observed spawning in Taneum and Big Creek (Fast et al. 1991). O. mykiss juveniles rear in some 
numbers near the mouths of all of the Manastash Group tributaries provided these areas have not 
been dewatered by irrigation diversions. Rainbow trout are also found in large numbers in both 
the Yakima canyon and upper flats areas, and support an economically and recreationally 
significant trout fishery in those areas. Steelhead and rainbow trout juveniles rear in large 
numbers in the lower 2-4 miles of Wilson, Cherry, Badger, Naneum and Coleman Creeks 
(Easterbrooks 1990).  

Sockeye / Kokanee Salmon  

Sockeye/kokanee are not present in this Assessment Unit. Historically this Assessment Unit was 
used as a migration corridor.  The potential does exist that Sockeye used areas below the glacial 
lakes for spawning and rearing. 
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Bull Trout 

Bull trout have been known to occur throughout the Mid Elevation Yakima Assessment Unit. A 
total of three fluvial bull trout redds were observed in the Keechelus to Easton reach of the 
Yakima mainstem in 2000 and 2001 (WDFW 2003). The staus of fluvial bull trout in this 
Assessment Unit is uncertain. Bull trout could be at high risk of extinction since only a few redds 
and individuals have been observed in the recent past. The possibility exists that the few fish that 
inhabit the mainstem Yakima are adfluvial fish that have passed through the high head dams 
from upstream populations and are currently stranded below these impassable dams (WDFW 
2003). 

Pacific Lamprey 

Pacific lamprey utilization of the Mid Elevation Yakima Assessment Unit has been documented 
by Wydoski and Whitney (2003). 

Other Fish Species and Interactions 

There are naturally reproducing populations of brook trout throughout the Mid Elevation Yakima 
Assessment Unit (WDFW 1998). Notable brook trout concentrations exist in the Cle Elum 
drainage, the upper Yakima River between Easton and Keechelus lakes, and small tributary 
streams of the upper Yakima River. Probable impacts to 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). 

The EDT model hypothesizes that there are competitive interactions between hatchery fish 
released in this Assessment Unit (spring chinook and coho) that negatively impact the 
productivity of natural origin fish in this Assessment Unit. The EDT model also hypothesizes 
that due to flow management and loss of nutrients, the food net and food productive capacity of 
this reach would be severely reduced, further reducing capacity and productivity of salmonid fry 
of all species that rear or reside in the mainstem in this Assessment Unit. 

 
Table 2-28. Mid Elevation Yakima Assessment Unit stream groups 
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Stream Group Major Streams or Tributaries included in Group 
Manashtash Creek Manashtash Creek 

Taneum Creek 
Big Creek 
Cabin Creek 

Swauk Creek Swauk Creek 
Williams Creek 
Iron Creek 
Blue Creek 

Wilson Creek Wilson Creek 
Cherry Creek (including Parke, Cooke and 
Caribou) 
Badger Creek 
Naneum Creek 
Coleman Creek 
Reecer Creek  
Currier Creek 
Dry Creek 
 

Umtanum Creek Umtanum Creek 
Lmmuma Creek 

Mainstem Yakima River Naches River to Wenas Creek 
Wenas Creek to Wilson Creek 
Wilson Creek to Taneum Creek 
Taneum Creek to the Teanaway River 
Teanaway River to Keechelus Dam 

 

Stream Channel Condition and Function 
Manastash Creek Group.  

The creeks in the Manastash Group have similar longitudinal profiles. In the headwaters they 
flow through a low-gradient, generally unconfined braided channels (e.g., South Fork 
Manastash), followed by a steeper canyon section with varying degrees of confinement and 
finally through 2-6 miles of low gradient valley bottom before entering the Yakima River. In the 
uppermost reaches clean cobble/gravel substrates are abundant and often form large gravel bars. 
In the steeper canyon reaches boulder/cobble matrices are common and gravel distribution is 
patchy. Cobble/gravel substrates are common in the valley bottom.  

Habitat complexity is not ideal in the lower reaches of any of these streams, which are now 
almost exclusively single channels although there is limited evidence that suggests they may 
have once been anastomosing in the valley bottom sections of both Taneum and Manastash 
Creeks. Woody debris in these reaches is virtually absent. Large woody debris is abundant in the 
upper reaches of the South Fork of Manastash Creek (above ~RM 10 Buck Meadows), in the 
North Fork and South Fork of Taneum Creek (above RM 12.7), in the Fishhook Flats area of the 
North Fork of Taneum Creek (RM 3 NF Taneum), and above Big Creek Dam (RM 2.1) on Big 
Creek and contributes to habitat quality and complexity. Cabin Creek is a notable exception and 
its recent history of intensive timber harvest and increased peak flows precludes large woody 
debris. 

Fishways and screens were installed on all Taneum Creek diversions by 1990 (Figure 2-84). Big 
Creek has two diversions, a small (2-3 cfs) berm diversion at RM 0.7, and a larger (10-15 cfs, 5-
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foot head) impassable diversion dam at RM 2.1. The lower diversion dam is easily passable to 
adults, but the upper dam has no fishway and an unscreened ditch (YSP 1990), these passage 
problems are currently being corrected and should be completed in the summer of 2004. Big 
Creek is also heavily channelized downstream of RM 3.0, with associated channel instability and 
bedload deposition in the lowermost 0.25 mile (WDFW 1998). A series of cascades and 
waterfalls between RM 3.1 and 3.8 on Cabin Creek preclude access and therefore successful 
spawning by any anadromous or migratory species originating lower in the basin.  

The Swauk Group  

Swauk Creek and its tributaries support spring chinook (only juveniles present), steelhead 
(vestigial run), and bull trout (captured 200m upstream of mouth in 1993), as well as other 
resident salmonids and non-salmonids (WDFW 1998). Substantial recreational and commercial 
gold prospecting occurs on the main Swauk tributary, Williams Creek. A long history of suction 
dredging for gold has likely increased the presence of fines (embeddedness) in the substrate and 
decreased the likelihood of successful incubation and emergence of salmonid eggs (WDFW 
1998). In addition, toxic chemicals such as arsenic are present from the historic gold mining and 
processing in the watershed, the effect of these chemicals on fish life, and mechanisms to remove 
them are both uncertain, but the presence of these chemicals limits restoration options due to 
concerns with disturbance of the bed and redistribution of these chemicals downstream. In the 
lower 2-3 miles of the river, a steep gradient arid canyon, the dominant substrate is comprised of 
mainly boulders (YSP 1990, WDFW 1998). The substrate upstream of RM 3 consists mostly of 
coarse rubble, with a patchy distribution of spawning gravel suitable for steelhead (YSP 1990). 
The streambed appears stable throughout (YSP 1990). Like other south facing tributaries, 
increases in peak flows have increased bed scour and channel instability in Swauk Creek. 

The Wilson Creek Group 

Many of the tributaries are used as irrigation delivery systems and have been re-routed, 
channelized and diked for that purpose. In such reaches the streams are straight, high velocity 
chutes with few pools, no large woody debris and minimal riparian vegetation. Most have dozens 
of unscreened diversions and impassible check dams, and all pass through siphons underneath 
three large irrigation ditches – the Kittitas Reclamation District Canal, the Cascade Irrigation 
District Canal, and Town Ditch Canal– which in many cases represent passage barriers. There is 
a large effort currently underway to rectify many of these passage problems and separate the 
irrigation system from the natural drainage network. Large improvements to the current 
conditions for passage, screening and habitat can be expected to occur in the next several years. 
Impassible irrigation check dams block access to all but the lower 2.4 miles of the drainage. In 
some cases, stream water is commingled with these large ditches, allowing fish to be entrained. 
Wilson Creek is heavily modified as it passes through the heart of Ellensburg, often in 
underground culverts, which may also represent obstacles to passage. Urban stormwater runoff is 
discharged directly into Wilson Creek and its tributaries. Consequently, fine sediment levels are 
high in the drainage below Ellensburg. Gravel quality and size distribution is good for salmonid 
spawning outside of the valley floor, but in the lower reaches irrigation priming and early season 
operations have increased fine sediment loads to the channels. Like other south facing tributaries, 
hydrologically immature stands of timber, especially on south facing slopes in the rain on snow 
zone, in combination with H road densities, lead to increases in peak resulting in  increased bed 
scour and channel instability in the Wilson Creek Group. 
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Umtanum Creek 

Anadromous and migratory fish species do not currently have access to Umtanum Creek 
upstream of RM 4.8, where a large gabion structure intended to protect a pipeline crossing is a 
total barrier to fish passage at all but flood flows. This obstruction is a barrier to roughly 3.2 
miles of relatively good fish habitat. At RM 8.0 impassible waterfall is the effective upper limit 
to anadromy. 

Lmmuma Creek 

Lmmuma Creek has perennial surface flow and likely provides rearing habitat for spring 
chinook, steelhead, and possibly coho in the lower reaches, and may provide spawning habitat 
for steelhead during the spring snowmelt runoff. Resident salmonids are known to occur to 
upstream of I-82. 

Mainstem Yakima 

The mainstem Yakima River is roughly 100 miles in length in this Assessment Unit and, 
excluding the reservoirs, comprises roughly 20 percent of the wetted area of the drainage. This 
section of river also currently supports over 60 percent of the basin-wide spring chinook 
production. Natural origin coho have been extirpated from the area and steelhead are all but 
extirpated.  

The Yakima River from Wenas Creek (RM ~15) to Wilson Creek (Yakima Canyon) is a 25-mile 
reach that is bordered almost continuously, on the right bank by a railroad embankment and the 
left by a highway. Except for a pool upstream of Roza Dam, this reach consists primarily of fast, 
moderately deep runs. There are a limited number of pools – usually eddies on the inside of 
sharp bends. This is a transport reach for large woody debris, which is almost entirely absent. 
Except for several stable islands some hundreds of yards long, a half-mile natural side channel 
and a 1,300-ft man-made “rearing alcove” built on the right bank just below the confluence of 
Roza Creek, there is no off-channel habitat in the canyon. The dominant substrate is primarily 
cobble and large gravel, is moderately embedded, and contains a considerable proportion of 
fines.  

During average to water short years target flows below Roza Dam are regulated to maintain 400 
cfs when the RID is receiving water, and the Roza Power Plant is generating electricity. April to 
May streamflow above Roza Dam is on the order of 2,000 cfs, so emigrating Upper Yakima 
River steelhead must transition from a flowing river through a reservoir pool, and then below the 
dam into the mainstem river flowing at a level well below unregulated conditions, and well 
below streamflows they experienced in the upper 86 miles of the River between Roza Dam and 
the base of Keechelus Dam. Additionally, to pass through or around Roza Dam, kelts and smolts 
must find the fish bypass system or sound to approximately 12 to 14 feet below the surface of the 
Roza pool to an opening that is 100 feet wide and less than 6 inches tall (when the subordination 
target below Roza Dam is 400 cfs, upstream flows are 1,800 to 2,000 cfs, and the Roza Power 
Plant is operating). The effects on downstream passage of this large flow differential, as well as 
the geometry and attraction of bypass systems and the dam opening on emigrating steelhead 
smolts and kelts are largely unknown. However, it is very likely that many steelhead kelts and 
smolts are confounded by the situation at Roza Dam, leading to smolt residualization, passage 
delays, and probable kelt mortality because of their weakened physical state and physiological 
drive to return to the ocean. Furthermore, if steelhead kelts and smolts are delayed at Roza Dam 
for weeks during the downstream emigration period (April to July), and this passage delay 
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results in later arrival timing and passage through the Lower Yakima River (June to July), lethal 
water quality conditions and nonnative piscivorous predation likely lead to high mortality rates 
that remove a number of kelts and smolts from the effective population of the Yakima Basin. 

Two different channel types can be observed in the Yakima River between Wilson Creek and 
Taneum Creek. Below the confluence with the Manastash most of the river still has multiple 
channels as well as a modest amount of large woody debris, some of which is provided by the 
remnants of the original cottonwood galleries. Above Manastash the channel is a single narrow 
thread, bank sloughing is common, and large woody debris is largely absent. The Upper Yakima 
Mainstem is severely confined, resulting in loss of habitat and altered channel form and process 
(incision and bed scour). The area below Manastash has relatively more riffles than the area 
above, which is essentially a long run with intermittent deep pools.  

The Yakima River from Taneum Creek to the Teanaway River is roughly 10 miles in length. 
Swauk Creek flows into this reach and all but the upper three miles flow through the Ellensburg 
Canyon. The river in the Ellensburg Canyon closely resembles the river in Yakima Canyon with 
a few notable exceptions. Deep pools are more numerous, fine sediment comprises a smaller 
proportion of the substrate, and side channel habitat is present along roughly ten percent of the 
reach length. The flow regime in this reach has been substantially altered by the storage 
reservoirs operations located upstream. 

The reach of the Yakima River from the confluence with the Teanaway River to Keechelus Dam 
is roughly 40 miles in length. Habitat quality is very good in this reach and is surpassed in the 
subbasin by perhaps only the American River. The large volumes of wood in the river, combined 
with a lack of natural confinement and perhaps a greater frequency of floods and disturbances, 
create a very complex river system. The flow regime in this reach has been substantially altered 
by upstream water uses. The major tributaries for this section of the mainstem Yakima River 
include Teanaway, Cle Elum and Kachess Rivers as well as numerous small tributaries such as 
Big, Little and Tucker Creeks. The complex anatomosed channel at the confluence with the Cle 
Elum River has been eliminated, as have a number of major side channels in the Elk Meadows 
area, but the majority of the various types of “off channel habitat” still exist (Johnston 1995). 

Riparian / Floodplain Condition and Function 
The Manastash Group  

Riparian conditions are unusually good on these creeks. The vegetation communities transition 
from dense alder/cottonwood stands that approach complete canopy closure in the valley to 
equally dense growths of alder/Douglas-fir in the low-gradient upper reaches. The steep-sloped 
and rocky canyon sections of Manastash and Big Creek are fringed with dense growths of willow 
and alder. The structure and function of streamside vegetation along Cabin Creek has been 
substantially altered by extensive timber harvest. 

The Swauk Group 

The lower three miles of the watershed are located in a steep, arid canyon. Progressing upstream, 
willows, alder and cottonwoods gradually increase until, by RM 8, the stream flows through a 
conifer forest of increasing density. Riparian Condition for Swauk Creek upstream of RM 8, 
riparian condition is generally good, with no areas of significant overgrazing (YSP 1990, 
WDFW 1998). The elimination of beaver in the 1830’s, in combination with a long history of 
mining, eliminated a series of short, flat, unconfined areas through which Swauk Creek 
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meandered in multiple channels. These areas were wet meadows, containing beaver dams and 
ponds, and functioned to conserve spring runoff and augment late summer and fall base flows. 
Channel incision resulting from the operation of huge stream dredges and loss of beaver dams 
disconnected the river from the floodplain and the adjacent wet meadows were lost. 

Wilson Creek Group 

The riparian zones, for the valley portions of this watershed, are extensively impacted by grazing 
and other agricultural practices, and by expansion of development and associated roads, and are 
highly variable in both quality and quantity. Some riparian communities are properly 
functioning, while others are completely devoid of shrubs or overstory trees. 

Umtanum 

Below the falls at RM 8.0, Umtanum has generally good conditions with respect to its floodplain 
and riparian condition. A riparian fencing project and restoration of beaver colonies above the 
falls might generate enough additional summer flows to increase fish production in the lower 
reach.  

Lmmuma Creek 

The riparian zone has been damaged by many years of intense grazing by livestock and by 
military maneuvers with both wheeled and heavy tracked vehicles. Many areas of stream are 
deeply incised, the water table has been reduced and woody riparian vegetation, particularly 
large trees, are lacking. There is little LWD or LWD-related pools.  
WDFW staff indicate there were historically cottonwood stands along lower Lmmuma Creek 
(KCCD 1999). Riparian condition has been impaired in the watershed by grazing in the lower 
watershed and by roads on the Yakima Training Center. Yakama Nation staff have 
recommended reintroduction of beaver in lower Lmmuma Creek. The lower 7-8 miles of 
Lmmuma Creek are owned by a single landowner, which may provide unique opportunities to 
pursue restoration through conservation easement, CREP, or acquisition.  

Mainstem Yakima 

The annual hydrograph has been severly modified from pre-1850 conditions, resulting in the 
inability of black cottonwood to successfully reproduce and the loss of multi-year class stands. 
Riparian vegetation in the Yakima Canyon (Wenas Creek to Wilson Creek) consists of a fringe 
of reed canary grass and willows, and an occasional isolated Ponderosa pine.  

For the reach of the Yakima River from Wilson Creek to Taneum Creek, the city of Ellensburg 
occupies a prominent position on the eastern bank. Gravel mining and agricultural activities in 
the floodplain have also severely degraded the riparian corridor. Insterstate 90 borders much of 
the river above Manastash Creek, where agricultural development is also more intense. Diking, 
riprapping and channelization has been concentrated in this area. Streamside vegetation in the 
riparian zone is nonexistent or severely degraded. The habitat degradation associated with rural 
and urban development (e.g., channel stabilization, loss of riparian vegetation, etc.) has been 
associated with loss of the physical and ecological processes that created the mainstem side 
channels. A considerable number of isolated side channels have disappeared over the years. Prior 
to these riparian and channel modifications, this reach probably provided exceptional spawning 
and rearing opportunities for salmon and steelhead  
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The reach of the Yakima River from Taneum Creek to the Teanaway River is approximately 10 
miles in length and has not been heavily developed. The entire floodplain of the upper three 
miles of this reach is largely intact, but is influenced by regulated flows from Cle Elum, Kachess 
and Keechelus Lakes, abstraction via Easton Diversion, several diversions on the Teanaway and 
road and railroad revetments throughout the reach.  

Riparian vegetation in the reach of the Yakima River between the Teanaway River and 
Keechelus Dam has been substantially altered in the urban and residential sections. Several miles 
of the river in the vicinity of the city of Cle Elum has been diked and riprapped on both sides. A 
substantial proportion of the floodplain between Cle Elum confluence and Easton Dam has been 
diked and riprapped to protect summer homes from floods. Summer home lots are invariably 
cleared to the water’s edge, reducing large woody debris recruitment and cover for fry. Large 
Woody debris has also been reduced in this assessment unit due to removal/retention of wood by 
diversion dams. 

Water Quantity 
Manastash Creek Group.  

The major creeks in this group all drain watersheds of moderate size – 50 to 95 mi2 – and all 
have modest water yields, ranging from May peaks of ~175-490c fs to August/September low 
flows of 10-15 cfs. Annual precipitation increases with elevation in the basin and mean monthly 
flows generally increase from Manastash to Cabin Creek. With the exception of Cabin Creek, the 
quantity and quality of habitat in these streams is good. However, irrigation dams and/or 
withdrawals are likely significant factors limiting fish production potential. Six active diversions 
withdraw water from Manastash Creek between RM 1.4 and 5.7. Four of them are associated 
with dams that are partial or total barriers to all life stages, and none of them are screened. In the 
summer, Manastash Creek is dry between RM 1.4 and 3.0 and between RM 3.3 and 4.9. 
Virtually none of the flow in the lowermost 1.4 miles can be attributed to surface water but 
groundwater accretion can contribute 4-5 cfs at the mouth. The lower portion of Taneum Creek 
is heavily diverted, with 4 irrigation diversions in the lower 3.5 miles. Low flows in the lower 
3.3 miles of Taneum Creek in the late summer and fall block spring chinook and coho from good 
spawning habitat upstream (YSP 1990, WDFW 1998). Big Creek has substantial perennial flows 
(~10 cfs in August 1988) upstream of the upper diversion, but flow downstream is ~1 cfs, most 
of which is leakage (YSP 1990, 303(d) Decision Matrices). Flows are recharged by groundwater 
over the next mile, and increase to ~3 cfs at RM 1.2 (also in August 1988). Most of this recharge 
is subsequently removed at the lower diversion, and the stream is totally dry or intermittent from 
RM 0.6 to the mouth. Precipitation in the Cabin Creek watershed is heavy (>100 inches/year), 
and runoff is now extremely fast because of clear-cuts that extend from the water’s edge to the 
ridge tops. Based on observations of increased channel instability and widening in Cabin Creek, 
downcutting and erosion at a natural cascade that was historically utilized by steelhead may have 
been significant. There are no irrigation dams or diversions on Cabin Creek.  

Swauk Creek Group 

Although the drainage area of Swauk Creek is fairly large, precipitation is minimal and 
unregulated summer stream flows are now very low (YSP 1990). Flows at the mouth vary from 
zero during the summer and fall to about 70 cfs in May. Swauk Creek dries up or becomes 
intermittent somewhere between RM 3 and 5. Steelhead production in the lower 3-5 miles is 
severely limited by the absence of flow in the fall (YSP 1990). The streambed remains dry 
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through early fall, precluding adult anadromous salmonid access into the upper watershed 
(WDFW 1998). Base flows were naturally low throughout the system and likely limited 
production even under pre-development conditions. Swauk Creek was proposed for inclusion on 
the CWA 303(d) impaired water quality list for impaired instream flow, but was not included due 
to any conclusive link between human actions and observed lack of instream flows.  
Upstream of RM 8, where the stream enters a forested zone, flows are marginally adequate 
through the summer (YSP 1990). The Burke diversion (RM 7) is relatively small and is the only 
diversion on Swauk Creek. Flows below the diversion point areso low, however, that the water 
withdrawn may be the difference between low flow and no flow downstream. 

Wilson Creek Group 

Use of the Wilson Creek Group for irrigation conveyance has resulted in changed in the hydro 
graph. The unregulated hydrograph has an estimated peak flow of about 440 cfs in May and a 
minimum of 35 cfs in September (HKM 1990).  

Umtanum Creek  

Low flows are a problem below the falls at RM 8.0. The maximum flow of about 15 cfs occurs 
in May and minimum flows of less than 1 cfs occur in September. Channel incision and 
overgrazing are thought to contribute to cessation of flow at RM 10.0  

Lmmuma Creek 

Lmmuma Creek has perennial surface flow. There is a diversion near the mouth that can dewater 
the stream during the summer months. 

Yakima Mainstem 

The hydrograph for the mainstem Yakima has been extensively altered by the large storage 
reservoirs in the upper basin as well as by smaller surface and groundwater diversions along the 
tributaries. In general, the hydrograph for the mainstem is the same throughout the Assessment 
Unit and shows a diminished spring peak, low flows in the winter, and a distinctly artificial 
period of high flow in the summer. Sustained high flow in the mainstem limits interannual or 
seasonal changes in habitats. 

For the Yakima River reach between the Wenas Creek confluence and the Wilson Creek 
confluence (Yakima Canyon) the hydrograph has been significantly altered from historic 
conditions (Figure 2-85). Although gaging data are not available for the reach between Wilson 
Creek and Taneum Creek, the pattern of the hydrograph is likely similar to those observed 
elsewhere along the Yakima River within the Mid Elevation Assessment Unit.  

Figure 2-85 is the current and historical hydrograph for the Yakima River near the mouth of 
Umtanum Creek (RM 139), about midway through the canyon. The general pattern seen 
throughout the upper Yakima is evident at this gage site: a diminished spring peak, unnaturally 
low flows in the winter, and a distinctly artificial period of high flow in the summer. The latter 
aspect of the hydrograph, in combination with the structural simplicity of the channel and the 
lack of large woody debris, is perhaps the most important feature of the Yakima Canyon from a 
fisheries perspective. Although prey organisms are plentiful and conditions are hydraulically 
suitable for large parr and adult trout, the velocity is simply too great for smaller life stages. The 
combination high summertime flows and scarce “velocity cover” has drastically limited the 
quantity and quality of rearing habitat for fry, especially for rainbow-steelhead fry, which 
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emerge in late June and July. This lack of nursery habitat prompted the Yakama Nation to install 
22 forty-foot boulder barbs throughout the reach in 1995, in an attempt to create additional 
slackwater eddies for rearing fry, as well as to provide interstitial habitat for overwintering. 
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Figure 2-85. Comparison of current and historical flow of the Yakima River at Umtamun (Yakima 
Canyon) with the life history of spring chinook, fall chinook, steelhead, and bull trout. Hydrograph 
data from USBR 2004. 
 

The Yakima River from the confluence of the Teanaway River to Keechelus Dam (40 miles) is 
also heavily influenced by storage reservoirs and diversions. The general pattern as repeated 
elsewhere in the basin is a diminished spring peak, unnaturally low flows in the winter, and a 
distinctly artificial period of high flow in the summer (Figure 2-85 and 2-86). The reach of river 
below Easton Dam suffers from occasional episodes of extreme hour-to-hour flow fluctuations. 
The gate at Easton Dam does not function reliably, and a number of times over the past 25 years 
flows have been suddenly and drastically reduced during June and July, when salmonid fry are 
concentrated in shallow side channel areas. The worst of these flow fluctuations can be as much 
as several feet in an hour. A more significant problem is the very low flows that can occur in the 
winter. Low flow reduces or eliminates habitat availability/quality/diversity and also encourages 
fish to spawn in the thalweg, increasing sensitivity to winter peak flows. The USBR has 
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attempted to maintain flows above an absolute minimum of 30 cfs in this reach and, whenever 
possible, to maintain flows high enough to cover all redds deposited the preceding fall. 
Unfortunately, the latter goal cannot always be accomplished – the Bureau estimates water 
supplies will be inadequate roughly one to two years out of ten.  
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Figure 2-86. Comparison of spring chinook life history with the current and historical hydrograph at 
the Yakima River at the Keechelus dam. . Hydrograph data from USBR 2004. 
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Figure 2-87. Comparison of spring chinook life history with the current and historical hydrograph at 
the Yakima River at the Cle Elum confluence. . Hydrograph data from USBR 2004. 
6.5.4.1.1.1  

 Water Quality 
Manastash Group  

Manastash, Taneum and Big Creek are on the CWA Section 303(d) impaired water quality list 
for instream flow, and Cabin Creek is on the CWA 303(d) impaired water quality list for water 
temperature, with numerous excursions from water quality standards documented at the Forest 
Service boundary from 1989 to 1994.  

Maximum summertime water temperatures in the lower sections of all of these creeks can 
occasionally approach 70o F, but these episodes are brief. Diurnal fluctuations are large, and 
excessive temperature is not believed to be a serious problem on any of these creeks. 

Swauk Creek Group 

Swauk Creek water quality is fair to good, with temperatures in the perennial reaches in the 50s 
(F) in August 1988, but in the mid-60s (F) in the intermittent areas and pools (YSP 1990).  
Two reaches of mainstem Swauk are included on the CWA 303(d) impaired water quality list for 
water temperature. Blue, Williams, and Iron creeks (tributaries to Swauk Creek) are on the CWA 
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303(d) impaired water quality list for water temperature. High levels of toxics from gold minning 
and processing in Swauk Creek affects productivity of habitat. 

Wilson Creek Group 

Temperature was given a “fair” rating in the Watershed Plan (2003). A fair rating was also 
assigned for 303(d) pollutants. Given the extent of diversions in the basin this rating is somewhat 
surprising and could be related to study design or data availability. Numerous fecal coliform 
violations (DOE 2003, online.pdf file) have been noted throughout the Wilson Creek basin. 
These problems may be related to livestock, failing septic systems, urban runoff, wildlife, or 
irrigation practices. A TMDL for bacteria is currently under development for Wilson Creek. 

Umtanum Creek 

Below the falls at RM 8.0, Umtanum has generally good conditions with respect to its water 
quality. 

Lmmuma Creek 

Fine sediment load is high in Lmmuma. Roads and their location adjacent to Lmuma Creek in 
the Yakima training center increase sediment loading to the Creek; to some degree this drainage 
would have high sediment loading under natural conditions. 

Yakima River 

The Yakima River is currently a focus area for turbidity and pesticides (DOE March 2002, focus 
sheet). The Upper Yakima TMDL plan for sediment and pesticides is currently in the intitial 
stages of implementation. The Watershed Plan (2003) ranked temperature as “fair” throughout 
the entire mainstem in the Assessment Unit. For this same reach, rankings for 303(d) pollutants 
ranged from “good” to “fair”. As discussed above in the assessment of flow at the Subbsain 
Scale, flow management in the mainstem has resulted in lower summer and likely higher winter 
temperatures, which may limit growth rates, and productivity. Due to the close relationship 
between temperature and life history, the altered temperature regime also may alter traits and 
timing such as incubation rates and timing of emergence. 

This altered thermal environment, in combination with high flows and confinement, has reduced 
the spatial temperature variability in the mainstem. This may explain the high densities of rearing 
juvenile salmonids at the mouths of tributary creeks, as these locations supply low velocity, more 
productive habitats that are currently limited in diversity and extent on the mainstem. Actions to 
remove obstructions in the lower end of these tributaries should greatly increase these types of 
habitats. 
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Protection Key Habitat Findings for Mid Elevation Yakima Assessment Unit: 

• The mainstem Yakima River between the Teanaway River and Keechelus Dam is the 
premier spring chinook spawning and rearing area in the Assessment Unit. Roughly 50 
percent of all spawning spring chinook in the entire basin utilize this reach. Over 75 
percent of the upper Yakima stock rely on this reach. 

• Rainbow trout are also found in large numbers in both the Yakima canyon and upper flats 
areas, and support an economically and recreationally significant trout fishery in those 
areas. 

• The reach of the Yakima River from the confluence with the Teanaway River to 
Keechelus Dam is roughly 40 miles in length. Habitat quality is very good in this reach 
and is surpassed in the subbasin by perhaps only the American River. The large volumes 
of wood in the river, combined with a lack of natural confinement and perhaps a greater 
frequency of floods and disturbances, create a very complex river system.  

• Large woody debris is abundant in the upper reaches of the South Fork of Manastash 
Creek (above ~RM 10 Buck Meadows), in the North Fork and South Fork of Taneum 
Creek (above RM 12.7), in the Fishhook Flats area of the North Fork of Taneum Creek 
(RM 3 NF Taneum), and above Big Creek Dam (RM 2.1) on Big Creek and contributes 
to habitat quality and complexity. 

• Riparian conditions are unusually good on these creeks. Vegetation communities 
transition from dense alder/cottonwood stands that approach complete canopy closure in 
the valley to equally dense growths of alder/Douglas-fir in the low-gradient upper 
reaches. The steep-sloped and rocky canyon sections of Manastash and Big Creek are 
fringed with dense growths of willow and alder. 

 

Restoration Key Habitat Findings for Mid Elevation Yakima Assessment Unit: 

• The distribution and abundance of these species has been heavily influenced by the 
placement and operation of numerous small but impassible diversion dams and habitat 
degradation. The range of both resident and anadromous fish has been reduced in many 
of the upper watersheds due to numerous blocking culverts associated with Forest roads. 

• Like other south facing tributaries, hydrologically immature stands of timber, especially 
on south facing slopes in the rain on snow zone, in combination with H road densities, 
lead to increases in peak resulting in increased bed scour and channel instability in the 
Wilson Creek Group. 

• Restoration of anadromous forms of steelhead to this portion of the basin is a major 
objective of NOAA Fisheries restoration objectives for steelhead in the subbasin.  

• Loss of side channels and springs has reduced habitat diversity and termperature spatial 
diversity. 

• Large Woody debris has also been reduced in this assessment unit due to 
removal/retention of wood by diversion dams. 

• Habitat complexity is not ideal in the lower reaches of any of these streams, which are 
now almost exclusively single channels although there is limited evidence that suggests 
they may have once been anastomosing in the valley bottom sections of both Taneum and 
Manastash Creeks. Woody debris in these reaches is virtually absent. 



Chapter 2-321 

• Lack of habitat diversity (pools with cover) and lack of large woody debris limits 
productivity in this Assessment Unit. 

• Sediment load is high in Swauk Wilson and Lmmuma 
• Low flow in many of the tributaries results in habitat loss  
• Precipitation in the Cabin Creek watershed is heavy (>100 inches/year), and runoff is 

now extremely fast because of clear-cuts that extend from the water’s edge to the ridge 
tops. 

• Natural glacial lakes had some effect on flow and related environmental attributes (ie 
temperature) in the Cle Elum and Yakima Rivers that were significantly different that 
those that result from current reservoir management.  

• Total or partial obstructions to passage at diversion dams limits production . 
• Inadequate screening diverts and kills fish. 
• Riparian function has been reduced in this Assessment Unit 
• Flip flop flow management negatively effects the entire suite of ecosystem functions in 

the Upper Yakima Mainstem. 
• High levels of toxics from gold mining and processing in Swauk Creek effects 

productivity of habitat. 
• The Upper Yakima mainstem is severely confined, resulting in loss of habitat and altered 

channel form and process (incision, bed scour). 
• Anadromous and migratory fish species do not currently have access to Umtanum Creek 

upstream of RM 4.8, where a large gabion structure intended to protect a pipeline 
crossing is a total barrier to fish passage at all but flood flows. 

• Winter Low flow reduces/eliminates habitat availability/quality/diversity, including 
impacts to riparian plant community maintenance and establishment.  Also encourages 
fish to spawn in the thalweg, increasing sensitivity to winter peak flows. 

• Irrigation season daily or weekly flow fluctuations greater and more frequent than under 
pre-1850 conditions. 

• Lower summer and winter temperatures in mainstem limit growth rates, and productivity. 
It also alters life history traits and timing such as incubation rates and timing of 
emergence. 

• Non-native species - eastern brook trout pose a danger to bull trout populations. 

Key Uncertainties for Mid Elevation Yakima Assessment Unit: 

• To pass through or around Roza Dam, kelts and smolts must find the fish bypass system 
or sound to approximately 12 to 14 feet below the surface of the Roza pool to an opening 
that is 100 feet wide and less than 6 inches tall (when the subordination target below 
Roza Dam is 400 cfs, upstream flows are 1,800 to 2,000 cfs, and the Roza Power Plant is 
operating). The effects on downstream passage of this large flow differential, as well as 
the geometry and attraction of bypass systems and the dam opening on emigrating 
steelhead smolts and kelts are largely unknown.  

• Food web in has been altered/reduced in the mainstem. 
• Anadromy in rainbow populations is presently much decreased from historic levels. 
• Existing and anticipated future levels of abundance and straying indicate that natural 

colonization of suitable habitats (after removal of obstructions to passage) would be very 



Chapter 2-322 

slow or non-exisistent in this Assessment Unit. Supplementation into newly re-opened 
habitats could accelerate/greatly improve the success rate of population reestablishment. 

• Release of hatchery origin spring chinook have increase the number of returning 
spawners to this Assessment Unit. The long term prospect of continued high abundance if 
the hatchery supplementation were to cease is unknown. 

• Bull trout could be at high risk of extinction since only a few redds and individuals have 
been observed in the recent past. The possibility exists that the few fish that inhabit the 
mainstem Yakima are adfluvial fish that have passed through the high head dams from 
upstream populations and are currently stranded below these impassable dams (WDFW 
2003). 
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6.5.5 High Elevation Yakima Assessment Unit 
Overview 

The High Elevation Yakima Assessment Unit (Figure 2-89) encompasses approximately 562 
square miles and is situated to east of the crest of the Cascade Mountains. Elevation within the 
Assessment Unit ranges between 1,800 ft to 7,800 ft msl. The Assessment Unit receives 
approximately 85-94 inches of precipitation a year. According to the 2000 United States Census, 
approximately 5,397 people live in the unit. Predominant land uses in the Assessment Unit 
include agriculture forestry, and recreation (Figure 2-88). 
 

High Elevation Yakima Landuse
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Figure 2-88. Comparison of land uses in the high elevation Yakima Assessment Unit 
 

There are three major reservoirs in the Assessment Unit; Keechelus (157,800 acre feet), Kachess 
(239,000 acre feet), and Cle Elum (436,900 acre feet). Each of these reservoirs were natural 
glacial lakes that have been modified to increase water storage and management for downstream 
irrigation supply. The reservoirs and the upstream tributaries are included within the Assessment 
Unit. These reservoirs are operated by the Bureau of Reclamation to provide irrigation flows for 
agriculture. The majority of water released from these facilities is transported to the lower basin 
during periods of the summer and early fall when the river would otherwise be approaching base 
flow (NPPC 2001).  Reservoirs are not managed to replicate/replace provide the habitat, flow, 
temperature or ecological functions and processes that the glacial lakes provided. The only basin 
in the Assessment Unit that does not have a major dam is the Teanaway River basin, and it is 
included in this Unit due to the hydrologic, climactic, geologic and vegetational similarity to the 
reservoir tributaries. The location of the large dams as well as a number of smaller diversions is 
illustrated in Figure 2-89. 
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Figure 2-89. Barriers to fish passage in the High Elevation Yakima Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

Steelhead/rainbow trout, bull trout, and kokanee salmon are known to occur within the 
Assessment Unit. Anadromous populations including spring chinook, stealhead, and sockeye 
have been extripated from this Unit. The distribution and abundance of these species has been 
heavily influenced by the placement and operation of the three major dams, all of which present 
impassible barriers. The extent to which anadromous fish species utilized reaches upstream of 
lakes is uncertain. It is clear however, that if accessible, the habitat was and is capable of 
supporting populations of spring chinook, steelhead/rainbow trout, bull trout, and sockeye 
salmon. The current and historical distribution of the focal species in the Yakima Subbasin is 
illustrated in the focal species discussions of the fish assessment. 

Spring Chinook Salmon 

In the Upper Elevation Yakima Assessment Unit, spring chinook distribution is currently limited 
to the Teanaway River basin, although historically they utilized the Cle Elum River upstream of 
Cle Elum Lake (Figure 2-38). Roughly 21 miles of the Cle Elum basin that was formerly 
accessible to spring chinook is now inaccessible. An additional 9 miles upstream of Keechelus 
Dam and Kachess Dam are currently inaccessible but could support spring chinook spawning 
and rearing, but whether these areas formerly supported viable populations of chinook is 
uncertain. Spring chinook currently spawn and rear in low numbers in the mainstem Teanaway 
River and in the North Fork Teanaway River as far as Stafford Creek (RM 8.3) although this area 
was historically one of the top producers of spring chinook (Bryant and Parkhurst 1950, as cited 
in YSP 1990). In 1997 the Cle Elum Supplementation and Research Facility (CESRF) began a 
program to determine if the abundance of spring chinook could be increased by artificial 
introductions (Fast and Pearson unpublished). It appears that introductions of spring chinook 
from the CESRF have increased the abundance of spawning fish and may lead to reestablishment 
of a spring chinook population or subpopulation in the Teanaway River. Roughly 810,000 smolts 
have been released annually as part of this program some of which were released at the Jack 
Creek facility on the North Fork Teanaway River. Efforts to evaluate the success of this program 
are currently underway. There is a potential for hatchery fish to compete with natural origin fish 
for space and food resources, this is the focus of ongoing study related to the CESRF. 

Fall Chinook Salmon 

Fall chinook did not historically, and do not currently, utilize stream habitat in the High 
Elevation Yakima Assessment Unit. 

Steelhead / Rainbow Trout 

Although the historic distribution of steelhead trout in the High Elevation Yakima Assessment 
Unit is poorly known, steelhead likely utilized many of the same tributaries utilized by spring 
chinook (NPPC 2001), and it would be typical for some use by rainbow trout to occur upstream 
of the upper extent of chinook use. Steelhead trout distribution in the Assessment Unit is 
currently restricted to the Teanaway River basin (Figure 2-45), where roughly 51 miles of the 
Teanaway River and its tributaries are accessible to steelhead trout (NPPC 2001). Steelhead have 
been observed spawning on a number of occasions in the mainstem Teanaway and in the lower 
West Fork (Hockersmith et al. 1995; YN, unpublished data, 2001). Recent information (WDFW 
2003, the fish distribution maps) indicates that resident rainbow trout do not occur in the 



Chapter 2-326 

drainages upstream of the three reservoirs, other information suggests that rainbow trout do 
occur in the upper Cle Elum drainage to and above Waptus Lake (J. Cummins, pers.comm.), in 
fact the upper distribution of steelhead and rainbow trout in these high elevation areas remains 
uncertain. 

Sockeye / Kokanee Salmon  

Sockeye salmon were historically abundant in the High Elevation Yakima Assessment Unit but 
were extirpated in the 1920’s following completion of impassible storage dams below Cle Elum, 
Kachess, and Keechelus lakes. The spawning distribution of sockeye was never extensive, even 
prior to 1850 (Figure 2-56). Kokanee salmon, a landlocked form of sockeye salmon, occur in all 
three of the reservoirs present in the Assessment Unit (WDFW 2003, source of GIS data). Both 
kokanee and adfluvial bull trout utilize the reservoirs for the majority of their life history, 
excluding brief periods where spawning, egg incubation and emergence, and outmigration occur. 
The current operation and management of the reservoirs is not conducive to beach spawning 
sockeye (Figure 2-87 and 2-88) because of flucuating and low water levels through the spawning 
and incubation season. If reintroduction is to be successful sufficient habitat must exist in the 
tributaries to support a viable population, therefore the most likely reservoir to begin 
reintroduction of sockeye to this Assessment Unit is Cle Elum, where a large tributary system 
with relatively good habitat conditions exists. 

Bull Trout 

Bull trout are known to occur throughout the Upper Elevation Yakima Assessment Unit. 
Resident and fluvial bull trout were observed upstream of Dereux Campground in the North Fork 
Teanaway in 1997, and juveniles have been observed in Jack Creek, Jungle Creek, and in De 
Roux Creek, although spawning has been observed only in De Roux Creek (WDFW 1998). The 
fluvial bull trout population in the North Fork Teanaway River is believed to be at high risk of 
extinction (USFWS 2002) due to limiting habitat area and isolation from other populations. All 
of the existing storage reservoirs currently support populations of adfluvial bull trout, which 
spawn in the larger tributaries including the upper Cle Elum River, Box Canyon Creek, the 
Kachess River above the reservoir, and Gold Creek. The Box Canyon Creek bull trout population 
is naturally limited by spawning habitat. 

Pacific Lamprey 

Pacific lamprey utilization of the High Elevation Yakima Assessment Unit has not been 
documented (WDFW 2003, source of GIS maps). 

Other Fish Species and Interactions 

Native fish that have naturally reproducing populations in the Assessment Unit include Cutthroat 
trout, mountain whitefish and pygmy whitefish. There are naturally reproducing populations of 
non-native brook trout throughout the High Elevation Yakima Assessment Unit (WDFW 1998). 
Notable brook trout concentrations exist in the Cle Elum and Waptus Lake drainages. Probable 
impacts to 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).  
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Other nonnative species introduced into the basin include brown trout and lake trout (WDFW 
1998; Snyder and Stanford 2001). Brown trout were found in Cooper Lake (upper Cle Elum 
River) in 1987, most likely the result of an unauthorized introduction. Surveys conducted in 1995 
confirmed the presence of a wide range of sizes of brown trout, suggesting that natural 
reproduction is occurring. In 1996, brown trout were also discovered in the lower Waptus River. 

Lake trout were probably stocked into Cle Elum, Kachess, and Keechelus lakes before 1933 
(WDFW 1993). Lake trout are thought to be reproducing in Cle Elum Lake. While the 
abundance of lake trout in this lake is thought to be low, information regarding their current 
status is limited. Introductions into Kachess and Keechelus lakes are thought to have been 
unsuccessful; however, there are no data to confirm the present status in either lake (WDFW 
1998). The potential for competition and predation on bull trout should be investigated, and if 
warranted, actions to reduce the impact implemented. 

Stream Channel Condition and Function 
 
Table 2-29. High Elevation Yakima Assessment Unit stream groups 

Stream Group Major Streams or Tributaries included in Group 
Teanaway River Teanaway River 

North Fork Teanaway River 
Middle Fork Teanaway River 
West Fork Teanaway River 
Jack Creek 
Indian Creek 
MasonCreek 

Upper Lakes and Tributaries Cle Elum Lake 
Cle Elum River 
Waptus Creek 
Cooper River 
Thorp Creek 
French Cabin Creek 
Kachess Reservior 
Kachess River 
Box Canyon Creek 
Keechelus Reservoir 
Gold Creek 

Teanaway River 

All of the mainstem Teanaway River as well as several miles of the tributary streams lie over 
deep alluvial deposits and prior to Euro-American settlement consisted of an unconfined network 
of anastomosed channels (NPPC 2001). Numerous channel alterations have occurred in the 
Teanaway River Basin. Large log drives out of the Teanaway basin began in the late 19th 
century and continued until a railroad spur was installed in 1914. Splash dams were built near the 
mouths of the forks and dynamited during spring runoff to move thousands of old-growth logs 
downriver to the Cascade mill in Yakima.  
The torrent of logs swept away large woody debris, scoured the streambed, accelerated channel 
incision and lowered the water table. Evidence of these historic splash dams effects are still 
visible in the form of channel scour to bedrock and chronic bed instability in areas of sediment 
aggregation/diking. Stream channels were consolidated or diked to protect homes and fields. 
These alterations continue to reduce the frequency of out of bank flows and the degree to which 
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shallow aquifers were recharged with cold spring run-off. Forestry activities have increased fine 
and coarse sediment load to the mainstem Teanaway River and its tributaries. In addition, 
clearcutting in the upper watershed has altered the hydrograph such that streams respond more 
rapidly to precipitation. Although the system was naturally somewhat flashy, changes in channel 
configuration (e.g., confinement and simplification) reduced the hydraulic roughness and 
floodplain connectivity that prolonged the duration and reduced the magnitude of peak flows.  
In addition, the lowering of the ground water table by confinement by roads and levees has 
resulting in the loss of side channels and other off channel habitat. Habitat diversity/temperature 
diversity has been reduced by loss of off-channel habitat (Teanaway). The extreme flashiness of 
the existing hydrograph causes bed scouring and reduces survival of incubating eggs and 
overwintering juveniles. Woody debris recruitment and retention is low in Teanaway River and 
has resulted in changes in channel morphology including the loss of pools and other key habitats.  
The current lack of large woody debris has allowed pools to be filled and gravel to be exported 
into the Yakima. Habitat diversity/temperature diversity has been reduced by loss of off-channel 
habitat (Teanaway). 
Although the river has been channelized and rip rapped where it approaches Highway 97, there 
are extensive reaches where the river and the highway are far apart. Well over half of the 
mainstem is still anastomosing, even though the number of channels and interconnections is 
much lower than historically. Suitable spawning gravels and gradients for spring chinook, 
steelhead, and coho are present in most reaches of the mainstem and the lower portions of the 
forks, and are abundant in many areas.  

Upper Lakes and Tributaries  

The upper Cle Elum River is remarkably complex, containing a large, unconfined distributary 
fan near the lake, a confined canyon reach, a moderately steep (1.5 – 4 percent gradient) alluvial 
reach, and two lakes, one at the headwaters and one dividing two low gradient (0.5 – 1.0 percent 
gradient) lake outlet reaches with abundant, clean spawning gravel, and plentiful large woody 
debris.  

Adult bull trout migration into and out of Box Canyon Creek, the primary spawning tributary to 
Kachess Lake, may be affected by the annual drawdown of the lake, especially during years 
where tributary inflow is low. As the lake is drawn down, the exposed stream channel on the lake 
bottom can become ill defined as it flows across the permeable lake sediments and may become 
too shallow for bull trout passage. In the fall of 1996, the Bureau of Reclamation constructed a 
single channel through the inundation zone. The project was successful in 1997 and 1998, but 
under some circumstances passage problems may still persist, particularly for adults returning to 
the reservoir. Similar passage problems for bull trout also occur in the Kachess River as it 
annually dewaters above the reservoir inundation zone. Gold Creek on the Keechelus River and 
Mineral Creek and the Upper Kachess are dewatered in late summer, preventing bull trout 
spawning and migration, and stranding of juvenile bull trout. The Box Canyon bull trout 
population is naturally limited by the availability of suitable spawning habitat (less than 50 redds 
estimated capacity) due to natural falls. Because of the small population size and lack of suitable 
habitat, the long-term viability of this population is low. Special care should be taken to ensure 
this population’s viability and that the population remains connected to the population that 
spawns in to Kachess River mainstem. 
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Riparian / Floodplain Condition and Function 
Teanaway River 

The structure and character of the river has been completely changed because the river has been 
disconnected from its floodplain and the floodplain itself has been radically altered. In order to 
develop valley bottomland for agriculture, wet meadows were drained and side channels were 
filled. Whatever beaver survived the fur trade of the early 19th century were removed because of 
their tendency to build dams in or near irrigation ditches. Diking and channelization have 
promoted the further drying out of remaining wet meadows and wetlands. Log drives lowered 
the riparian water table even more, retarding revegetation. In several locations in the middle and 
upper watershed, County and Forest roads have been located directly adject to the active channel. 
These roads have been protected with riprap and the riparian zone eliminated. Relocation of 
these road could improve riparian condition and lower sediment loading to the stream.  

Despite extensive alterations, a fairly extensive wet meadow/wetland complex still exists in the 
lowermost several miles of the mainstem, and this area has been identified as a critical piece of 
habitat and a top priority for preservation. Many mature cottonwoods still line the banks of the 
mainstem and the lower portions of the forks, but regular spring and winter-time floods have so 
widened the channel that the shade from these trees in the summer does not reach the remaining 
flow concentrated in the center of the channel. The Washington Department of Ecology has 
recently applied for and been granted funds to implement a riparian restoration project to attempt 
to reduce summer water temperatures.  

Upper Lakes and Tributaries  

The riparian corridor of the Cle Elum River upstream of the reservoir is in generally good 
condition (YSP 1990, WDFW 1998), with the exception of impacts from roads and dispersed 
recreational activities that are the focus of restoration activities by the US Forest Service. 
Harassment of bull trout, through fishing/poaching pressure is high in Box Canyon and Gold 
Creek, resulting in decreased spawning success. Actions have recently been taken to reduce 
harassment pressure, but this problem is especially significant for the Box Canyon population 
that already has a very limited amount of spawning habitat. 

Water Quantity 
Teanaway River 

The flow regime in the Teanaway River has been altered significantly from historic conditions. 
Peak runoff occurs about a month earlier than under historic conditions and base flows are much 
lower. Irrigation diversions in the lower five miles of the mainstem in dry years reduce base 
flows to very low levels and may preclude adult spring chinook access to the upper tributaries. 
The extremely low base flows that occur now (the minimum mean daily flow over years 1994 – 
200 ranges from 6 to 15 cfs) not only preclude adult access, but strand or isolate juveniles in 
small pools where they fall victim to predators and increase temperatures dramatically. The 
USBR and BPA have, however, recently begun a piping and conversion of surface diversions to 
groundwater diversion project intended to spare this critical last increment of instream flow. The 
degree to which these actions will reduce stranding or isolation of juveniles and impassible low 
flows for returning adults will is unknown due to other attributes such as channel condition and 
stream temperatures during the migration period. 
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Upper Lakes and Tributaries 

The Bureau of Reclamation resevoirs are currently operated to provide irrigation flows for 
downstream users during the dryer part of the year. Flows are also managed to avoid de-watering 
spring chinook redds in the mainstem of the Yakima River. Consequently the timing, magnitude, 
and duration of lake level changes are considerably different than under natural conditions. Low 
water levels can also cause the formation of passage barriers that prevent migrating bull trout 
from accessing tributaries upstream of the lakes, especially during years where there are low 
flows in the reservoir tributaries. Figures 2-87 and 2-88 show the relation between lake levels 
and life history stages of bull trout and sockeye/kokanee. 
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Figure 2-90. Sockeye-kokanee life history vs lake level 
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Bull Trout Life History
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Figure 2-91. Bull trout life history vs lake level 
 

Water Quality 
Teanaway River  

Water quality in the Teanaway River basin is affected by a number of factors including stream 
channel condition, riparian and floodplain condition, flow regime, and prevailing climatic 
conditions. As stated previously, the Teanaway was likely naturally disposed to high summer 
temperature due to the south facing aspect of the basin and natural runoff patterns, development 
within the basin has aggravated these conditions. The mainstem, Middle Fork, North Fork, and 
West Fork Teanaway River are all included on the Clean Water Act (CWA) 303(d) impaired 
water quality list for water temperature. Numerous excursions from state water quality standards 
have been noted in each area. July water temperatures over 70oF have been observed in the lower 
North Fork (T. Pearsons, WDFW, pers.comm., 1998), and temperatures in the mid-70s have 
been observed in the lower mainstem in early September of 1998 (YN, unpublished data, 1998). 
Stafford Creek, a tributary of the North Fork Teanaway, is also on the CWA 303(d) impaired 
water quality list for water temperature. Low Flow/Temperature conditions in the Teanaway 
River alter the timing and hinder rate of migration for both anadromous and resident species. 

Upper Lakes and Tributaries 

Water quality in the basin upstream of Cle Elum Lake is affected by a number of factors 
including stream channel condition, riparian and floodplain condition, flow regime, and 
prevailing climatic conditions. 
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Thorp Creek, Cooper River, and Waptus River (all tributaries to Cle Elum River upstream of Cle 
Elum Lake) are on the CWA 303(d) impaired water quality list for water temperature, but these 
temperatures may be near natural conditions due to the presence of natural lakes which 
contribute naturally high temperature water from their outlets. 
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Protection Key Findings for High Elevation Yakima Assessment Unit:  

• The fluvial bull trout population in the North Fork Teanaway River is believed to be at 
high risk of extinction (USFWS 2002) due to limiting habitat area and isolation from 
other populations.  

• All of the existing storage reservoirs currently support populations of adfluvial bull trout, 
which spawn in the larger tributaries including the upper Cle Elum River, Box Canyon 
Creek, the Kachess River above the reservoir, and Gold Creek. The Box Canyon Creek 
bull trout population is naturally limited by spawning habitat. Well over half of the 
mainstem Teanaway is still anastomosing, even though the number of channels and 
interconnections is much lower than historically. Suitable spawning gravels and gradients 
for spring chinook, steelhead, and coho are present in most reaches of the mainstem and 
the lower portions of the forks, and are abundant in many areas. The upper Cle Elum 
River is remarkably complex, containing a large, unconfined distributary fan near the 
lake, a confined canyon reach, a moderately steep (1.5 – 4percent gradient) alluvial reach, 
and two lakes, one at the headwaters and one dividing two low gradient (0.5 – 1.0percent 
gradient) lake outlet reaches with abundant, clean spawning gravel, and plentiful large 
woody debris. 

• The Box Canyon bull trout population is naturally limited by the availability of suitable 
spawning habitat (less than 50 redds estimated capacity) due to natural falls. Because of 
the small population size and lack of suitable habitat, the long-term viability of this 
population is low. Special care should be taken to ensure this population’s viability and 
that the population remains connected to the population that spawns in to Kachess River 
mainstem.  

• Despite extensive alterations, a fairly extensive wet meadow/wetland complex still exists 
in the lowermost several miles of the mainstem, and this area has been identified as a 
critical piece of habitat and a top priority for preservation. 

• The riparian corridor of the Cle Elum River upstream of the reservoir is in generally good 
condition (YSP 1990, WDFW 1998). 

• Harassment of bull trout, through fishing/poaching pressure is high in Box Canyon and 
Gold Creek, resulting in decreased spawning success. 

 

Restoration Key Findings for High Elevation Yakima Assessment Unit: 

• Anadromous populations including spring chinook, stealhead, and sockeye have been 
extripated from this Unit due to unpassable dams. 

• The distribution and abundance of these species has been heavily influenced by the 
placement and operation of the three major dams, all of which present impassible 
barriers. Lack of fish passage facilities at Kachess, Keechelus, and Cle Elum dams has 
resulted in the extirpation of sockeye and other anadromous species above the dams and 
disconnected resident populations, including bull trout, as well. 

• The Teanaway was likely naturally disposed to high summer temperature due to the south 
facing aspect of the basin and natural runoff patterns, development within the basin has 
aggravated these conditions. The mainstem, Middle Fork, North Fork, and West Fork 
Teanaway River are all included on the Clean Water Act (CWA) 303(d) impaired water 



Chapter 2-334 

quality list for water temperature.  July water temperatures over 70oF have been observed 
in the lower North Fork, and temperatures in the mid-70s have been observed in the 
lower mainstem in early September of 1998. Stafford Creek, a tributary of the North Fork 
Teanaway, is also on the CWA 303(d) impaired water quality list for water temperature. 

• Low Flow/Temperature conditions in the Teanaway River alter the timing and hinder rate 
of migration for both anadromous and resident species. 

• Reservoirs are not managed to replicate/replace provide the habitat, flow, temperature or 
ecological functions and processes that the glacial lakes provided. The majority of water 
released from these facilities is transported to the lower basin during periods of the 
summer and early fall when the river would otherwise be approaching base flow a 

• Habitat in this AU was and is capable of supporting populations of spring chinook, 
steelhead/rainbow trout, bull trout, and sockeye salmon. 

• Spring chinook currently spawn and rear in low numbers in the mainstem Teanaway 
River and in the North Fork Teanaway River as far as Stafford Creek (RM 8.3) although 
this area was historically one of the top producers of spring chinook (Bryant and 
Parkhurst 1950, as cited in YSP 1990). 

• The current operation and management of the reservoirs is not conducive to beach 
spawning sockeye because of low water levels through the spawning and incubation 
season. If reintroduction is to be successful sufficient habitat must exist in the tributaries 
to support a viable population, therefore the most likely reservoir to begin reintroduction 
of sockeye to this Assessment Unit is Cle Elum, where a large tributary system with 
relatively good habitat conditions exists. 

• There are naturally reproducing populations of non-native brook trout throughout the 
High Elevation Yakima Assessment Unit (WDFW 1998). Notable brook trout 
concentrations exist in the Cle Elum and Waptus Lake drainages. Probable impacts to 
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). 

• Numerous channel alterations have occurred in the Teanaway River Basin. Large log 
drives out of the Teanaway basin began in the late 19th century and continued until a 
railroad spur was installed in 1914. Evidence of these historic splash dams effects are still 
visible in the form of channel scour to bedrock and chronic bed instability in areas of 
sediment aggregation/diking. 

• Forestry activities have increased fine and coarse sediment load to the mainstem 
Teanaway River and its tributaries. In addition, clearcutting in the upper watershed has 
altered the hydrograph such that streams respond more rapidly to precipitation. 

• Although the system was naturally somewhat flashy, changes in channel configuration 
(e.g., confinement and simplification) reduced the hydraulic roughness and floodplain 
connectivity that prolonged the duration and reduced the magnitude of peak flows. 

• In addition, the lowering of the ground water table by confinement by roads and levees 
has resulting in the loss of side channels and other off channel habitat. 

• Loss of habitat diversity/temperature diversity has been reduced by loss of off-channel 
habitat (Teanaway). 

• The extreme flashiness of the existing hydrograph causes bed scouring and reduces 
survival of incubating eggs and overwintering juveniles. 
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• Woody debris recruitment and retention is low in Teanaway River and has resulted in 
changes in channel morphology including the loss of pools and other key habitats.The 
current lack of large woody debris has allowed pools to be filled and gravel to be 
exported into the Yakima. 

• Management of reservoir water levels can create obstructions to access of tributaries for 
bull trout on spawning migrations. Adult bull trout migration into and out of Box Canyon 
Creek, the primary spawning tributary to Kachess Lake, may be affected by the annual 
drawdown of the lake, especially during years where tributary inflow is low. Gold Creek 
on the Keechelus River and Mineral Creek and the Upper Kachess are dewatered in late 
summer, preventing bull trout spawning and migration, and stranding of juvenile bull 
trout. 

• The structure and character of the river has been completely changed because the river 
has been disconnected from its floodplain and the floodplain itself has been radically 
altered. 

• In several locations in the middle and upper watershed, County and Forest roads have 
been located directly adject to the active channel. These roads have been protected with 
riprap and the riparian zone eliminated. Relocation of these roads could improve riparian 
condition and lower sediment loading to the stream. 

• with the exception of impacts from roads and dispersed recreational activities that are the 
focus of restoration activities by the US Forest Service. 

• Teanaway peak runoff occurs about a month earlier than under historic conditions and 
base flows are much lower. 

• Irrigation diversions in the lower five miles of the mainstem Teanaway in dry years 
reduce base flows to very low levels and may preclude adult spring chinook access to the 
upper tributaries.  

• The extremely low base flows that occur in the Teanaway (the minimum mean daily flow 
over years 1994 – 200 ranges from 6 to 15 cfs) strand or isolate juveniles in small pools 
where they fall victim to predators and increase temperatures dramatically. 

 

Key Uncertainties for High Elevation Yakima Assessment Unit 

• An additional 9 miles upstream of Keechelus Dam and Kachess Dam are currently 
inaccessible but could support spring chinook spawning and rearing, but whether these 
areas formerly supported viable populations of chinook is uncertain. 

• In 1997 the Cle Elum Supplementation and Research Facility (CESRF) began a program 
to determine if the abundance of spring chinook could be increased by artificial 
introductions (Fast and Pearson unpublished). It appears that introductions of spring 
chinook from the CESRF have increased the abundance of spawning fish and may lead to 
reestablishment of a spring chinook population or subpopulation in the Teanaway River. 

• There is a potential for hatchery fish to compete with natural origin fish for space and 
food resources, this is the focus of ongoing study related to the CESRF. 

• Recent information (WDFW 2003, the fish distribution maps) indicates that resident 
rainbow trout do not occur in the drainages upstream of the three reservoirs, other 
information suggests that rainbow trout do occur in the upper Cle Elum drainage to and 
above Waptus Lake (J. Cummins, pers.comm.), in fact the upper distribution of steelhead 
and rainbow trout in these high elevation areas remains uncertain. 
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• Recently piping and conversion of surface diversions to groundwater diversion intended 
to spare the critical last increment of instream flow have begun in the Teanaway. The 
degree to which these actions will reduce stranding or isolation of juveniles and 
impassible low flows for returning adults is unknown due to other attributes such as 
channel condition and stream temperatures during the migration period. 

• Pacific lamprey utilization of the High Elevation Yakima Assessment Unit has not been 
documented (WDFW 2003, source of GIS maps). 

• Lake trout are thought to be reproducing in Cle Elum Lake. While the abundance of lake 
trout in this lake is thought to be low, information regarding their current status is limited. 
Introductions into Kachess and Keechelus lakes are thought to have been unsuccessful; 
however, there are no data to confirm the present status in either lake (WDFW 1998). 
The potential for competition and predation on bull trout should be investigated, and if 
warranted, actions to reduce the impact implemented. 
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6.5.6 Mid Elevation Naches-Tieton Assessment Unit 
Overview 

The Mid Elevation Naches-Tieton Assessment Unit encompasses approximately 834 square 
miles (Figure 2-90). Its uppermost elevations begin along portions of the crest of the Cascade 
Mountains and its lowermost elevation is at its transition into the Mid-Yakima Floodplain 
Assessment Unit, just upstream of the Naches River confluence with Cowiche Creek. Elevation 
within the Assessment Unit ranges from 1,200 ft to 8,000 ft msl. The Assessment Unit receives 
approximately 54-63 inches of precipitation a year. According to the 2000 United States Census, 
approximately 18,653 people live in the unit. Predominant land uses in the Assessment Unit 
include forestry, recreation, and agriculture (Figure 2-89). 
 

Mid Elevation Naches, Tieton Landuse
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Figure 2-92. Comparison of land uses in Mid Elevation Naches-Tieton Assessment Unit 
 
This unit consists of four subareas (Figure 2-89). The Little Naches River/Lower Bumping River 
subarea includes all the headwaters and tributaries of the Little Naches and the entire Bumping 
River watershed below the Bumping Lake Dam. The Rattlesnake Creek subarea includes the 
entire watersheds of Rattlesnake and Little Rattlesnake creeks down to the confluence with the 
Naches River at RM 27.8. The Tieton River subarea includes the entire Tieton watershed down 
to its confluence with the Naches at RM 17.5. The Naches River subarea includes all of the 
Naches, from its origin at the confluence of the Little Naches and Bumping rivers (Naches RM 
44.6) down to the confluence of Cowiche Creek (Naches RM 2.7), as well as all its other 
tributaries not included within one of the other three subareas. Principal streams in each of these 
subareas are shown in the following Table 2-30 
 
Table 2-30. Mid Elevation Naches-Tieton Assessment Unit stream groups 



Chapter 2-338 

Sub area Major Streams or Tributaries included in 
Sub area 

Little Naches River/ Little Naches River 
North, Middle, South forks of Little Naches 
River 
Crow Creek 
Quartz Creek 
West Quartz Creek 
Bear Creek 

Lower Bumping River Lower Bumping River 
Rattlesnake Creek Rattlesnake Creek 

North Fork Rattlesnake Creek 
Little Rattlesnake Creek 
Hindoo Creek 

Tieton River Tieton River 
North, South forks of Tieton River 
Clear Creek 
Indian Creek 
Oak Creek 

Naches River Naches River 
Nile Creek 

 

There is one major impoundment and several other dams in this unit (Figure 2-89). The Tieton 
Dam creates the Rimrock Lake impoundment. This reservoir is for storage only, with a 319-foot-
high earthfill dam that was completed in 1925. It impounds a drainage area of 187 square miles. 
Bureau of Reclamation data indicates a peak inflow into the reservoir of 159,600 cfs and a total 
storage volume of 285,700 acre-feet. There is no fish passage provided at this dam. Due to the 
submerged and unscreened outlet of Rimrock lake, fish (principally Kokanee and Bull Trout) in 
the lake become entrained during the rapid drawdown of the lake in September and October. 

A lesser storage-only impoundment, Clear Lake, is created by the Clear Creek Dam, which 
impounds the North Fork Tieton River just above the upstream end of Rimrock Lake. Here, 
Bureau of Reclamation data describes an 84-foot-high concrete arch dam that impounds a 60-
square-mile drainage area (a subset of the Tieton Dam drainage area) with a capacity of 5300 
acre-feet. Peak inflow volume is 36,450 cfs. USBR indicates that there is an 18-inch fish bypass, 
but the subbasin summary states that the North Fork Tieton is “rendered inaccessible or unusable 
by [the] unladdered dam” (p. 36). However, it subsequently states that there is a fish ladder, but 
“probably because of insufficient attraction flow, the ladder is not used by bull trout”. 

In addition to the above dams, the Wapatox Dam, at Naches RM 17.1, is a diversion dam that 
historically supported a water diversion of as much as 450 cfs. There is fish passage through this 
diversion. 

The Tieton Diversion Dam, at Tieton RM 14.2, is downstream of the Tieton Dam at Rimrock 
Lake. The diversion dam, built in 1908 is regarded as an upstream migration barrier during low 
flows. 

As summarized in the Yakima Subbasin Summary (2001), “There are in addition several clusters 
of smaller diversions on the lower Naches below Wapatox. The South Naches Channel (RM 
14.0) diverts up to 141 cfs (USBR Hydromet data) for seven small irrigation canals serving 
orchards on the right bank of the lower Naches, and discharges some of its diverted flow back to 
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the river at about RM 10. Below the South Naches Channel diversion, the Kelley-Lowerey (RM 
13.7) diverts up to 30 cfs, the Gleed (RM 9.4) up to 40 cfs, the Congdon (RM 8.8) up to 55 cfs, 
the Chapman-Nelson (RM 6.0) up to 40 cfs, the City of Yakima (RM 3.6) up to 15 cfs and the 
Naches-Cowiche (RM 3.6) up to 40 cfs.  

While not a severe a problem as in other locations in the basin, some individual irrigation pumps 
and diversions remain unscreened. Replacement of these screens will result in improved 
productivity. At many locations in the upper reaches of the tributaries, culverts fully or partially 
block access, See Figure 2-90 for a depiction of current fish passage barriers. 
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Figure 2-93. Barriers to fish passage in the Mid Elevation Naches-Tieton Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

Spring chinook salmon, steelhead/rainbow trout, bull trout, Pacific lamprey and kokanee salmon 
are known to occur within the Assessment Unit. The distribution and abundance of these species 
has been heavily influenced by the placement and operation of the Rimrock Dam and the other 
small diversion dams that present partial barriers. A particular concern affecting juvenile 
salmonids is that the relatively sudden and dramatic increase in flow during flip-flop. The “flip-
flop” reservoir management program of the Bumping and Rimrock reservoirs has reduced 
spawning and rearing habitat in the lower Naches and Tieton Rivers and caused juvenile 
downstream displacement from these rivers. At a minimum, the increases in flow associated with 
flip-flop can cause fish to vacate feeding territories and migrate to new areas, increasing 
competition and stress, reducing growth, and increasing the likelihood of mortality (CSRP 1990). 
The current and historical distribution of the focal species in the Yakima Subbasin is illustrated 
in the focal species section earlier in this document. 

Spring Chinook Salmon 

Current distribution of spring chinook salmon has likely remained relatively similar to historic 
except for streams rendered inaccessible or unusable by excessive irrigation diversions or 
releases (e.g., the lower Tieton River) (NPPC 2001). The Naches stock is one of the three 
genetically distinct Yakima stocks and is the second most populous stock in the basin. This stock 
spawns in the Bumping River, the Little Naches River, Rattlesnake Creek and in the mainstem 
Naches above the Tieton confluence.  

Productivity of the Little Naches population is currently low possibly due to poor fitness of the 
population, naturally variable temperature and flow regimes (similar to Teanaway), and impacts 
from forestry management activities. Rattlesnake Creek supports spring chinook, as well as non-
salmonids (WDFW 1998). Chinook redds are usually found from the mouth of Rattlesnake 
Creek to the Little Rattlesnake, although Naches Ranger District biologists discovered several 
spring chinook redds in Rattlesnake Creek above the North Fork in 1998 (K. Lindhorst, USFS, 
pers.comm., 1998). 

Fall Chinook Salmon 

Fall chinook did not historically utilize stream habitat in the Mid Elevation Naches Assessment 
Unit. Fish distribution data from WDFW (2003) indicates that fall chinook are utilizing the 
mainstem Naches from the mouth upstream to the confluence with the Tieton (Figure 2-45), but 
this area is not considered to contribute any abundance or productivity of fall chinook. 

Steelhead / Rainbow Trout 

It is probable that the historical spawning distribution of summer steelhead included virtually all 
accessible portions of Yakima Basin, with highest spawning densities occurring in complex, 
multi-channel reaches of the mainstem Naches, and in third and fourth order tributaries with 
moderate (1-4 percent) gradients (NPPC 2001). 

In the Naches, 69 percent of spawning occurs in only two reaches, the Naches between Cowiche 
Creek. (RM 2.7) and the Tieton River (RM 17.5), and the Naches between Rattlesnake Creek 
(RM 27.8) and the Little Naches River (RM 44.6). The Bumping River (confluence at Naches 
RM 44.6) and the Naches between the Tieton River and Rattlesnake Creek each support 11.5 
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percent, and Rattlesnake Creek and the Naches from the mouth to Cowiche Creek each support 
3.8 percent. Importantly, about 43 percent of all spawning occurs below the Tieton River 
confluence, and progeny are therefore subject to the most severe impacts of flip-flop (NPPC 
2001). No spawning has been observed in the Tieton River. The lack of spawning in the Tieton is 
to be expected because it has been swept virtually clean of spawning gravel.  

It is very unlikely that steelhead or even spring chinook would be able to spawn in the large 
rubble in the main channel now, but steelhead can and do spawn in the lower Naches. Steelhead 
are spawning in higher elevation side channels and floodways that are inundated during April 
and May. The viability of many of these redds is, however questionable, given the rapid drop of 
flows during the late spring. It is very likely that many are dried up before emergence is 
complete in June and July. 

Sockeye / Kokanee Salmon  

Sockeye salmon and kokanee trout were not present historically in the Mid Elevation Naches 
Assessment Unit but were introduced in the 1920’s (Lake Whatcom stock) following completion 
of Rimrock Dam (WDFW 2003). These non-native stocks may present genetic risks to sockeye 
if they are able to exit Rimrock and interbreed with sockeye. Both kokanee and adfluvial bull 
trout utilize the reservoir for the majority of their life history, excluding brief periods where 
spawning, egg incubation and emergence, and outmigration occur. Kokanee provide the major 
forage base for the adfluvial bull trout present in Rimrock reservoir. 

Bull Trout 

Bull trout are known to occur throughout the Mid Elevation Naches Assessment Unit. Local 
fluvial populations have been identified in Naches River tributaries (Rattlesnake Creek, and 
Crow Creek) and adfluvial populations in Indian Creek and S. Fork Tieton River above Rimrock 
reservoir. Bull trout redds have been observed above the North Fork Rattlesnake Creek 
confluence (WDFW 1998), and rearing occurs in the mainstem Rattlesnake Creek as well as 
Hindoo Creek. Bull trout populations are fragmented by the loss of passage at Rimrock and 
Bumping dams, making these populations more vulnerable to extinction over the long term. 
Management of reservoir water levels can create obstructions to access of tributaries for Bull 
trout on spawning migrations (Rimrock). 

Bull trout have also been observed in the Little Naches River, the Bumping River below 
Bumping dam, the Tieton River below Rimrock dam and other small tributaries (WDFW 1998).  

Historically the South Fork Tieton population exhibited a fluvial life history and the Indian 
Creek population had a resident life history, but after the construction of Rimrock Dam, both of 
these populations evolved into distinct adfluvial populations. Based on spawning surveys, the 
Rimrock populations represent the strongest stocks in the Yakima Core area. 

Grazing impacts bull trout in SF Tieton River. The grazing occurs during spawning and can 
impact spawning by repeated disturbance of spawning fish, and redds through trampling by cattle 
either resting, drinking from or crossing SF Tieton. 

Pacific Lamprey 

Pacific lamprey utilization of the Mid Elevation Naches Assessment Unit has been documented 
by Wydoski and Whitney (2003). 
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Other Fish Species and Interactions 

Non-native brook trout were stocked in the Rimrock Lake drainage in the past, but stocking was 
eliminated due to concerns over hybridization with bull trout (WDW 1992). However, naturally 
reproducing brook trout populations still persist in some areas of the Naches drainage. One 
bull/brook hybrid was captured in October, 1994 in a trap at the mouth of Indian Creek. 
Hybridization was confirmed through genetic analysis (WDFW 2002). Widespread hybridization 
does not appear to have occurred in the drainage. Cuthrout trout and mountain whitefish are 
common in the Assessment Unit. 

Stream Channel Condition and Function 
Naches River 

The Naches River has a moderate gradient averaging 0.58 percent (0.28-0.71 percent range). 
There is a small, ~4-mile unconfined alluvial section centered on the Rattlesnake Creek 
confluence (Naches RM 27.8) and a large unconfined alluvial section extending from the 
Wapatox Dam (RM 17.1) to the Cowiche Creek confluence (RM 2.7). Outside of these alluvial 
areas, the river is generally confined—although not so tightly as to preclude a number of side 
channels and islands. Development has radically changed the structure and hydrograph of the 
lower Naches. The downstream end of the valley has been converted to orchards, residences, a 
golf course/trailer park/RV Park and, below the Cowiche confluence, a freeway and shopping 
mall. Most of the springbrooks and side channels that funneled into Buckskin Slough (a natural 
springbrook system in the lower Naches) have been filled, but a number still emerge from the 
ground for short distances and the lower 2-mile portion of Buckskin Slough itself still exists and 
is heavily used for spawning by coho and occasionally by steelhead. Highway 12 bisects the 
floodplain and restricts the river floodplain to half or less of its historical width. About half of the 
original cottonwood stands remain, the rest having been cleared for various kinds of 
development. Large woody debris is scarce, probably because of accelerated stream velocities 
and removal by private citizens, although some was recruited from upstream during the flood of 
1996. 

The South Naches channel, as well as a number of smaller springbrooks and side channels on the 
left bank, has been channelized and converted into irrigation canals. The diversity of channel 
types has been greatly reduced, and what was formerly a valley-wide complex of main channels, 
side channels, wall-base channels, sloughs, and wetlands is now generally two or three larger 
channels connected by braids, with a fair number of narrow, brushy side channels between a 
quarter mile and four miles long. The river is usually confined on both sides either by basalt 
canyon walls or by riprapped dikes or road embankments. Highway 410 parallels most of the left 
bank of the upper Naches and virtually all of the embankment is riprapped. In many places 
summer homes and residences on the right bank are protected by riprapped revetments as well. 
Bedload movement is apparent in some of the more narrowly confined reaches, and the right 
bank revetments have cut off historical side channels and springbrooks. 

The proportion of fine sediments in the lower Naches appears to be quite high. The dominant 
substrate particles are from one half to three quarters embedded. The narrower, faster flows of 
the Naches transport smaller particles into the middle Yakima. The substrate of the lower Naches 
is now an unusual mix of large (5-7 inches) cobble and sand except in some floodways and side 
channels where smaller gravels heavily embedded in sand are found. 
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There have been numerous changes to sediment transport processes in this Asseessment Unit. 
Most significantly, Rimrock Dam has starved the Tieton and portions of the Naches of sediment 
since its construction. This has resulted in severe degradation to the habitat conditions in the 
Tieton River. 

In the Lower Naches structure such as levees; roads and railroads which act as levees, bridges, 
irrigation intakes, and the Yakima Waste Treatment Plant and associated bank armoring have 
constricted the floodplain and increased sediment transport in some locations, variation in width 
of the levees has resulted in constrictions that effectively reduce gradient, creating depositional 
zones in other locations.  Channel characteristics are therefore an alternating series of unstable 
erosion and deposition zones separated by large areas more or less "natural" channel 
characteristics. 

In the Little Naches, the construction of the main Forest Service road up the Little Naches has 
resulted in loss of floodplain and channel constriction for several miles in the lower river. This 
contributes to channel instability.  

The irrigation diversion dam at Powerhouse Road acts to change the gradient of the Naches 
River, causing sediments to be deposited upstream, and starvation of downstream reaches. This 
seriously disrupts hyporheic function in this lower reach by elimination through filling of 
existing springbrooks and preventing the formation of new ones. 

Little Naches /lower Bumping River 

The Little Naches River is a free-flowing stream as it joins with the Bumping River to form the 
Naches River. The Bumping River ends at the Bumping Lake Dam, which separates that 
watershed into distinct upper and lower reaches. Little Naches tributaries accessible to upstream 
migrants include Crow Creek, Quartz Creek, and the North, Middle and South Little Naches 
forks. Although of different sizes in terms of mean annual flow, these and other Naches 
tributaries have a similar, moderate gradient of from slightly less than 1.0 percent (Bumping 
River below American confluence) to slightly more than 2.0 percent (Rattlesnake Creek). The 
Little Naches River is unregulated and is not diverted, but the Bumping River is regulated. The 
lower Bumping River is a stable, pocketwater type stream, with a few short side channels in 
lower gradient flats. Upstream of Salmon Falls, habitat in the Little Naches is nearly pristine, 
with abundant spawning gravel, excellent riparian condition, adequate summer flows, and 
plentiful large woody debris and instream cover (YSP 1990). However, the 4.4 miles of the Little 
Naches below Salmon Falls was severely degraded by a series of floods in the late-1970s, and by 
an emergency campground restoration and protection project that removed bedload material, 
widened and channelized the riverbed, and eliminated riparian vegetation (YSP 1990). An 
instream restoration project completed in 1988 included the installation of large boulders 
intended to scour holes for holding and rearing habitat and the planting of riparian vegetation. 
This project was not successful and the lower 4.4 miles of the Little Naches now affords the 
poorest spawning and rearing habitat in the drainage. 

Although extensive gravel bars are not often found in the lower Bumping, patch gravel of high 
quality associated with large woody debris and large boulders is well distributed. Spawning 
gravel is abundant in the Little Naches River and tributaries, although fine sediment levels range 
from 12 percent to 24 percent (YSP 1990; J. Matthews, YN, pers.comm., 2000). Deposition of 
fine sediments has increased since the initiation of large-scale clearcutting in the upper 
watershed (YSP 1990, WDFW 1998). 
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Substrate condition in the lower Bumping River downstream is fair to good, with very little 
sedimentation of gravels (YSP 1990, WDFW 1998). The Bumping does, however, have many 
bouldery reaches unsuitable for spring chinook spawning, but which are probably adequate for 
steelhead (YSP 1990). 

Tieton River 

The Tieton River is significantly altered from its historic condition by the presence of a diversion 
dam and reservoir storage dam. These dams have altered flow patterns, sediment transport 
processes, thermal conditions, fish passage and other conditions. 

Above the Tieton Dam, the upper watershed consists of the North and South forks of the river. 
Upstream of Rimrock Lake, the North Fork is, even today, somewhat steeper (gradient ~2.5 
percent), with larger substrate and less complex channel structure, but an abundance of large 
woody debris. Clear Creek Dam, on the lower North Fork of the Tieton several miles upstream 
of Rimrock Lake, has a fish ladder. However, probably because of insufficient attraction flow, 
the ladder is not used by bull trout. Therefore, the North Fork of the Tieton has no known 
resident population of bull trout, although at least one single fish has been documented. 

Although Tieton Dam also blocks the South Fork of the Tieton, there is a waterfall on the lower 
South Fork that is now inundated by Rimrock Lake. It is therefore possible that the South Fork 
would remain inaccessible to salmon and steelhead even if passage could be restored over Tieton 
Dam. 

High flows associated with summertime releases of water from Rimrock Lake have swept the 
lower Tieton clean of gravel, in many places down to bedrock. In the lower Tieton, the quality of 
the small pockets of gravel that still exist is good, although heavy rains increase turbidity due to 
large natural slide areas (WDFW 1998). Because of the natural confinement, large woody debris 
probably never was abundant, and the few pools present were likely to have been associated with 
large boulders. The lower half of the reach has a slightly lower gradient and probably contained 
point bars of spawning gravel historically, but the substrate of the steeper upper section probably 
always consisted primarily of large rubble. Tributaries to the lower Tieton are small, flow 
through shrub-steppe, and sometimes go dry in the summer. The Yakima-Tieton diversion dam 
at RM 14.5 of the lower Tieton is a barrier to upstream migration at low flows (WDFW 1998). 

Rattlesnake Creek 

Rattlesnake Creek penetrates a very mountainous area, is slightly larger than other Naches 
tributaries (134 mi2), is tightly confined in a very deep and steep-walled canyon above the Little 
Rattlesnake confluence (RM 1.1), and is very flashy. Major tributaries accessible to upstream 
migrants include Little Rattlesnake Creek (RM 1.1), the North Fork (RM 7.7) and Hindoo Creek 
(RM 13.2). An 8-ft cascade at RM 14.2 of Rattlesnake Creek may represent a passage barrier at 
low flows (Bryant and Parkhurst 1950). There is a substantial alluvial fan at its mouth where it 
enters the Naches River. This alluvial fan and the adjacent floodplain have been significantly 
altered by roads, irrigation diversions and housing development. During low flow or drought 
years the combination of low flow, diversions, and the porous nature of the alluvial fan can 
create passage problems for spring chinook and bull trout. 
Substrate consists primarily of large cobble and gravel, and generally contains a low percentage 
of fines. Bedload movement is frequent and areas scoured to bedrock are common in the canyon. 
Pools are relatively numerous throughout, but usually lack cover, and the entire stream, except 
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for the depositional area near the mouth, is lacking in large woody debris. Spawning habitat in 
Rattlesnake Creek and its tributaries is generally limited to patches—except in the lower mile. 

Riparian / Floodplain Condition and Function 
Naches River 

Upstream of the confluence with the Tieton, riparian condition on the Naches are generally good 
to excellent, with some significant areas of lesser quality due to confinement by highways and 
roads, levee construction and homesite development. Downstream of the confluence, the riparian 
zone is significantly degraded in many locations. Much of the degradation on the north bank is 
due to the presence of Highway 12 in close proximity to the river. The flip flop management 
regime in this reach has had severe consequences on regeneration and even survival of 
cottonwood.  This in turn has lead to sedimentation, channel widening and chronic instability, 
lack of woody debris recruitment, and other problems. Recent purchase of the Wapatox 
powerplant by the Bureau of Reclamation, and the significant restoration of summer flow to a 
large portion of this reach should improve riparian condition significantly in this reach. 

Little Naches / lower Bumping River 

The Little Naches River watershed is moderately large (102 mi2) and heavily timbered, although 
extensive clear-cutting has occurred over the last decade. Historically the river flowed through a 
narrow, heavily wooded mountain valley. In many places the side walls are canyonlike, rising 
sheer from the river on one side or the other. The forests on the side slopes and river bottoms are 
composed principally of pine with fir, larch, hemlock and cedar also present. A few scattered 
cottonwood and alder are found along the streambanks. None of the valley is under cultivation. 
This is a fast moving stream with excellent riffles and fine spawning gravels. Deep holes are 
scattered throughout its course providing excellent cover and resting pools for migrating 
salmonids. Numerous windfalls and small logjams also provide cover. There is a small cascade, 
[Salmon Falls, with a total drop of about eight feet at RM 4.4. These falls were marginally 
passable, and have been improved by construction of a fishway in 1983. Its current riparian 
condition is regarded as excellent upstream of Salmon Falls (YSP 1990, WDFW 1998), but poor 
below (floods and channelization described previously). 

The riparian corridor on the Bumping River is generally excellent, except in increasing numbers 
of areas where there are clusters of summer homes, with associated removal of riparian 
vegetation and riprap armoring of the streambanks (WDFW 1998). In the Little Naches, the 
condition of the upper watershed in some upland areas has, however, been damaged by extensive 
clear-cutting. 

Tieton River 

Riparian condition in the lower Tieton is reasonably intact except where eliminated by the 
embankment of Highway 12 (WDFW 1998).  
The lower Tieton flows through a narrow, heavily forested canyon with steep side walls. The 
floodplain is minimal and the stream rarely flows through more than a single channel. The river 
is confined by the canyon walls on one side and the embankment of Highway 12 on the other for 
almost its entire length. Because of the natural confinement, large woody debris probably never 
was abundant, and the few pools present were likely to have been associated with large boulders. 
The lower half of the reach has a slightly lower gradient and probably contained point bars of 
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spawning gravel historically, but the substrate of the steeper upper section probably always 
consisted primarily of large rubble. 

Rattlesnake Creek 

Conifers are abundant where side slopes of the canyon are not so steep as to preclude them. 
Before development and channelization, the lower several miles of the stream were fringed with 
dense growth of alders, willows, and cottonwoods. The middle canyon reaches are virtually 
devoid of woody vegetation because the spring freshet is large enough to strip the banks and 
scour the stream bottom, in some places to bedrock. Pools are relatively numerous throughout, 
but usually lack cover, and the entire stream except for the depositional area near the mouth is 
lacking in large woody debris. Upstream of the Little Rattlesnake confluence, riparian conditions 
along Rattlesnake Creek are good where the canyon walls are not too steep to support trees 
(Bryant and Parkhurst 1950). 

Water Quantity 
Naches River 

Water management in the Yakima/Naches basin incorporates a coordinated sequence of reservoir 
releases referred to as the “flip-flop”. This practice consists of emphasizing the release of waters 
from the reservoirs of the upper Yakima through the irrigation season until early September, 
during which time releases from Rimrock Lake and (to a much lesser degree Bumping Lake) are 
reduced. This pattern is then reversed (hence, “flip-flop”), with Rimrock and Bumping lakes 
providing all the water needed to support the Wapato and Sunnyside diversions, and a 
corresponding curtailment of releases from the upper Yakima reservoirs. The hydrograph in the 
upper Naches (Figure 2-94, based upon flows at the Cliffdell gage, RM 38.8) over the past seven 
years is virtually indistinguishable from the mean historical hydrograph. This is to be expected in 
a river reach subject only to the regulatory capacity of the 33,000 AF Bumping Reservoir. 
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Steelhead Trout Life History
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Bull Trout Life History
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Pacific Lamprey Life History
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Figure 2-94. Comparison of current and historical average flow of the Naches River at Cliffdell with 
the life history stages of spring chinook, steelhead, bull trout, and Pacific lamprey. Hydrograph data 
from USBR (2004). 
 

Within the lower Naches, up to 450 cfs was historically diverted at Wapatox Dam (RM 17.1) 
year round. Most of this water was used for hydroelectric generation and all but 50 cfs (which is 
used for irrigation April 1 – October 14) was returned to the river at a powerplant located at RM 
9.7. The US Bureau of Reclamation has purchased the Wapatox Power Plant and diversion 
infrastructure, and is in the process of eliminating the water power diversion and setting up 
managment of the irrigation water right and infrastructure over the long term. There are, in 
addition, several clusters of smaller diversions on the lower Naches below Wapatox. The portion 
of the lower Naches which was most severely impacted by all of these diversions is the so-called 
“bypass reach”, which extends 7.4 miles from the Wapatox diversion to the powerplant outfall. 
Within the bypass reach, the Naches River had to supply the needs of the South Naches Channel 
and the Kelly-Lowerey Ditch before being recharged with ~400 cfs of Wapatox water at the 
powerplant. During drought years, flows had historically become exceedingly low in the bypass 
reach, resulting in stranding juvenile salmonids in the many side channels and braids.  

Assessing the benefits of the Wapatox purchase is not possible at this time due to the ability that 
USBR has to manage the purchased water right through storage or transfer to benefit the 
fisheries resource. Final disposition of the water purchased with the Wapatox power plant has yet 
to be decided. It is certain that the restoration of flow to this reach will have a major beneficial 
effect on habitat forming processes in the Lower Naches. 

Even with the restoration of flow to the bypass reach, summer low flows are still well below pre-
1850 flows due to the flip flop flow regime. The length and severity of the low flow season have 
been increased by flow regulation resulting in an overall loss of habitat capacity due to 
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reductions in habitat diversity, spatial temperature diversity (dewatered side channels) and 
habitat area. 

Little Naches / lower Bumping rivers 

The Little Naches River is unregulated but is not diverted, and the Bumping River is regulated. 
Water quantity is not a substantial issue in the lower Bumping except for rare periods of low 
flow associated with the malfunction or repair of the outlet structure at Bumping Dam. In the 
Little Naches, there has been some concern that clearcutting and fires in the upper watershed 
would increase peak flows, possibly to damaging levels, as well as decreasing already marginal 
summer low flows. There is, however, no conclusive evidence of a change in the hydrograph 
(YSP 1990; Figure 2-97). Low fall flows probably limit production of spring chinook in the 
Little Naches by reducing the quantity of suitable spawning habitat (YSP 1990, WDFW 1998). 

Tieton River 

The hydrograph of the lower Tieton River has been reversed as a result of impoundment above 
Tieton Dam and water releases for irrigation needs. The natural period of peak flows has been 
shifted from April-June to August through mid-October and increased in magnitude by about one 
third, from values on the order of 1,200 cfs to 1,800 cfs. Low flows during winter have been 
decreased radically, from historical values in the neighborhood of 200 cfs to values as low as 8-
10 cfs in the past seven years, and to zero in the past.  

Rattlesnake Creek 

Rattlesnake Creek is unregulated, but diverted. The natural low flows combined with several 
diversions and the condition of the stream as it crosses the porous alluvial fan can create 
migration barriers for spring chinook, steelhead, and bull trout near the creek mouth, especially 
during drought years.  

Water Quality 
Naches River 

Excursions from state water quality standards for water temperature have been documented on 
the Naches River, which is listed on the CWA Section 303(d) impaired water quality list for pH, 
silver (further sampling was recommended in 2001 as not consistent with other water quality 
samples), and temperature. In addition, water temperature excursions are documented for Gold 
Creek (tributary to upper Naches River, which is also on the 303(d) list). Of the these water 
quality problems, the most significant is temperature. Although the mean July and August water 
temperatures in the lower Naches over the years 1988-2000 are only 62.2oF and 64.1oF (USBR 
Hydromet data), maximum single day mean temperatures over this period have reached the mid 
70s. Elevated temperatures can be expected to constitute a significant problem during very low 
flow years such as 1992 or 1994, when the entire flow of the stream is concentrated in a trickle in 
the center of the streambed, especially in the bypass reach. The effect of recent increases in flow 
on temperatures in the Bypass Reach is not currently known, but the Naches is the subject of a 
TMDL study for temperature in 2004-2005. Modeled temperature profiles and temperature 
monitoring associated with the study should provide this information. 

Little Naches/lower Bumping Rivers 

Currently, summertime water temperatures along the Naches can reach 72-73 oF (22.2 to 22.8oC; 
Naches Ranger District, unpublished data). This increase is due to changes affecting the 
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hydrology of the Bumping and Little Naches rivers. The percent fines in the Little Naches over 
the period 1991-1996 ranged from 11 to 24 percent (J. Matthews, YN, pers.comm., 2000). 

Maximum water temperatures in the low 70s (Naches Ranger District, unpublished data) have 
been observed in both the Bumping and Little Naches Rivers near their mouths, where they 
merge to form the Naches. Despite the fact that maximum temperatures, particularly in low flow 
years like 1992 and 1994, can be stressfully high, mean summer temperatures are higher than 
optimal but not critically high. Mean July and August temperatures at Cliffdell (RM 38.8) over 
the years 1992 – 1999 were 60 and 63.4oF (15.5 and 17.4oC), respectively (USBR Hydromet 
data). 

The Bumping River is listed on the CWA 303(d) impaired water quality list for water 
temperature. There were numerous excursions from the temperature standards documented on 
the Bumping River at the American Forks campground from 1991-1994, and the USFS has 
documented instances in which the maximum temperature exceeded 70oF (21.1oC). The 
differences between the current and historic temperature regime in the Bumping River is 
uncertain, since the natural Bumping Lake would also have contributed high temperature water 
to the river similar to results for the Upper Yakima lakes presented in Vaccarro (1986). Water 
quality in the Little Naches is quite good except occasionally for temperature (WDFW 1998). 
The following Little Naches tributaries have been placed on the CWA Section 303(d) impaired 
water quality list for temperature: Bear, Blowout, Mathew, and Crow Creeks. Water 
temperatures in excess of 70oF (21.1oC) have been observed in the lower Little Naches itself 
(Naches Ranger District, unpublished data). 

Tieton River 

Water quality is not an issue in the lower Tieton (YSP 1990, WDFW 1998). During the winter 
months, high turbidity can be observed in the Tieton and Naches Rivers. It appears that the 
source of this turbidity is wind and wave erosion of the bed of the reservior as it is being filled 
over the winter. The effects of this fine sediment load is unknown, but may be related to the 
embeddedness mentioned in the mainstem Naches earlier. 

Rattlesnake Creek 

Excursions from state water quality standards for water temperature have been documented on 
both Rattlesnake and Little Rattlesnake creeks, which are listed on the CWA Section 303(d) 
impaired water quality list for temperature. Other than temperature, water quality in Rattlesnake 
Creek is generally good. 
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Protection Key Habitat Findings for the Mid Elevation Naches-Tieton Assessment 
Unit: 

• Historically the South Fork Tieton population exhibited a fluvial life history and the 
Indian Creek population had a resident life history, but after the construction of Rimrock 
Dam, both of these populations evolved into distinct adfluvial populations. Based on 
spawning surveys, the Rimrock populations represent the strongest stocks in the Yakima 
Core area. 

Restoration Key Habitat Findings for the Mid Elevation Naches-Tieton Assessment 
Unit: 

• Due to the submerged and unscreened outlet of Rimrock lake, fish (principally Kokanee 
and Bull Trout) in the lake become entrained during the rapid drawdown of the lake in 
September and October. 

• Grazing impacts bull trout in SF Tieton River. The grazing occurs during spawning and 
can impact spawning by repeated disturbance of spawning fish, and redds through 
trampling by cattle either resting, drinking from or crossing SF Tieton. 

• Grazing impacts bull trout in SF Tieton River. The grazing occurs during spawning and 
can impact spawning by repeated disturbance of spawning fish, and redds through 
trampling by cattle either resting, drinking from or crossing SF Tieton. 

• Large woody debris is scarce, probably because of accelerated stream velocities and 
removal by private citizens, although some was recruited from upstream during the flood 
of 1996. 

• Spawning gravel is abundant in the Little Naches River and tributaries, although fine 
sediment levels range from 12 percent to 24 percent (YSP 1990; J. Matthews, YN, 
pers.comm., 2000). Deposition of fine sediments has increased since the initiation of 
large-scale clearcutting in the upper watershed (YSP 1990, WDFW 1998). 

• Low Flows reduce/eliminate habitat availability/quality/diversity. 
• Lack of Habitat diversity (pools with cover)/Lack of Large Woody Debris. 
• Productivity has been lost due to loss of access to habitat. 
• While not a severe a problem as in other locations in the basin, some individual irrigation 

pumps and diversions remain unscreened. 
• At many locations in the upper reaches of the tributaries, culverts fully or partially block 

access,  
• The diversity of channel types has been greatly reduced. The river is usually confined on 

both sides either by basalt canyon walls or by riprapped dikes or road embankments  
• Sediment transport processes have been altered in the Naches River. 
• Flip-flop flow management negatively affects the entire suite of ecosystem functions in 

the Tieton and Naches reaches. 
• Highway 410 parallels most of the left bank of the upper Naches and virtually all of the 

embankment is riprapped. In many places, riprapped revetments protect summer homes 
and residences on the right bank as well. 

• Bedload movement is apparent in some of the more narrowly confined reaches, and the 
right bank revetments have cut off historical side channels and springbrooks. 
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• Management of reservoir water levels can create obstructions to access of tributaries for 
Bull trout on spawning migrations (Rimrock). 

• Bull trout populations are fragmented by the loss of passage at Rimrock and Bumping 
dams, making these populations more vulnerable to extinction over the long term.  

• Upstream of Salmon Falls, habitat in the Little Naches is nearly pristine, with abundant 
spawning gravel, excellent riparian condition, adequate summer flows, and plentiful large 
woody debris and instream cover (YSP 1990). However, the 4.4 miles of the Little 
Naches below Salmon Falls was severely degraded by a series of floods in the late-1970s, 
and by an emergency campground restoration and protection project that removed 
bedload material, widened and channelized the riverbed, and eliminated riparian 
vegetation (YSP 1990). This project was not successful and the lower 4.4 miles of the 
Little Naches now affords the poorest spawning and rearing habitat in the drainage. 

• Rimrock Dam has inundated some of the most productive pre-1850 habitats in the Tieton 
Basin. Restoration of passage at Tieton Dam may not result in viable anadromous 
salmonid populations due to this habitat loss and severely altered habitats downstream. 

• Pools are relatively numerous throughout, but usually lack cover, and the entire stream, 
except for the depositional area near the mouth, is lacking in large woody debris. 
Spawning habitat in Rattlesnake Creek and its tributaries is generally limited to patches—
except in the lower mile. 

• Within the lower Naches, up to 450 cfs was historically diverted at Wapatox Dam (RM 
17.1) year round. Most of this water was used for hydroelectric generation and all but 50 
cfs (which is used for irrigation April 1 – October 14) was returned to the river at a 
powerplant located at RM 9.7. The US Bureau of Reclamation has purchased the 
Wapatox Power Plant and diversion infrastructure, and is in the process of eliminating the 
water power diversion and setting up managment of the irrigation water right and 
infrastructure over the long term. 

• Assessing the benefits of the Wapatox purchase is not possible at this time due to the 
ability that USBR has to manage the purchased water right through storage or transfer to 
benefit the fisheries resource. Final disposition of the water purchased with the Wapatox 
power plant has yet to be decided. It is certain that the restoration of flow to this reach 
will have a major beneficial effect on habitat forming processes in the Lower Naches. 

• (Rattlesnake Creek)During low flow or drought years the combination of low flow, 
diversions, and the porous nature of the alluvial fan can create passage problems for 
spring chinook and bull trout. 

 

Key Uncertainties for the Mid Elevation Naches-Tieton Assessment Unit: 

• The effect of recent increases in flow on temperatures in the Bypass Reach is not 
currently known, but the Naches is the subject of a TMDL study for temperature in 2004-
2005. Modeled temperature profiles and temperature monitoring associated with the 
study should provide this information. 

• Productivity of the Little Naches population is currently low possibly due to poor fitness 
of the population, naturally variable temperature and flow regimes (similar to Teanaway), 
and impacts from forestry management activities. Planted kokanee in Rimrock Lake are 
successfully reproducing, and these fish from Whatcom Lake stocks may present genetic 
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risk to sockeye if they are reintroduced.Bull trout have reduced population viability due 
to competition and interbreeding with brook trout. 
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6.5.7 High Elevation Naches Assessment Unit 
Overview 

The High Elevation Naches Assessment Unit (Figure 2-94) encompasses approximately 155 
square miles and is situated just east of the crest of the Cascade Mountains. Elevation within the 
Assessment Unit ranges from 2,800 ft to 7,700 ft msl. The Assessment Unit receives 
approximately 61-71 inches of precipitation a year. According to the 2000 United States Census, 
approximately 518 people live in the unit. The US Forest Service manages the vast majority of 
the land in this Assessment Unit (Figure 2-92). 
 

High Elevation Naches Landuse

Fed, YN
Agriculture
Residential
Commercial
Public

 
Figure 2-95. Comparison of land uses in High Elevation Natches Assessment Unit  
 

This unit consists of two major, independent, subwatersheds (Figure 2-94). The subwatershed 
occupying the northern portion of the unit consists of the American River, from its headwaters to 
the point of its confluence with the Bumping River, and all the American River tributaries above 
that confluence. Principal tributaries of the American River include Mesatchee Creek, Union 
Creek, Kettle Creek, and Morse Creek. This subwatershed is bounded on the west by the 
Cascade crest, on the north and east by its transition into the Mid-Elevation Natches/Tieton 
Assessment Unit, and on the south by the other subwatershed of this unit, the upper Bumping 
River subwatershed. 

The second subwatershed of this unit (roughly half of the unit) is the upper Bumping River 
subwatershed, from its headwaters to the Bumping Lake Dam, including all the Bumping River 
tributaries above the dam. Principal tributaries of the upper Bumping River include Copper 
Creek, Deep Creek, Cougar Creek, and Cedar Creek. This subwatershed also is bounded by the 
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Cascade Crest on the west, by the Mid-Elevation Natches/Tieton Assessment Unit on the east, 
and by the American River watershed on the north. 

There is only one major impoundment in this unit, Bumping Lake, created by the Bumping Lake 
Dam (Figure 2-95). This is solely a storage reservoir, formed when the 61-foot-high earthfill dam 
was completed in 1910, impounding a drainage area of 68 square miles. USBR data indicate that 
the total storage volume of this facility is 33,000 acre-feet (USBR 2004). There is no fish 
passage provided at this dam. Lack of fish passage facilities at Bumping Lake Dam has resulted 
in the extirpation of sockeye and other anadromous species above the dam. In addition, culverts 
on forest roads have reduced habitat availability in parts of the Assessment Unit. 
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Figure 2-96. Barriers to fish passage in the High Elevation Naches Assessment Unit 
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Aquatic Habitat 
Species Distribution and Utilization 

The High Elevation Naches Assessment Unit supports spring chinook, rainbow and bull trout, as 
well as other salmonid and non-salmonid species (Table 1-5). In 1950 Bumping Lake was treated 
with rotenone to kill northern pikeminnow and suckers. This also killed a variety of other fish 
species, including bull trout. Bull trout and kokanee were able to re-colonize the lake in 
subsequent years, but it was probably a slow rebuilding process. The current and historical 
distribution of the focal species in the Yakima Subbasin is illustrated in the focal species 
discussion of this fish assessment. 

Spring Chinook Salmon 

Some of the best spring chinook spawning and rearing habitat in the entire Yakima Subbasin is 
found in the American River between RM 5 and 15.8 (WDFW 1998). American River spring 
chinook are one of the three genetically distinct Yakima stocks and are the least numerous stock 
in the basin. They spawn exclusively in the mainstem American River. The American River 
stock differs from the other two in that the commencement of spawning occurs earlier and 
consists primarily of 5-year-old fish (see focal species section for more details).  

Fall Chinook Salmon 

Fall chinook did not historically, and do not currently, utilize stream habitat in the High 
Elevation Naches Assessment Unit. 

Steelhead / Rainbow Trout 

Hatchery rainbow trout have been stocked in Bumping Lake for at least the past 25 years. 
Although catchable-size rainbows are no longer stocked in the lake, rainbow fry continue to be 
stocked. In their survey of the American River in 1935, Bryant and Parkhurst (1950) reported 
that “rainbow, cutthroat and Dolly Varden trout are plentiful in this stream in abundance in the 
order named”, and that “no steelheads or species of salmon other than chinooks are reported to 
be present in this stream although it is probable that steelhead do make a spawning migration 
into the area”. These reports are at variance with the observations of Yakama Nation 
(unpublished data 2001), who have rarely if ever observed adult or juvenile O. mykiss in the 
American River. Similarly, Hockersmith et al. (1995) radiotagged steelhead trout and although 
fish were tracked to many other parts of the basin, no tagged fish were observed entering the 
American River. The current scarcity of rainbow/steelhead in the American is puzzling, given 
the pristine nature of the American River and their presence in the neighboring Bumping River. 

Sockeye / Kokanee Salmon  

Sockeye salmon were historically abundant in the High Elevation Yakima Assessment Unit but 
were extirpated in the 1920’s following completion of impassible storage dams below Bumping 
Lake. The distribution of sockeye was never extensive, even prior to 1850 (Figure 2-56). 
Kokanee salmon, a landlocked form of sockeye salmon, occur in Bumping reservoir (WDFW 
2003, source of GIS data). Both kokanee and adfluvial bull trout utilize the reservoirs for the 
majority of their life history, excluding brief periods where spawning, egg incubation and 
emergence, and outmigration occur. There are self-sustaining populations of kokanee in 
Bumping Lakes, but since there have been introductions it cannot be positively affirmed these 
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populations are of natural origin (Jeff Fryer, pers. comm. 2003). Reservoir management is not 
conducive to beach spawning sockeye. If reintroduction is to be successful, sufficient habitat 
must exist in the tributaries to support a viable population.  

Bull Trout 

Bull trout are known to occur in the High Elevation Naches Assessment Unit. Bumping Lake 
currently supports a population of adfluvial bull trout, which spawn in Deep Creek (WDFW 
1998). The Deep Creek population probably originated from a native adfluvial life history form, 
which was present before the construction of Bumping Dam (USFWS 2002). Fluvial bulltrout 
redds are repeatedly observed in the American River watershed in and around Union Creek (RM 
11.5) and upstream of Lodgepole Campground RM 15.5)(WDFW 1998). The adfluvial bull trout 
population in Bumping Lake and the fluvial population in the American River are believed to be 
at high risk of extinction (USFWS 2002). Bull trout populations have been fragmented by loss of 
passage at Bumping Dam, making the Bumping Lake population more vulnerable to extinction 
over the long term. 

Pacific Lamprey 

Pacific lamprey utilization of the High Elevation Naches Assessment Unit has not been 
documented (WDFW 2003, source of GIS maps). 

Other Fish Species and Interactions 

Naturally reproducing brook trout populations occur in tributary streams in the Naches drainage 
that are known to have negative impacts on bull trout populations (WDFW 1998). Probable 
impacts to 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). Cuthroat 
trout and mountain whitefish are also common. 

Stream Channel Condition and Function 
American River Group 

The American River, along with its tributaries, is noted for its pristine status and the unique run 
of spring chinook it supports. Most of the river from its mouth upstream to Mesatchee Creek 
(RM 15.8) flows through a wide, marshy floodplain in a multitude of small channels conducting 
flows around a series of beaver dams. Side channels are common above RM 5, as are wet 
meadows. The river enters a narrow gorge above Union Creek, at RM 14, where it drops 100 feet 
in 400 yards in a series of cascades. These cascades may be a barrier to upstream migration at 
low flows (YSP 1990, WDFW 1998). The American River is considered to be routinely 
accessible to spring chinook as far as the Cascades and occasionally accessible up to the beaver 
dam marsh just below Mesatchee Creek. 

The mean gradient of the American River is 1.4 percent, although in the lower five miles the 
gradient is considerably steeper (3-4percent) and the river is filled with large boulders and large 
woody debris. 

From RM 5 to the confluence of Mesatchee Creek (RM 15.8), large woody debris and deep, 
well-protected resting pools are abundant. There are also numerous large gravel bars consisting 
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of a high proportion of small gravels and generally less than 10 percent fines (YSP 1990, 
WDFW 1998; J. Matthews, YN, pers.comm., 2000). Above Mesatchee Creek, for a distance of 
1.5 mi the substrate becomes primarily sand and, where beavers are active, mud. The substrate is 
gravel and cobble in the headwater reaches 

Upper Bumping River Group 

These headwater areas were made inaccessible to salmon and steelhead by impassible storage 
dams. Yet most of these streams are relatively pristine, occupying watersheds that are largely 
undeveloped. The upper Bumping River, along with these many other headwater and upper 
tributary reaches, is cold, small and often rather steep (gradient >4 percent). Some were probably 
negotiable by steelhead, although probably not spring chinook and coho. It is a relatively intact 
portion of the watershed. 

Riparian/Floodplain Condition and Function 
Upper Bumping River 

There is no specific information documenting floodplain and riparian conditions. As an area that 
is relatively intact (with the exception of the portion of the river inundated by the reservoir), 
these conditions and the related functions are also presumed to be close to the historically natural 
state. 

American River 

Except for some bank damage at several campgrounds, the riparian corridor of the American 
River is pristine, consisting in most places of an overstory of old growth Douglas-fir and an 
understory of willows and alder. 

Water Quantity 
Upper Bumping River 

There is no specific information on the hydrograph of the upper Bumping River as it enters the 
reservoir or of the other tributaries of this subwatershed. Given the largely unaltered landscape of 
these areas, the flows are presumed to be essentially natural. Unlike the other lakes in the 
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watershed, there is no information regarding the pre-impoundment lake levels of Bumping Lake. 

Bull Trout Life History
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Figure 2-96. Comparison of Bumping Lake average elevations from 1912-2003 with bull trout life 
history stages. Lake data from USBR (2004).  

Sockeye Life History
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Figure 2-97. Comparison of Bumping Lake average elevations from 1912-2003 with sockeye 
salmon life history stages. Lake data from USBR (2004). 
 

American River 

The hydrograph of the American River is considered to be essentially natural. Mean monthly 
flows typically range from about 50 cfs in September to 650-700 cfs in May, although extreme 
low flow periods in recent years have been concentrated in the fall and winter months (October 
through January). In the drought years of the 1980’s and the very dry years of 1992 and 1994, 
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late fall/winter flows below 30 cfs were not uncommon. A peak flow of 2,857 cfs was observed 
in the American during the February flood of 1996. Production may be limited by naturally low 
flows in the summer fall and winter combined with extremely cold and long winters. 

Water Quality 
The subbasin summary reviews the water quality ratings for the streams in this Assessment Unit 
and notes that, with specific 303(d) list exceptions, the waters of both the American River and 
upper Bumping River subwatersheds is classified as AA (exceptional). It also notes that many of 
these listings are for temperature exceedence, including temperatures of 610F (160 C) at locations 
in both the American and Bumping River watersheds (NPPC 2001). Both the Bumping River 
and the American River are briefly mentioned in the Snyder and Stanford (2000) as having 
temperatures in exceedence of 610F (160 C) and as having excellent water quality. 

Upper Bumping River 

There is no other specific information on water quality in the upper Bumping River (as it enters 
the reservoir) or of the other tributaries of this subwatershed. Given the largely unaltered 
landscape of these areas, water quality is presumed to be essentially natural—that is, meeting the 
standards for class AA waters. 

American River 

Water quality is generally excellent in the American River (YSP 1990). Although 23 excursions 
for water temperature were documented at RM 0.5 in the very hot years of 1992 and 1994. 
Percent fines over the period 1991-1996 in the American River have consistently been about 10 
percent (J. Matthews, YN, pers.comm., 2000). 
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Protection Key Habitat Findings for the High Elevation Naches Assessment Unit: 

• Some of the best spring chinook spawning and rearing habitat in the entire Yakima 
Subbasin is found in the American River between RM 5 and 15.8 (WDFW 1998). 
American River spring chinook are one of the three genetically distinct Yakima stocks 
and are the least numerous stock in the basin.  

• The adfluvial bull trout population in Bumping Lake and the fluvial population in the 
American River are believed to be at high risk of extinction (USFWS 2002). 

• The American River, along with its tributaries, is noted for its pristine status. 
• The Bumping Lake tributaries are relatively pristine, occupying watersheds that are 

largely undeveloped. The upper Bumping River, along with these many other headwater 
and upper tributary reaches, is cold, small and often rather steep (gradient >4 percent). 
Some were probably negotiable by steelhead, although probably not spring chinook and 
coho. It is a relatively intact portion of the watershed. 

• The American River riparian corridor is pristine, consisting in most places of an 
overstory of old growth Douglas-fir and an understory of willows and alder. 

• The hydrograph of the American River is considered to be essentially natural. 
• Given the largely unaltered landscape of these areas, water quality is presumed to be 

essentially natural—that is, meeting the standards for class AA waters. 
• Water quality is generally excellent in the American River (YSP 1990). 

 

Restoration Key Habitat Findings for the High Elevation Naches Assessment Unit: 

• There is no fish passage provided at Bumping Lake Dam. 
• Lack of fish passage facilities at Bumping Lake Dam has resulted in the extirpation of 

sockeye and other anadromous species above the dam. 
• Some culverts on forest roads have reduced habitat availability in parts of the Assessment 

Unit.  
• Sockeye salmon were historically abundant in the High Elevation Yakima Assessment 

Unit but were extirpated in the 1920’s following completion of impassible storage dams 
below Bumping Lake. 

• Reservoir management is not conducive to beach spawning sockeye. If reintroduction is 
to be successful, sufficient habitat must exist in the tributaries to support a viable 
population. Bull trout population have been fragmented by loss of passage at Bumping 
Dam, making the Bumping Lake population more vulnerable to extinction over the long 
term  

• Probable impacts to 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). 

• There is bank damage associated with several campgrounds along the American River  
 

Key Uncertainties for the High Elevation Naches Assessment Unit: 

• There are self-sustaining populations of kokanee in Bumping Lakes, but since there have 
been introductions it cannot be positively affirmed these populations are of natural origin 
(J. Fryer, pers. comm. 2003). 
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• Unlike the other lakes in the watershed, there is no information regarding the pre-

impoundment lake levels of Bumping Lake. 
• Concerning the American River Bryant and Parkhurst (1950) reported that “rainbow, 

cutthroat and Dolly Varden trout are plentiful in this stream in abundance in the order 
named”, and that “no steelheads or species of salmon other than chinooks are reported to 
be present in this stream although it is probable that steelhead do make a spawning 
migration into the area”. These reports are at variance with the observations of Yakama 
Nation (unpublished data 2001), who have rarely if ever observed adult or juvenile O. 
mykiss in the American River. Similarly, Hockersmith et al. (1995) radiotagged steelhead 
trout and although fish were tracked to many other parts of the basin, no tagged fish were 
observed entering the American River. The current scarcity of rainbow/steelhead in the 
American is puzzling, given the pristine nature of the American River and their presence 
in the neighboring Bumping River. 
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7 Out-Of-Subbasin Effects  
The following discussion of out-of-subbasin effects is taken from a general discussion of out-of-
subbasin effects titled “Understanding Out-of-Subbasin Effects for Oregon Subbasin Planning, 
With particular reference to Ecosystem Diagnosis and Treatment Assessments” prepared by the 
Oregon Technical Outreach and Assistance Team (TOAST, 2004). Originally, this information 
was supposed to be supplied to Subbasin Planning Groups by the Level 3 Regional Coordination 
Group, but that information has not been made available. Since the preparation of this 
information was outside of the contractual scope for the preparation of the Subbasin plan, and 
not included in the original workplan for the Subbasin Planning Board, this information is 
presented for informational purposes. This document has not been reviewed by the Aquatic 
Technical Committee or the Co-managers of the Fishery Resource, and inclusion of this 
information does not represent approval or acceptance of the any party associated with 
preparation or review of the Yakima Subbasin Plan. This is not in any way to find fault with 
TOAST in the preparation of this information, as it was outside their workplan as well, and their 
provision of this summary to Subbasin Planning groups throughout the Columbia basin was a 
great service. 

It should be noted however, that while the information presented below is of some value in 
providing context to actions that occur within the Yakima Subbasin, it lacks the types of 
analysis, especially when EDT data is available, that is recommended for inclusion in Subbasin 
Plans.   The data presented below includes only one reference condition, the Current condition of 
ecosystem attributes in the Columbia and Snake mainstems. Data for the Historic or Template 
conditions are not given for comparision, nor is Potential reference condition (i.e. the potential 
effect of restoration or changes in hatchery, harvest or hydropower operation; or the desired end 
state for the mainstem) presented. The lack of this information limits the utility of the 
information in providing context to the relationship between population performance in the 
tributaries and historic, current, and potential future conditions in the Mainstem. 
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7.1 Understanding Out-Of-Subbasin Effects For Oregon Subbasin 
Planning 

7.1.1 Introduction 
Subbasin planning, by definition, is focused on the major tributaries to the mainstem Columbia 
and Snake Rivers. However, many focal species migrate, spending varying amounts of time and 
traveling sometimes extensively outside of the subbasins. Salmon populations typically spend 
most of their lives outside the subbasin. Unhindered, sturgeon will spend short periods in the 
ocean. Lamprey typically spend most of their life as juveniles in freshwater, but gain most of 
their growth in the ocean. Planning for such focal species requires accounting for conditions 
during the time these populations exist away from their natal subbasin. Out-of-subbasin effects 
(OOSE) encompasses all mortality factors from the time a population leaves a subbasin to the 
time it returns to the subbasin. These effects can vary greatly from year to year, especially for 
wide ranging species such as salmon. Out-of-subbasin factors can be natural in origin (e.g. ocean 
productivity), human-caused (e.g. fisheries) or a combination (e.g. mainstem survival is 
dependent on both mainstem flows and dam operations). Because of the richness and depth of 
information available for salmon outside their natal subbasins and because of the scarcity of 
information available for other anadromous focal species, the remainder of this report describes 
out-of-subbasin effects for salmon only.  

This report is organized into four main sections. The first two describe, in qualitative terms, the 
OOSE structure of the EDT model and environmental cycles which cause salmon survival to 
vary widely. The third section describes quantitatively OOSE survival estimates under base 
period conditions and an expected survival range to represent environmental variation. The 
fourth section offers guidance for evaluating subbasin plans in light of OOSE survival and 
variation. The following discussion draws from existing data and previous analyses. It is a 
summary of existing knowledge and hypotheses. The following discussion is confined to OOSE 
pertaining to salmon populations, because of data limitations for other migratory species. 
Particular attention is given to out-of-subbasin effects as represented in the Ecosystem Diagnosis 
and Treatment (EDT) model because this is the most commonly used tool for developing 
assessments for salmon during this round of subbasin planning. Although much of the following 
discussion centers around the EDT model, the final recommendations can be used with any 
assessment tool. 
7.1.2 EDT Baseline Conditions 
N.B. This section is abstracted from Marcot et al. 2002. Readers are referred to that report for 
additional details. The use of personal pronouns in this section refers to the original authors. 

It is important to note that the EDT analyses do not include any new data or information about 
survival outside the subbasins.  

EDT is a habitat model and is structured differently from population models typically used to 
define and estimate survival parameters in the mainstem Columbia, therefore there is no direct 
correspondence between EDT parameters and those used by other models. For example, EDT 
incorporates growth, development, migration patterns and travel speeds for individuals (i.e. 
individual life history trajectories), rather than for populations or groups of fish. 
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In general the default values for out-of-subbasin survival are those used in the “Multi-Species 
Framework” analysis (Marcot et al 2002). Where more recent information is available for harvest 
impacts on individual populations, that information has been incorporated.  

The simplest way to summarize the assumptions built into the EDT model for the out-of-
subbasin portion of the salmon life history is to compute the average survival for a population 
from juveniles entering the mainstem Columbia (or Snake) River to adults reentering the 
subbasin. This Juvenile to Adult Return rate (JAR) is computed as the total number of adult 
returns divided by the total number of juvenile outmigrants. These outmigrants include juveniles 
of all ages and life stages entering the mainstem and may not be directly comparable to the smolt 
to adult return rates estimated from empirical data. The composition of out migrants (age, size, 
and life stage mix) is affected by habitat conditions in both the mainstem and the subbasin and 
varies between subbasins and between current and historic conditions. 

The following briefly summarizes the out-of-subbasin assumptions in the EDT tool. Readers are 
referred to the methods section in the Multi-Species Framework Report (Marcot et al. 2002) for a 
fuller description of most of the assumptions. 

7.1.3 Mainstem Passage Effects  
This is the most complex part of the EDT tool, outside of the natal subbasins. Juvenile survival 
through the mainstem Columbia and Snake rivers depends upon habitat quality and quantity, 
river flow, juvenile travel time, juvenile migration timing, dam survival, transportation survival, 
survival of naturally migrating fish, and competitive interactions with hatchery fish. 

Habitat Quality and Quantity 
Biological rules do not exist for deriving mainstem habitat ratings; therefore, we constructed the 
quality ratings for mainstem habitat, for the Historic Potential and Current Potential, based on 
existing literature and the professional expertise of fisheries biologists familiar with both 
Columbia and Snake River systems. The biologists used the existing data and their knowledge to 
rate the following biological performance attributes for each river reach of interest: 

• Habitat Quality 
• Temperature 
• Predation 
• Competition with Hatchery Fish 
• Competition with Other Species 
• Habitat Diversity 

The quantity of both riverine and reservoir habitat presented under both conditions were 
estimated from USGS Topo maps, average monthly river flow, and reservoir size and length data 
presented in the CRiSP 1.5 manual (Anderson et al., 1996). 

River Flow 
We obtained estimates of average monthly river flow for both the Columbia and Snake rivers 
under the Current Potential and Historic Potential from streamflow model runs developed by 
Council staff. 
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Juvenile Travel Time 
We assumed that the time required for subyearling and yearling chinook to migrate through the 
mainstem corridor is affected by river flow (water velocity) and habitat types present (i.e., 
riverine or reservoir).  Thus, juvenile migration speed is assumed to differ under the Current 
Potential (primarily reservoir) and Historic Potential (riverine). 

We developed subyearling and yearling chinook travel speeds for both conditions using CRiSP 
Model 4. A description of the model, inherent assumptions, formulas and inputs can be found in 
Zabel and Anderson (1997). In addition, for the Historic Potential, we estimated water velocity 
by dividing average monthly river flow by the average cross section of each stream reach. We 
used travel speed and timing data in this analysis to determine the survival conditions 
encountered by each juvenile as it migrates through the mainstem Snake and Columbia Rivers. 

Juvenile Migration Timing 
We approximated subyearling and yearling juvenile migration timings from data developed by 
the Fish Passage Center (FPC 1999). Yearling chinook were assumed to migrate during the 
period April – June and subyearling chinook during the period June – August. 

Dam Survival (Juveniles) 
Dam survival rates for juvenile salmonids are discussed below for the Current Potential only; 
dams do not exist for the Historic Potential, thus survival estimates are not needed for that 
condition. 

The survival rate of juvenile salmonids migrating past Columbia and Snake River hydroelectric 
projects is dependent on riverine conditions, juvenile behavior, and physical facilities present at 
each project. We calculated both yearling and subyearling survival rates through spillways, 
turbines, and juvenile bypass systems for each project using data presented in the NMFS white 
paper titled “Passage of Juvenile and Adult Salmonids Past Columbia and Snake River Dams” 
(NMFS 2000). It should be noted that the survival values do not include the mortality component 
associated with juvenile passage through reservoirs (see below). 

In-river Survival (Juveniles) 
The survival rates used for modeling the Current Potential for subyearling and yearling juveniles 
migrating in-river through the hydroelectric complex were based on the range of values 
presented in recently published scientific literature. 

Data presented by NMFS (2000) show that from 1993-1999 yearling survival from Lower 
Granite Reservoir to the tailrace of Bonneville Dam ranged from about 31 percent to 51 percent. 
This equates to a project survival rate of approximately 86-92 percent. For modeling the Current 
Potential, we assumed that yearling survival past eight hydroelectric projects averages 36 percent 
(88 percent per project).  

For subyearling chinook we assumed that in-river survival from the head of Lower Granite 
Reservoir to the tailrace of Bonneville Dam was 29 percent. This equates to a project survival 
rate of ~85 percent. The survival value only applies to active migrants. For inactive migrants, or 
life history trajectories that spend more time in the reservoirs (rearing stage), mortality increases 
in proportion to the time spent in the reservoirs. Thus, overall survival varies dependent on the 
trajectory examined.  This approach is consistent with the data presented in a recent NMFS 
document titled “Passage of Juvenile and Adult Salmonids Past Columbia and Snake River 
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Dams.”  NMFS scientists reported that subyearling survival varied dramatically (13-51 percent) 
in tests conducted in the Snake River from 1995-1999.  However, these survival estimates 
included mortality from parr to the active migrant stage.   

The juvenile survival rates presented above formed the basis for model calibration with regard to 
overall survival through the mainstem Columbia and Snake Rivers. Because the dam survival 
values were fixed, the overall survival targets for both life histories required that juvenile 
survival rates through the reservoirs be adjusted as needed, which we achieved by modifying the 
habitat quality attributes for each reservoir during the key juvenile migration periods (see 
Juvenile Migration Timing). It should be noted that juvenile survival through the reservoirs is 
affected by the amount of time the juvenile spends in the reservoir and the benchmark survival 
value for the specific life stage (subyearling, yearling, etc.).  

We set the survival benchmarks for yearling and subyearling chinook at 97.5 percent and 35 
percent, respectively. These benchmark survival values were based on the assumption that 
yearlings require 14 days, and subyearling 56 days, to migrate from natal streams to the estuary 
under ideal environmental conditions. This equates to a daily survival rate of 99.8 percent 
(97.51/14) for yearlings and 98.1 percent (0.351/56) for subyearlings. 

For each reservoir, we calculated the daily survival rate for juvenile chinook using the following 
formulas: 

Daily Yearling Survival Rate = (B*RSR)1/14  
Daily Subyearling Survival = (B*RSR)1/56 

 
Where-  

B= benchmark survival rate  
RSR = Reservoir survival rate by month 

 

For example, the daily survival rate for a yearling chinook migrating through Lower Granite 
Reservoir in May would be 99.1 percent (0.975*0.91)1/14. 

We calculated the survival values based on mainstem habitat quality, juvenile travel time through 
each reach, and the benchmark survival values used for each life stage.  

Fish Transportation (Juveniles) 

Survival associated with juvenile fish transportation is presented below for Current Potential 
only; juvenile transport does not occur under the Historic Potential. 

We assumed 98 percent of the transported juveniles survive to the point of release (NMFS 2000 
White Paper Transportation). We also assumed survival rates of transported Snake River 
yearling and subyearling chinook once released from the barges are 50 percent and 35 percent 
that of juveniles migrating in-river, respectively.  We selected these values based on a review of 
recent literature estimating the differential post-Bonneville Dam survival for in-river and 
transported juvenile salmonids. The 50 percent value we used for yearling chinook was based on 
data presented in Bouwes et al. (1999). The subyearling value (35 percent) was based on data 
presented in PATH (1999). We increased the transport survival rate for subyearlings transported 
from McNary Dam to 60 percent to maintain a transport survival benefit for subyearling chinook 
migrating from the mid-Columbia River. 
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Competitive Interactions with Hatchery Fish 
In the EDT analysis, hatchery fish can affect wild/natural populations through ecological or 
genetic interactions. Ecological interactions involve competition for food and space, predation 
(directly or indirectly by affecting behavior of predators), and ecological function. Genetic 
interactions result from hatchery fish interbreeding with wild fish in the natural environment. 

We estimated competition effects due to hatchery fish based on estimated densities of hatchery 
juveniles by stream reach over time and on maximum densities drawn from the literature. We 
computed the density of hatchery fish from time and rate of release of hatchery fish at each 
facility and estimated rates of downstream movement of those fish. Using the Beverton-Holt 
survival function and benchmark maximum density parameters, we estimated the survival 
impacts on wild fish for every stream reach and time period. We did not include direct and 
indirect effects of predation in this analysis. We did include ecological effects due to nutrient 
enhancement from carcasses (positive increase in survival) and due to pathogens associated with 
hatchery programs as direct, site specific inputs. 

Hatchery fish access natural spawning grounds inadvertently through straying or as a result of 
supplementation with the intent to augment natural spawning.  

Adult (upstream) Dam Survival 
Adult chinook survival past each mainstem dam was assumed to average 93 percent under the 
Current Potential (PATH 2000). Thus, total adult survival through mainstem river reaches is 
highly dependent on the number of dams each adult must pass. For example, adult chinook 
returning to the Salmon River would have to pass eight mainstem dams, and thus their overall 
survival rate would be 56 percent (0.938 = 56 percent)6. In contrast, the survival rate for adults 
returning to the John Day River would be approximately 80 percent because they must migrate 
past only three mainstem dams. 

Under the Historic Potential, adult chinook survival through the mainstem Columbia and Snake 
Rivers was assumed to average 92 percent. 

Genetic Effects of Hatchery Spawners 
EDT assumes that, if hatchery fish are present in any specific population, they will spawn with 
naturally produced fish in the wild 

Hatchery fish access natural spawning grounds inadvertently through straying or as a result of 
supplementation with the intent to augment natural spawning. We relied on RASP (1992) for 
estimates of the survival (fitness) effect on natural populations of hatchery introgression as a 
function of the hatchery-natural composition of the spawning population (Table 2-31). In order 
to calculate the ratio of hatchery to wild and compute the demographic contribution of hatchery 
spawners to the subsequent generation, we somewhat arbitrarily assumed that the total 
escapement (hatchery plus natural) to the spawning grounds would not exceed the natural 
spawner capacity. 

 

                                                 
6 Corrected from 0.988=60% in Marcot et al. (2002).    
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Table 2-31. Relative survival parameters for hatchery produced fish and for natural populations 
influenced by hatchery fish (Moderate worldview). 

 
Multiplier on natural production based on presence 
of hatchery fish 

Percent hatchery fish spawning with naturally produced 
fish 

 
 
 
Culture Method 

> 50% 20-50% 10-20% <10% 
Conventional 
hatchery 

75% 83% 93% 100% 

Supplementation 
hatchery 

82% 88% 95% 100% 

 

7.1.4 Estuary Effects  
Because biological rules were not developed for these areas, we used data from the literature and 
professional expertise to determine juvenile survival in each component of the marine 
environment. These survival rates were applied to each of the 74 salmon stocks analyzed.  

For the estuary, biologists determined impacts to salmonids by developing ratings for a subset of 
the biological performance attributes. The ratings were based on USGS river flow data, river 
temperature information, the results of bird predation studies conducted near the mouth of the 
Columbia River (Roby et al. 1998) and marine mammal predation studies (reviewed in Park 
1993). 

7.1.5 Natural Ocean Survival  
The nearshore area was used to describe the early ocean life of juvenile salmonids (period from 
ocean entry to December 31). 

Chinook ocean survival rates used for modeling purposes beginning with the first full year in the 
ocean were the same as those used by the Pacific Salmon Commission Chinook Technical 
Committee (CTC 1988). The derivation of these rates is undocumented but are used the CTC for 
chinook cohort analysis, thus are consistent with their ocean modeling exercises. The rates are 
summarized by age (shown are ages for ocean type life history) in Table 2-32.  
 

Table 2-32. Ocean survival rate by age class (chinook). 

 
Age Ocean Survival 

2 0.6 
3 0.7 
4 0.8 
5 0.9 
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7.1.6 Harvest  
We obtained the data used in this analysis to determine the rate and location of adult harvest 
from the following sources: 

• Fisheries Regulatory Assessment Model (FRAM) 
• Chinook Technical Committee, Pacific Salmon Commission (??) 
• Status Report, Columbia River Fish Runs and Fisheries, 1938-2000. (WDFW and ODFW 

2002) 
• 1996 All Species Review, Columbia River Fish Management Plan. US V. Oregon, 

Technical Advisory Committee, 1997. 
• Biological Assessment, Technical Advisory Committee. 1998 

For this analysis, we defined the harvest rate base period to be 1992-1996, and we developed 
harvest rates for both ocean and mainstem Columbia River fisheries (Zones 1-6). We based the 
harvest rates used in this analysis on published rates for ten Columbia River Harvest indicator 
stocks (see Marcot et al. 2004 for specific details). These indicator stocks were used in setting 
harvest rates for each of the 74 fish populations examined in the Multi-Species Framework 
analysis. The analysis does not include estimates of sport or commercial harvest in the 
tributaries. Thus, the adult run sizes reported for each subbasin are based on the number of fish 
entering each tributary. 

 

7.1.7 Modifying Conditions  
Pacific Decadal Oscillation  

Ocean conditions strongly affect overall salmon survival. Salmon spend most of their life in the 
ocean and early ocean survival is widely considered to be a time of particularly high mortality. In 
recent years, a growing body of evidence from field, tagging, and correlation studies shows that 
Pacific salmon experience large year-to-year fluctuations in survival rates of juvenile fish 
making the transition from freshwater to marine environment (Hare et al. 1999). Climate-related 
changes have the most affect on salmon survival very early in the salmon’s marine life history 
(Pearcy 1992, Francis and Hare 1994).  

The Pacific Decadal Oscillation is a pan-Pacific, recurring pattern of ocean-atmospheric 
variability that alternates between climate regimes every 20-30 years (Hare et al. 1999). The 
PDO affects water temperatures off the coast of Oregon and Washington and has cold (negative) 
and warm (positive) phases (Hare et al. 1999). A positive PDO phase brings warmer water to the 
eastern North Pacific, reducing upwelling of nutrient-rich cooler water off the coast of North 
America and decreasing juvenile salmon survival (Hare et al. 1999). The negative phase of the 
PDO has the opposite effect, tending to increase salmon survival. 

Climatic changes are manifested in both returns and harvests. Mantua et al. (1997) found 
evidence of an inverse relationship between harvests in Alaska and off the coast of Oregon and 
Washington. The negative phase of the PDO resulted in larger harvests of Columbia River stocks 
and lower harvests of Alaskan stocks. In the positive phase, warmer water resulted in lower 
harvests (and runs) in the Columbia River, but higher harvests in Alaska. Phase reversals 
occurred around 1925, 1947, 1977, and possibly 1999. The periods from 1925-1947 and from 
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1977-1999 were periods of low returns to the Columbia River, while periods from 1947-1977 
and the current period are periods of high returns. 

El Nino/Southern Oscillation  
The El Nino-Southern Oscillation (ENSO), commonly referred to as El Nino and La Nina), like 
the PDO, affects water temperatures off the coast of Oregon and Washington and has both a cold 
(negative) and warm (positive) phase. ENSO events are much shorter than PDO events in that 
events typically occur every 2-7 years and last 12-18 months.  Positive ENSO events occur more 
frequently during positive PDO phases and less frequently during negative PDO phases (Hare et 
al. 1999). ENSO events intensify or moderate the effects of PDO changes on salmon survival. 

A positive ENSO (El Nino) event also results in higher North Pacific Ocean temperatures, while 
a negative ENSO (La Nina) results in lower temperatures. Positive ENSO events occur more 
frequently during positive PDO phases and less frequently during negative PDO phases (Hare et 
al. 1999). 

PDO and ENSO also affect freshwater habitat of salmon. Positive PDO and ENSO events 
generally result in less precipitation in the Columbia Basin. Lower stream flows result in higher 
water temperatures and a longer outmigration. It is likely that less water will be spilled over 
mainstem Columbia and Snake River dams to assist smolt outmigration (Hare et al. 1999). 

Climate Change  
Climate change on a longer term than the PDO could have a large impact on the survival of 
Columbia Basin salmon. Finney et al. (2000) used lake sediment elemental composition to find 
evidence of very long term cycles of abundance of sockeye salmon the Bristol Bay and Kodiak 
Island regions of Alaska over the past 300 years. No doubt there have been similar variations in 
the abundance of Columbia Basin salmon.  

Computer models generally agree that the climate in the Pacific Northwest will become, over the 
next half century, gradually warmer and wetter, with an increase of precipitation in winter and 
warmer, drier summers (USDA Forest Service 2004). These trends mostly agree with observed 
changes over the past century. Wetter winters would likely mean more flooding of certain rivers, 
and landslides on steep coastal bluffs (Mote et al. 1999) with higher levels of wood and grass 
fuels and increased wildland fire risk compared to previous disturbance regimes (USDA Forest 
Service 2004). The region’s warm, dry summers may see slight increases in rainfall, according to 
the models, but the gains in rainfall will be more than offset by losses due to increased 
evaporation. Loss of moderate-elevation snowpack in response to warmer winter temperatures 
would have enormous and mostly negative impacts on the region’s water resources, forests, and 
salmon (Mote et al. 1999). Among these impacts are a diminished ability to store water in 
reservoirs for summer use, and spawning and rearing difficulties for salmon. 

Climate models lack the spatial resolution and detailed representation of critical physical 
processes that would be necessary to simulate important factors like coastal upwelling and 
variation in currents. Different models give different answers on how climate change will affect 
patterns and frequencies of climate variations such as ENSO and PDO.  

For the factors that climate models can simulate with some confidence, however, the prospects 
for many Pacific Northwest salmon stocks could worsen. The general picture of increased winter 
flooding and decreased summer and fall streamflows, along with elevated stream and estuary 
temperatures, would be especially problematic for in-stream and estuarine salmon habitat. For 
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salmon runs that are already under stress from degraded freshwater and estuarine habitat, these 
changes may cause more severe problems than for more robust salmon runs that utilize healthy 
streams and estuaries. 

While it is straightforward to describe the probable effects of these environmental patters 
individually, their interaction (PDO, ENSO, climate change) is more problematic. The main 
question appears to be the duration of the present favorable (for salmon) PDO period and the 
timing and intensity of the subsequent unfavorable period. Prudence suggests planning for a 
shorter favorable period and a subsequent longer, if not more intense, unfavorable period. 
7.1.8 Synthesis  
To simplify application of OOSEs to subbasin assessments, we have aggregated the major 
sources of impact into a single smolt-to-adult-return rate (SAR) for survival from the time a 
population leaves the subbasin to the time it returns. If and when planners want to address the 
balancing of impacts across the four Hs (hydropower, habitat, harvest, hatcheries), SAR numbers 
will have to be disaggregated into the various components. 

Aggregate Effects  
The juvenile-to-adult ratios (JARs) used in the EDT Multi-Species Framework assessments are 
provided by Mobrand Biometrics (Chip McConnaha, pers.comm.) in Table 2-33. These rates are 
the total survival rate of juvenile fish from the mouth of the subbasin to their return to the 
subbasin as adults. They were calculated from intermediate EDT results.  
 
Table 2-33. Juvenile-to-Adult survival rates ( percent) for chinook salmon used in EDT 
(Mobrand 2003) 

 Yearling 
Outmigrants 

Subyearling 
Outmigrants 

Lower Granite Pool 0.9 0.4 
Little Goose Pool 1.0 0.4 
Lower Monumental Pool 1.1 0.5 
Ice Harbor Pool 1.3 0.6 
Lower Snake River 1.4 0.8 
  
McNary Pool 1.4 0.7 
John Day Pool 1.5 0.8 
The Dalles Pool 2 0.9 
Bonneville Pool 2.2 1.0 
Lower Columbia River 3.1 1.4 
  
Wells Pool 0.7 0.3 
Rock Island Pool 0.9 0.4 
Wanapum Pool 1.1 0.4 
Priest Rapids Pool 1.2 0.6 
Hanford Reach  1.4 0.8 

 

The EDT estimates of survival were compared to smolt-to-adult survival estimates for 
springchinook (yearling) populations above Lower Granite Dam (C. Petrosky, Idaho Department 
of Fish and Game January 9, 2004 e-mail), Table 4. These data update the earlier run 
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reconstruction data reported by Marmorek et al. (1998). Since 1992 (the period used for the 
Multi-Species Framework project), the SAR geometric mean has been 0.8 percent and with an 
SAR range of 0.19 percent to 3.0 percent. The JAR from EDT of 0.9 percent is very close to the 
post 1992 geometric mean.  Therefore, we feel the EDT JARs can be used as a reasonable point 
estimate for yearling chinook SARs for those life history types entering each of the mainstem 
Columbia/Snake river reservoirs. To avoid excessive jargon we will use the acronym SAR to 
refer to survival from the time a fish leaves its natal subbasin to the time it returns as an adult, 
whether the number comes from EDT or empirical observations. 

 
Table 2-34. Estimated smolt to adult survival from Lower Granite Dam to Lower Granite Dam for 
spring chinook and steelhead smolt outmigration years 1964-2000 based on run reconstruction. 

Smolt 
Outmigration 

Year Chinook SAR Steelhead SAR 
1964 2.35% 4.21% 
1965 2.32% 3.68% 
1966 2.31% 3.93% 
1967 4.49% 4.01% 
1968 2.58% 3.39% 
1969 3.83% 3.66% 
1970 1.92% 2.55% 
1971 1.53% 2.27% 
1972 1.02% 1.52% 
1973 0.49% 0.63% 
1974 1.39% 1.29% 
1975 3.11% 1.84% 
1976 0.92% 1.70% 
1977 0.35% 0.90% 
1978 0.98% 3.07% 
1979 1.09% 3.18% 
1980 0.55% 2.54% 
1981 1.39% 1.11% 
1982 1.70% 3.37% 
1983 1.83% 2.63% 
1984 2.56% 3.66% 
1985  3.07% 
1986  3.05% 
1987  3.63% 
1988  2.01% 
1989  1.02% 
1990  2.33% 
1991  1.55% 
1992 0.19% 1.04% 
1993 0.38% 1.07% 
1994 1.02% 1.18% 
1995 0.31% 1.40% 
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1996 0.36% 1.61% 
1997 1.72% 1.39% 
1998 1.15% 1.89% 
1999 2.91% 3.16% 
2000 3.00% 4.68% 

 
Given the exceptionally low 1992 SAR of 0.19 percent, we used the geometric mean for the four 
poorest post-1992 SARs (1992, 1993, 1995, and 1996) of 0.3 percent to represent for a SAR 
lower bound. And we used the highest SAR (3.0 percent in 2000) to represent good 
outmigration/ocean conditions for yearling chinook entering the Snake River above Lower 
Granite Dam. Choosing these estimates means that, under good conditions, SARs are 3.0/0.9=3.3 
or 330 percent better than the point estimate. Under poor conditions, SARs are 0.3/0.9=0.33 or 
33 percent of the point estimate. We applied this range of 33 percent to 330 percent to each point 
estimate from EDT to obtain the range of estimates for yearling chinook outmigrants entering 
each reservoir listed in Table 2-33.  
 
Table 2-35. Smolt-to-Adult (SAR) survival estimates ( percent) with ranges for chinook yearling 
outmigrants. 

Point of Entry EDT Point 
estimate Lower range Upper range 

Lower Granite Pool 0.9 0.30 2.97
Little Goose Pool 1.0 0.33 3.30
Lower Monumental Pool 1.1 0.36 3.63
Ice Harbor Pool 1.3 0.43 4.29
Lower Snake River 1.4 0.46 4.62
 
McNary Pool 1.4 0.46 4.62
John Day Pool 1.5 0.50 4.95
The Dalles Pool 2 0.66 6.60
Bonneville Pool 2.2 0.73 7.26
Lower Columbia River 3.1 1.02 10.23
 
Wells Pool 0.7 * *
Rock Island Pool 0.9 * *
Wanapum Pool 1.1 * *
Priest Rapids Pool 1.2 * *
Hanford Reach  1.4 * *

* Specific SAR estimates for these populations were not available 
 
No similar run reconstruction data is available for subyearling outmigrants. However, the Pacific 
Salmon Commission does calculate survival indices for fall chinook originating from the 
Hanford Reach. There is a significant linear relationship between the fall chinook survival 
indices and the spring chinook SARs since 1992 (p<0.001, r2=0.749, Figure 98). Furthermore, 
the rate of change between the SAR and the indices is similar as the slope of the regression line 
is 0.96. Therefore, it seems reasonable to use the same range (33 percent to 330 percent) around 
the subyearling chinook SARs as the yearling chinook SARs. The results are shown in Table 6. 
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Figure 2-99. Comparison of Snake River spring chinook SARs and Hanford Reach upriver bright 
survival indices for smolt outmigration years 1992-2000 
 
Table 2-36. Smolt-to-Adult (SAR) survival point estimates ( percent) with ranges for chinook 
subyearling outmigrants.  

Point of Entry EDT Point 
Estimate Lower Range Upper Range 

Lower Granite Pool 0.4 0.13 1.32
Little Goose Pool 0.4 0.13 1.32
Lower Monumental Pool 0.5 0.16 1.65
Ice Harbor Pool 0.6 0.20 1.98
Lower Snake River 0.8 0.26 2.64
 
McNary Pool 0.7 0.23 2.31
John Day Pool 0.8 0.26 2.64
The Dalles Pool 0.9 0.30 2.97
Bonneville Pool 1.0 0.33 3.30
Lower Columbia River 1.4 0.46 4.62
 
Wells Pool 0.3 * *
Rock Island Pool 0.4 * *
Wanapum Pool 0.4 * *
Priest Rapids Pool 0.6 * *
Hanford Reach  0.8 * *
* Specific SAR estimates for these populations were not available 

 
 



Chapter 2-378 

7.1.9 Species Other Than Chinook  
Steelhead  

EDT assessments for steelhead populations were not included in the Multi-Species Framework 
project. Therefore, we used SAR survival estimates for steelhead populations above Lower 
Granite Dam (C. Petrosky, Idaho Department of Fish and Game January 9, 2004 e-mail), Table 
4.  The geometric mean SAR since 1992 for steelhead has been 1.69 percent. The minimum SAR 
since 1992 was 1.04 percent in the 1992 smolt year, while the maximum SAR was 4.68 percent 
in the 2000 smolt year. We assumed the same per-dam mortality rate as that for spring chinook 
to develop the SAR estimates in Table 2-37. 
   
Table 2-37. Smolt-to-Adult (SAR) survival point estimates ( percent) with ranges for steelhead 
outmigrants. 

Point of Entry Point Estimate Lower Range Upper Range 

Lower Granite Pool 1.69 1.04 4.68
Little Goose Pool 1.88 1.16 5.20
Lower Monumental Pool 2.07 1.27 5.72
Ice Harbor Pool 2.44 1.50 6.76
Lower Snake River 2.63 1.62 7.28
 
McNary Pool 2.63 1.62 7.28
John Day Pool 2.82 1.73 7.80
The Dalles Pool* 6.76 2.31 10.40
Bonneville Pool* 4.13 2.54 11.44
Lower Columbia River* 5.82 3.58 16.12
* Values are extrapolated from observations at Lower Granite Dam. Local data should be used instead, if available. 
 

Sockeye  
Sockeye salmon SARs were estimated for the three existing stocks (Fryer memo).  Redfish Lake 
(Salmon River) sockeye SARs were from data supplied by Idaho Department of Fish and Game 
while Okanogan and Wenatchee SARs were computed using smolt estimates from smolt traps as 
well as the age composition of returning adults. Salmon River estimates represent the 1989-1994 
brood years, Wenatchee estimates represent the 1995-1997 brood years, while the Okanogan 
estimates represent the 1994-1997 outmigration years.  Two different techniques were used to 
estimate SARs for basins where sockeye reintroduction may be considered.  Given the proximity 
of the mouths of the Grande Ronde and Salmon Rivers, the Grande Ronde SAR was assumed to 
be the same as the Salmon River SAR. Yakima and Deschutes SARs were estimated from 
Wenatchee SARs after factoring out 15 percent per project mortality.  
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Table 2-38. Smolt-to-Adult (SAR) survival point estimates ( percent) with ranges for sockeye 
salmon outmigrants. 

Stock Point 
Estimate Minimum Maximum

Wenatchee 1.3% 0.39% 4.29%
Okanogan 0.9% 0.27% 2.97%
Salmon 0.18% 0.05% 0.59%
Grande Ronde* 0.18% 0.05% 0.59%
Yakima* 2.2% 0.66% 7.26%
Deschutes* 3.0% 0.90% 9.90%

* Specific SAR estimates for these populations were not available 
 

7.1.10 Out-of –Subbasin Effects – Conclusion: 
While the document above lays out the effects of the hydrosystem on survival, it does not lay out 
the effect of other conditions in the mainstem (hatcheries, harvest, or estuarine habitat quality 
and quantity) below Bonneville.   This is significant from the standpoint that post Bonneville 
mortality due to the supposed combination hatchery and harvest effects is significant (i.e. over 20 
percent for Yakima Subbasin spring Chinook).  It was the desire the of Council to hold OOSE 
for the hydrosystem as a constant for subbasin planning, and harvest management effects in the 
mainstem and in individual subbasins should be included in the assessment of focal species, and 
within subbasin effects of hatcheries should be examined as well, the cumulative effects of out-
of-subbasin hatchery releases on natural origin populations has not received attention in the 
Subbasin planning process devised by the Council (i.e. Artificial Production Review and 
Evaluation or APRE), nor in NOAA Fisheries Hatchery and Genetic Management Plans 
(HGMP). The APRE does recommend examination of the cumulative effect of hatchery releases 
on specific populations to resolve this uncertainty and provide a better information base for 
decisions regarding the scale of hatchery releases, especially BPA funded hatcheries, and their 
effect on natural origin fish in the mainstem, at a Columbia Basin Scale. 

8 EDT-based Reference Conditions  
As discussed above, the Technical Guide for Subbasin Planning recommends that EDT-based 
reference conditions be used to evaluate the overall effectiveness of a restoration strategy. This 
section of the assessment will give an overview of EDT and how it was used in the Assessment, 
the process that was used to generate the reference conditions, and the model results. 

8.1 The EDT Method 
The EDT method was designed to provide a practical, science-based approach for developing 
and implementing watershed plans. The method provides decision makers with the technical 
information needed to develop plans that will achieve their goals. EDT has been used to develop 
fish and wildlife plans for many watersheds throughout the Pacific Northwest. 

The EDT method has six steps: 
• Identify objectives  
• Perform analysis and diagnosis (run the EDT model) 
• Formulate treatments  
• Describe benefits and risks (trade-off analysis)  
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• Refine project objectives  
• Apply treatments, monitor, and evaluate  

The conceptual framework for the EDT method was developed with an aim toward utility for 
salmon management but also with the important goal of maintaining consistency with an 
ecosystem approach. The framework accomplishes this by viewing salmon as the indicator, or 
diagnostic, species for the ecosystem. The salmon's perspective-its perception of the 
environment-becomes a filtered view of the system as a whole. Within the limitations of the 
salmon's perspective and our ability to interpret it, this approach provides a framework for 
formulating strategies for salmon in the context of watershed management. 

The EDT framework was designed so that analyses made at different scales-from tributary 
watersheds to successively larger watersheds-might be related and linked. Ultimately, conditions 
within these watersheds are linked to those within the marine environment (Puget Sound and the 
North Pacific). Biological performance is a central feature of the framework. It is defined in 
terms of three elements-life history diversity, productivity, and capacity. These elements of 
performance are characteristics of the ecosystem that describe persistence, abundance, and 
distribution potential of a population.  

The analytical model is the tool used to analyze environmental information and draw conclusions 
about the ecosystem. The model incorporates an environmental attributes database and a set of 
mathematical algorithms that compute productivity and capacity parameters for the diagnostic 
species. 

The general approach for comparing existing and desired conditions is called the Patient 
(Current)-Template Analysis (PTA). This approach compares existing conditions of the 
diagnostic populations and their habitat (patient) with a hypothetical potential state (Template), 
where conditions are as good as they can be within the watershed. The Template is sometimes 
approximated with a reconstruction of historic conditions. Sufficient information normally exists 
to do this with the level of clarity needed for the analysis. The Template is intended to capture 
the unique characteristics and limitations of the watershed due to its combination of climate, 
geography, geomorphology, and history. 

The diagnosis is performed by comparing the Patient and Template to identify the factors or 
functions that are preventing the realization of objectives. The diagnosis can be qualitative or 
quantitative, depending on the type and quality of the information used to describe the 
ecosystem. Regardless, the diagnosis forms a clear statement of understanding about the present 
conditions of the watershed as related to the diagnostic species. Following the diagnosis, 
potential actions to achieve goals are identified. Candidate actions are tailored to solve problems 
that were identified in the diagnosis. Restoration plans are comprehensive, long-term plans for 
the entire ecosystem. They consist of suites of actions designed to meet goals. One of the main 
benefits of the EDT method is that it allows us to build diverse suites of actions and analyze their 
cumulative effects. 

Through an EDT assessment a diagnosis is made comparing current and historic habitat 
conditions. This diagnosis represents our best working hypothesis of how current habitat 
conditions affect (positive and negative) salmonid populations, and what habitat changes have 
occurred from historical times as best we understand them. The EDT model is designed to be 
periodically updated as new habitat information becomes available (both current and 
historically). Thus the working hypothesis of how the basin impacts salmonid populations both 
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positively and negatively, and the reasons why will change somewhat based upon new 
information. 

8.2 Use of EDT in the Yakima Subbasin Plan  
The Yakima Klickitat Fisheries Project has been building and maintaining the data structure of a 
Yakima Subbasin-specific EDT model for over the last 10 years. This existing data framework 
was the basis for assessment of habitat within the Subbasin. Practically, in the last several years, 
major documents such as the Watershed Plan, Limiting Factors Analysis, the Subbasin 
Summary, and the Stanford and Snyder papers had been released, and since each of these 
documents evaluated habitat conditions at somewhat different scales and from somewhat 
different perspectives, the major task in preparation of the Assessment for the Subbasin plan was 
to compare these document’s habitat assessment across the Subbasin, and the EDT model 
framework was the most complete data set to use as a base for this comparision.  

The process of comparision consisted of: 
• Summarizing and having on hand all of the relevant documents, 
• Convening the Aquatic Technical Advisory Committee (for membership see Appendix) 

by geographic area 
• Going through the habitat ratings of the EDT data, comparing those ratings with the other 

documents, and with new data such as recent screening, water conservation, or passage 
projects. 

• Assigning new habitat condition ratings in the EDT model where appropriate, or noting 
habitat conditions for non-EDT attributes. 

The parameters that the EDT model uses for input (level 2 values) have all been shown in 
numerous studies to have strong relationships to overall habitat productivity. There has been 
considerable debate regarding the utility of the EDT model due to its complexity and 
“overparameterization”  (http://research.nwfsc.noaa.gov/trt/rsrpdoc2.pdf.). However the utility of 
the data structure of the model has high value in a watershed as large and diverse as the Yakima. 
Information such as the loss of side channels, locations of obstructions, etc. are valuable in and 
of themselves, especially in a referenced database, whether that data is used to run a particular 
model or not. In addition, while each of the EDT attributes has a strong correlation to 
productivity, abundance and diversity, the list of EDT level 2 attributes is not exhaustive – there 
are other issues that EDT does not address that effect productivity, abundance and diversity. In 
the Yakima Subbasin these non-EDT variables are phenomena such as flip-flop, conditions 
within lentic environments such as lakes and reservoirs, direct trampling of redds by cattle, lower 
river eutrophication, etc. In addition, EDT datasets models only exist for Coho, Steelhead, Spring 
and Fall Chinook in the Yakima Subbasin, and do not exist for other focal species such as Bull 
Trout, Lamprey and Sockeye. Therefore the EDT model’s data structure was used for the 
comparision of habitat conditions in different documents, but the list of variables that could be 
assessed and captured in the comparision was much broader than the EDT dataset alone. This 
exercise and resultant data formed the backbone of the Aquatic Habitat Assessment, and the 
recommendations in the Management Plan.  

While we had the Aquatic Technical Committee present, we also generated the EDT reference 
condition, which we will title the Restoration reference condition. For those attributes that could 
be characterized in the EDT model, and were considered major limiting factors (i.e. factors that 
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are now included in the Key Findings Table in the Management Plan) to productivity, we asked 
the technical committee how much they thought a given attribute could be improved over the 
next 30 years (roughly the time for riparian vegetation to mature if planted) given the current 
conditions in the basin, and an unlimited budget, and using existing protection or restoration 
techniques such as riparian zone planting, purchase of water rights, levee relocation, etc. For 
example, in the Upper Yakima it was not thought likely that a massive relocation of Interstate 90 
was going to occur, so confinement - hydromodification (a major limiting factor in the upper 
Yakima) was rated to remain nearly the same, while in the Union Gap reach, it could 
conceivably increase by over 40% without relocating the freeway or the Cities of Yakima or 
Union Gap. In a few cases, such as reaches located in Urban Growth Areas or other rapidly 
developing areas with still good habitat, some slight decreases in habitat quality were also 
entered into the model. The fundamental questions that we were trying to answer (within the 
limitations of the EDT model) were “Can we restore the productivity and capacity within the 
current and near term future development, water and land use patterns? Or would we have to 
change current development patterns, water and land use fairly drastically to meet the objective 
of healthy, harvestable populations?” In this exercise, no specific (i.e. abundance) population 
objectives were pre-determined, but the practical limits of habitat restoration were determined to 
the best of our ability. 

8.2.1 EDT Reference Condition Model Results - 
It should be noted that the Yakima Klickitat Fisheries Project had not used the EDT model in this 
way before – i.e. to model wholesale changes in habitat conditions across the entire watershed.  
The EDT model had been used at a reach and multiple reach scale to design habitat improvement 
and protection strategies, or to estimate juvenile rearing capacity for to assist in the citing of 
acclimation facilities or other fairly site specific uses. The structure of the model makes the 
description and evaluation of Subbasin-wide restoration actions a very labor, time, and computer 
intensive exercise. Accordingly, the model run for the Restoration reference condition was 
simplified procedurally through the following three actions – 

1. Obstructions – existing obstructions to passage were assumed to be made totally 
passable (with the exception of the major storage dams). In most locations, this is a 
good assumption. For the storage dams, only Bumping Lake and Lake Cle Elum were 
assumed to be made passable, these locations are currently under study to restore 
passage. 

2. Improvements did not Cascade – In the real world, improvements in one attribute 
could be expected to have secondary effects on other attributes, or “cascade” through 
the ecosystem.  For example, improvements in flow in one reach may or may not 
improve flow downstream, may or may not improve riparian condition, may or may 
not improve the temperature regime, etc.  Within the model, changes were made to 
the selected attributes only, and other attributes were held constant for the model run.  
This means that the Restoration reference condition is very conservative in regards to 
estimated productivity, abundance and diversity. 

3. The EDT model cannot be used to predict the rate and eventual success of 
colonization of new habitat. In the real world, in order to meet the predicted 
abundance and productivity levels, artificial supplementation, and likely 
supplementation of breeding adults into appropriate (especially spawning and 



Chapter 2-383 

incubation temperature for a given stock) habitats would be required.  Therefore new 
spawning reaches in newly opened habitat, or entirely new populations were not 
defined for this model run, only existing defined populations were used. 

Some estimate of the model-estimated productivity of newly established populations can be 
inferred from the information presented for coho, as these populations are actually the subject 
of a reintroduction program, as the native coho stock was extirpated in the 1970s. The lack of 
new populations in the model run is also conservative, since, as mentioned in the conceptual 
foundation, there is considerable uncertainty in the expected success of re-establishing 
populations, and the first priority of restoration of the subbasin should be on ensuring that 
further loss of existing populations is prevented. 

8.2.2 Model Run Results 
The tables below have 6 columns each as explained below: 

Population – an independent population of salmonids that is currently defined in the 
Yakima Subbasin EDT model 

Scenario – Reference condition used in the model run. 

Current no Harvest – the current modeled value for each population attribute (the 
next 4 Columns) for habitat and population conditions that currently exist in the 
subbasin and in the Mainstem Columbia assuming no harvest. 

Current with Harvest – the same as above but with the current harvest 
management effects (in the Subbasin and Mainstem) included in the model. 

Restoration – the Restoration Reference Condition of unlimited funding 
constrained by existing institutional factors such as infrastructure, water rights, 
etc. 

Historic – the estimated productivity of the historic watershed but not the historic 
conditions in the Mainstem Columbia. The numbers in the charts represent only 
the theoretical productive potential within the Subbasin and not any further 
improvements or restoration in the Mainstem Columbia. 

Diversity Index – The EDT model calculates the number of successful life history types 
that existed in the Historic reference conditions, based on estimated historic attributes 
within the watershed and a library of standard life histories for the species under 
consideration. The percentage figures in this column are an index of the proportion of 
those life histories that can be successfully completed under the conditions within that 
scenario. Larger numbers represent populations which are theoretically more resilient to 
disturbance and productive. 

Productivity – a coarse measure of the ration of adult returns to the watershed for each 
adult fish that successfully spawns in the watershed. A productivity of 10 means that for 
each mating pair (2 fish), 20 fish will return as adults to the watershed (10 per spawner) 
that could be allowed to spawn, harvested or suffer other mortality within the watershed. 

Capacity – a measure of spawning habitat available, based on the modeled estimated 
quality and quantity of habitat available. (Note that because no new spawning reaches 
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were established in the model these number do not reflect large changes in capacity due 
to restoration) 

Abundance – estimated geometric mean number of adults that return to the Subbasin under 
each scenario. 

Below the tables are Ladder Charts for each population. These charts depict graphically the 
degree to which a population would be harmed by degradation of the habitat in each 
geographic area, or benefited by restoration of each geographic area. Normally, these charts 
are used to prioritize protection or restoration strategies in different geographic areas in a 
watershed. Here, they only apply to the Restoration reference condition, and they reflect the 
degree to which conditions “have been restored” (in the degradation column) or still “could 
be restored to better conditions” (in the restoration column) after actions in the reference 
condition have been implemented. It is a way to look at how far the Aquatic Technical 
Committee thought we could go under the existing social and physical constraints using 
standard restoration techniques. 

Results 
Overview  

In looking at the results in the table, other EDT outputs for limiting factors, and the inputs 
that were used to run this reference condition, the single largest variable estimated by the 
Aquatic Technical Committee was the degree to which low flows in the lower Naches (i.e. 
below the confluence with the Tieton) and lower Yakima (below Wapato Dam) could be 
improved.  The model run reflects only a 10 to 15% improvement in flow conditions in these 
reaches, which would still leave them at only an estimated 20 to 30% of low flow conditions 
on average.  Therefore the species that depend most on those reaches to complete their life 
histories – Spring and Fall Chinook, and Coho, show the smallest relative (though still very 
significant) gains in all categories, while Steelhead, which are much less dependent on those 
reaches during times of the year when flows are limiting, show a large relative response.  

Note also that lack of passage at Tieton Dam is clearly reflected in the chart for the Naches 
Spring Chinook, as it is also reflected in the ladder charts for Steelhead. Since the current 
population definitions in the EDT model do not route Upper Yakima Spring Chinook, 
Steelhead or Coho into or above those blockages, the lack of passage at Kachess and 
Kechellus does not seem to effect Upper Yakima Spring Chinook or Steelhead. 

Spring Chinook – The American River population, which has excellent spawning habitat, 
shows the smallest increase in population attributes, since it is currently limited by rearing 
habitat in the lower river, this population remains below an abundance level of 500, and that 
raises some concerns for its long term viability. The Naches population benefits (triples in 
abundance) from improved spawning habitat and riparian conditions, especially in the 
tributaries, but is limited by flow. The Upper Yakima population benefits from expanded 
range and removal of obstructions (increased rearing habitat in the upper Yakima) and 
modest improvements in spawning habitat capacity. Again, the common parts of their life 
history – rearing in the lower river – act as a common limiting factor to these populations. 
Table 2-39. EDT Population Attributes for Yakima Subbasin Spring Chinook  
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Scenario Diversity 
index Productivity Capacity Abundance

Current no Harv. 70% 5 358 285
Current w Harv 69% 5 333 261

Restoration 72% 6 407 338
Historic 84% 13 1,811 1,666

Current no Harv. 36% 3 1,737 1,114
Current w Harv 35% 3 1,620 1,007

Restoration 64% 3 4,123 2,918
Historic 95% 14 21,233 19,693

Current no Harv. 23% 3 4,889 3,382
Current w Harv 22% 3 4,555 3,084

Restoration 42% 3 6,588 4,604
Historic 97% 11 38,283 34,757

Naches Spring Chinook

Upper Yakima Spring 
Chinook

Population

American Spring 
Chinook

 
 
The Ladder charts show that, with the exception of restored flow in the lower Naches and lower 
Yakima, the standard restoration techniques employed within the bounds of current social and 
economic conditions do an excellent job of restoring the productive capacity of the habitats 
needed for completion of Spring Chinook life histories 
.  
American River Spring Chinook 

Naches Spring Chinook 

Degradation Restoration Degradation Restoration
American A 1 C 4

Lower Yakima C 4 A 1
Middle Yakima C 3 C 3

Naches B 2 B 2

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%
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Upper Yakima Spring Chinook 
 Fall Chinook – The same pattern is evident here for fall Chinook, which are the most dependent 

on these mainstem reaches. Lack of improvement in flow/temperature conditions for rearing 
truncates that life history. Life histories that migrate earlier in the year are very successful with 
improved channel conditions and cover, and actually recover to almost half of the historical 
levels, and probably provide the greatest opportunity for harvest. These figures should be used 
with caution however, since this mainstem fall Chinook population is also the subject of a 
reintroduction program and lacks a defined life history which results in a large uncertainty is 
associated with population response to habitat enhancement/manipulation. 

Degradation Restoration Degradation Restoration
 Ahtanum E 15 E 9
Ahtanum D 8 D 7
Ahtanum E 12 E 11
Cle Elum B 3 A 1

Currier E 16 D 8
Kachess D 7 D 7

Lower Yakima C 4 B 2
Manastash E 9 C 4

Middle Yakima B 2 D 8
Swauk E 10 E 10

Taneum D 6 D 7
Teanaway C 5 C 5

Upper Yakima A 1 B 3
W enas E 13 E 10

W ide Hollow E 14 E 12
W ilson E 11 D 6

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%

Degradation Restoration Degradation Restoration
Ahtanum D 8 C 4
American C 4 D 6
Cowiche D 6 D 5

Little Naches B 2 B 2
Lower Yakima C 4 B 2
Middle Yakima C 5 D 5

Naches A 1 A 1
Nile D 6 C 3

Rattlesnake B 3 C 4
Tieton D 7 A 1

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%
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Steelhead – As discussed above, Steelhead respond well to restoration, all existing populations 
are modeled to improve substantially, and population levels are well above minimum thresholds 
for viability. The ladder charts show that the lower Naches and lower Yakima reaches are of 

much less importance for this species. For this species, the upper Yakima steelhead/rainbow 
population estimates are for both forms of the species, and due to the uncertainty regarding what 
determines anadromy, the two forms are not broken out. Significantly, the increase in capacity in 
this population indicates that habitat conditions get dramatically better, which should mean an 
increase in both anadromous and non-anadromous forms.  
 
Upper Yakima steelhead/rainbow 
Naches Steelhead 

Scenario Diversity 
index Productivity Capacity Abundance

Current no Harv. 11% 2 2,451 1,020
Current w Harv 11% 2 2,451 1,020

Restoration 60% 3 7,563 4,911
Historic 92% 16 28,096 26,348

Current no Harv. 38% 2 1,634 975
Current w Harv 38% 2 1,634 975

Restoration 49% 5 3,379 2,733
Historic 91% 17 10,961 10,300

Current no Harv. 12% 3 848 510
Current w Harv 12% 3 848 510

Restoration 37% 5 2,238 1,784
Historic 94% 15 8,749 8,147

Current no Harv. 7% 2 3,113 1,429
Current w Harv 7% 2 3,113 1,429

Restoration 33% 3 9,931 6,553
Historic 92% 16 46,254 43,424

Population

Satus Steelhead

Naches Steelhead

Upper Yakima 
Steelhead

Toppenish Steelhead

Scenario Diversity 
index Productivity Capacity Abundance

Current no Harv. 30% 3 15,078 9,994
Current w Harv 6% 2 6,842 3,086

Restoration 61% 5 17,085 13,625
Historic 93% 10 35,501 31,931

Current no Harv. 12% 2 203 120
Current w Harv 5% 1 109 33

Restoration 16% 2 298 158
Historic 97% 7 2,333 1,998

Population

Marion Drain Fall 
Chinook

Lower Yakima Fall 
Chinook

Degradation Restoration Degradation Restoration
Lower Yakima1 A 1 B 2
Lower Yakima2 B 2 A 1
Lower Yakima3 C 3 C 3

Marion D 4 D 4

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%
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Toppenish Steelhead 
 

Satus Steelhead 
 

Coho - The population parameters increase in all populations, but the lack of a clearly defined 
life history strategy at the current time limits the utility of such population predictions, especially 
at this large scale.  These populations have been defined within the EDT model for much smaller 
scale habitat improvement and reintroduction strategies and it is probably not appropriate to put a 

high degree of confidence in the results given here, especially over a longer time frame.   Coho 
are especially dependent on side channels in mainstem alluvial floodplains, the continuing low 
abundance levels of coho reflect that under the Restoration reference condition, more emphasis 
should be placed on restoration flow in the lower river. 
  

Degradation Restoration Degradation Restoration
Ahtanum E 9 D 7
American C 5 D 6
Cowiche D 6 C 5

Little Naches A 1 C 4
Lower Yakima B 3 A 1
Middle Yakima C 4 D 8

Naches B 2 B 2
Nile D 8 C 5

Rattlesnake B 2 B 3
Tieton D 7 B 2

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%

Degradation Restoration Degradation Restoration
Lower Yakima B 2 A 1

Toppenish A 1 B 2

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%

Degradation Restoration Degradation Restoration
Lower Yakima B 2 A 1

Satus A 1 B 2

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%

Scenario Diversity 
index Productivity Capacity Abundance

Current no Harv. 4% 2 81 29
Current w Harv 4% 2 81 29

Restoration 6% 2 111 62
Historic 17% 5 1,110 872

Current no Harv. 4% 1 722 205
Current w Harv 4% 1 722 205

Restoration 15% 2 1,244 527
Historic 81% 5 14,779 11,941

Current no Harv. 5% 2 2,234 999
Current w Harv 5% 2 2,234 999

Restoration 12% 2 3,453 1,667
Historic 85% 6 35,230 28,993

Population

Upper Yakima Coho

Naches Coho

American Coho
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Figure XXXX  Ladder Charts for Yakima Subbasin Coho  
 
American Coho 

Naches Coho  

Upper Yakima Coho 

Summary 
These EDT model results should be interpreted with caution, and used as only the most coarse 
approximation of the effectiveness of the strategies contained in the Restoration reference 
condition in producing sustainable and harvestable populations. This conservative approach 
indicates that the restoration strategy is reasonable with the exception of the need for flow 
improvements in the Naches and lower Yakima using strategies that are more effective at flow 
improvement than the standard approaches of purchase or transfer of water rights or 
improvements in water use or conservation. As stated numerous times in this Assessment 
Chapter, improvement in low flow conditions in those reaches limit the productivity of the 

Degradation Restoration Degradation Restoration
American B 2 B 2

Lower Yakima D 4 A 1
Middle Yakima C 3 C 3

Naches A 1 A 1

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%

Degradation Restoration Degradation Restoration
Ahtanum E 10 E 8
American E 9 E 9
Cowiche D 6 E 7

Little Naches B 2 C 3
Lower Yakima C 4 B 2
Middle Yakima B 3 D 6

Naches A 1 A 1
Nile D 8 D 5

Rattlesnake D 7 E 9
Tieton C 5 C 4

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-55% 0% 55% -55% 0% 55%

Degradation Restoration Degradation Restoration
 Ahtanum E 11 D 11
Ahtanum D 7 D 9
Ahtanum E 14 D 10
Cle Elum B 2 A 2

Currier E 15 C 6
Kachess D 8 D 9

Lower Yakima C 4 A 1
Manastash E 12 C 5

Middle Yakima B 3 B 4
Swauk D 9 D 10

Taneum D 10 C 7
Teanaway C 5 C 5
Umptanum D 8 D 8

Upper Yakima A 1 B 3
Wenas E 13 D 9

Wide Hollow E 12 D 10
Wilson D 6 B 4

Percentage change Percentage change

Category/rank Category/rank
Geographic Area

Change in Abundance with Change in Productivity withProtection 
benefit

Restoration 
benefit

-50% 0% 50% -50% 0% 50%
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ecosystem as a whole, the EDT model does an adequate job of reflecting the importance of these 
reaches. 
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Chapter 3 
Inventory 

The Inventory Chapter summarizes the fish and wildlife protection, restoration, and artificial 
production projects and programs in the Yakima Subbasin. The inventory identifies management 
programs and projects that target fish and wildlife or otherwise provide substantial benefit to fish 
and wildlife. The timeframe of this inventory is the last five years and where possible, such 
activities that are about to be implemented. 

The inventory information illustrates current effort. This alone is not the purpose of the inventory 
of fish and wildlife programs and projects in the Yakima Subbasin. The Council’s “Technical 
Guide for Subbasin Planners” (Council Document 2001-02), states that the inventory will have 
its greatest value when it is reviewed in conjunction with the limiting factors resulting from the 
assessment. This project gap analysis helps to identify gaps between: 1) current programs and 
projects, and 2) what needs to happen to achieve the Council’s vision and the YSPB’s vision. 

The program/project inventory and the analysis of this information will demonstrate: 

• Current management directions; 
• Existing and imminent protections; 
• Current strategies implemented though specific projects; 
• Gaps between actions taken and actions needed; and 
• The value and efficacy of current activities. 

1 Organization of the Inventory Chapter 
This chapter begins with existing management activities. These current management activities 
include existing protection, existing plans, and management programs. 

1) Existing Protection 
a) Identify areas with protections through stream buffers, municipal or county 

ordinances, conservation designations, or water resources protection. 
b) Assess the adequacy of protections in protecting fish, wildlife, and ecosystem 

resources. 

2) Existing Plans 
a) Identify and review applicable local, state, tribal, and/or federal fish and/or wildlife 

management plans and water resource management plans that affect fish and wildlife. 
b) Assess the extent to which existing plans are consistent with the subbasin assessment 

and their adequacy in protecting and restoring fish, wildlife, and ecosystem resources. 

3) Management Programs 
a) Identify ongoing or planned public and private management programs or initiatives 

that have a significant effect on fish, wildlife, water resources, riparian areas, and/or 
upland areas. 

b) Assess a) the extent to which existing management programs are consistent with the 
subbasin assessment and b) their adequacy in protecting and restoring fish, wildlife, 
and ecosystem resources. 
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The current management activities section is organized from broad geographic scale to local 
management units. Only abbreviated discussions are included except for a few key umbrella 
programs/projects in the Yakima Subbasin that directly benefit fish and wildlife resources. A 
lengthier program overview is provided for the Yakima Klickitat Fisheries Project (YKFP), the 
Yakima Tributaries Access and Habitat Program (YTAHP), Yakima River Basin Water 
Enhancement Program (YRBWEP) and the Yakima River Basin Salmon Recovery Board 
(YBSRB). Within the framework of these projects/programs or organizations, multiple projects 
are designed and implemented that have direct benefits for fish and wildlife. These restoration 
and conservation projects are often monitored and evaluated for value and efficacy. 

Following the section on current management activities is the section on restoration and 
conservation projects. Within the Yakima Subbasin, on-the-ground restoration and conservation 
projects that were inventoried are described in Appendix G and H. They are grouped by limiting 
factors for fish and focal habitat types for wildlife. The restoration and conservation projects 
section in this chapter summarizes information about these projects to illustrate the current 
management directions and strategies. 

Using the inventory data and the results from the assessment, a gap analysis was conducted to 
assess the gaps between actions taken and actions needed. The project inventory information has 
been analyzed in relation to the assessment and resulted in both maps and discussion to describe 
the limiting factors to fish and wildlife and the current existing effort in the Yakima Subbasin. 

2 Current Management Activities 
Federal, tribal, state, and local entities manage and regulate land and water in the Yakima 
Subbasin. Most entities have plans or policies and guidelines pertaining to the protection of 
water, land, fish, and wildlife. Many of the numerous laws that underpin existing management, 
regulation, and plans are described below along with the management entities. More extensive 
discussion is presented for those organizations, projects, or programs that have an extensive 
number of projects that directly benefit fish and wildlife resources (e.g., Yakima River Basin 
Salmon Recovery Board) or present a disproportionate impact to the fish and wildlife resources 
of the subbasin (e.g., Yakima River Basin Water Storage Options Feasibility Study). 

2.1 International 
2.1.1 United States-Canada Pacific Salmon Treaty 
The Pacific Salmon Treaty is negotiated among Washington, Oregon, Alaska, tribes and the 
federal governments of the US and Canada. These discussions impact salmon stocks and harvest 
in the Yakima Basin and throughout Washington. 

The Migratory Bird Treaty Act addresses issues related to bird movements that occur between 
Canada, the United States and Mexico. The North American Waterfowl Management Act, 
developed by Canada and the United States, set waterfowl population goals and outlined the 
means to meet them. Joint Venture Areas, locations of importance to waterfowl production and 
migration, have been established throughout the continent. The Lower Yakima Basin has been 
identified as a priority zone for waterfowl restoration in the eastern Washington focal area of the 
Intermountain West Joint Venture. Many subbasin habitat restoration projects involving several 
millions of dollars have resulted from this designation. 
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2.2 Federal Government 
2.2.1 Bureau of Reclamation 
The U.S. Bureau of Reclamation (Reclamation) manages the federal Yakima Project, which 
provides irrigation water for approximately 465,000 acres of irrigable land that extend along both 
sides of the Yakima River. Reclamation operates a dam and reservoir system for project 
purposes such as irrigation water supply, instream flows for fish, and flood.  

In 1945, the District Court of Eastern Washington issued the 1945 Consent Decree (Decree), 
which established the rules under which Reclamation should operate the project. The Decree 
determined the quantities of water to which all project users are entitled, and defines a 
prioritization for water-short years. Users were divided into two classes, non-proratable (those 
with the most senior rights) and proratable. Non-proratable users would be served first from the 
total water supply available (TWSA) and proratable users would share equally in the balance of 
available supply. Since 1945, the Courts have issued numerous other decisions relative to the 
Yakima Basin Adjudication. They have involved issues such as protection of fish resources 
(“Quackenbush”, which led to the flow management system called flip-flop), the rights of the 
Yakama Nation, return flows, groundwater involvement, abandonment of claims, and floodwater 
use. 

Reclamation also operates in accordance with the decisions of the State Superior Court hearing 
the Acquavella adjudication, which has jurisdiction over water rights in the Yakima River Basin. 
Except for minor diversions and adjudicated minor streams, Reclamation limits diversions to 
quantities provided by: 

1. The Limiting Agreements (1905-1913) signed by over 50 appropriators of natural 
flows 

2. Water delivery contracts between the United States and water user entities 
3. Provisions of the 1945 Consent Decree 
4. Acquavella Rulings 

The Yakima River Basin Water Enhancement Program (YRBWEP), established by Congress in 
1994, is a multi-faceted program intended, in part, 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 assists 
with funding the four phases of the program. Other partners include the Yakama Nation, 
Bonneville Power Administration, and the Natural Resources Conservation Service. The 
irrigation districts have been primary participants in nearly all of the activities of YRBWEP. 

Reclamation has initiated formal consultation under the Endangered Species Act with the NOAA 
Fisheries Service and US Fish and Wildlife Service for operation and maintenance of the Yakima 
Project. 

2.2.2 Environmental Protection Agency 
The Environmental Protection Agency (EPA) and the Washington Department of Ecology are 
responsible for administering and enforcing the Clean Water Act. The EPA helps determine 
which lakes, estuaries and streams in the state fall short of state water quality standards. Impaired 
water bodies became part of the section 303(d) list under the act. The EPA requires the state to 

Chapter 3-5 



set priorities for cleaning up threatened waters and to establish plans for the allowable Total 
Maximum Daily Load (TMDL) of pollution a body of water can sustain and still be healthy. 

2.2.3 Fish and Wildlife Service 
The United States Fish and Wildlife Service (USFWS) is one of the principal federal agencies 
involved in the conservation, protection and enhancement of fish, wildlife, plants and their 
habitats. The agency’s activities include management of migratory bird species, habitat 
restoration, fish passage and production, and management of national wildlife refuges. USFW 
holds primary federal management responsibility for non-anadromous fish, and shares federal 
responsibility for anadromous fish resources. The USFWS Endangered Species program is 
responsible for plant, wildlife and non-anadromous fish Endangered Species Act listings. The 
USFWS owns the 1,763-acre Toppenish National Wildlife Refuge located on Toppenish Creek 
within the Yakama Reservation. 

2.2.4 National Forest Service 
The Naches and Cle Elum Ranger Districts of the Okanogan and Wenatchee National Forests are 
responsible for managing a total of 875,000 acres of forestlands within the Yakima Basin. These 
lands are primarily managed under provisions of the Wenatchee National Forest Land and 
Resource Management Plan of 1990 as amended by the Final Supplemental Environmental 
Impact Statement on Management of Habitat for Late-Successional and Old-Growth Forest 
Related Species within the Range of the Northern Spotted Owl (1994). Other plans, policies and 
regulations that guide the management activities of the Naches and Cle Elum Ranger District are 
the 1973 Endangered Species Act, the 1977 Clean Water Act, PACFISH (1995) and the most 
recent watershed assessment available for each of the drainages under these Districts’ 
management authority. For resources managed by the Cle Elum Ranger District, the Snoqualmie 
Pass Adaptive Management Area Plan (1997) also provides for the integration of ecological 
process and social and economic values. The Assessments for Late Successional Reserves (LSR) 
and Managed Late Successional Areas (1997) include management guidelines for Manastash 
Ridge LSR (Cle Elum and Naches Ranger Districts), Swauk LSR (Cle Elum District within the 
Yakima Basin) and Teanaway LSR (Cle Elum Ranger District). 

2.2.5 Natural Resources Conservation Service 
The Natural Resources Conservation Service (NRCS), a federal agency within the U.S. 
Department of Agriculture (USDA), which works in cooperation with the Washington 
Conservation Commission to aid conservation districts in the three counties of the Yakima 
Subbasin. NRCS manages a variety of programs that provide financial and technical assistance to 
implement conservation practices on privately owned land. Using this help, farmers and ranchers 
apply practices that reduce soil erosion and improve water quality; enhance forest and grazing 
land, wetland and wildlife habitat; and maintain riparian areas along streams containing 
salmonids. Important actions currently being implemented in the Yakima Subbasin involve 
projects funded under the Wetlands Reserve Program, Wildlife Habitat Incentives Program, and 
Environmental Quality Incentives Program. A large-scale habitat and instream flow restoration 
project involving the Conservation Reserve Enhancement Program is currently being planned on 
the Yakama Indian Reservation. 
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2.2.6 NOAA Fisheries 
NOAA Fisheries, a division of the Department of Commerce, is responsible for implementing 
federal regulations pursuant to the Mitchell, Magnuson-Stevens, Federal Power, and Endangered 
Species Acts. NOAA Fisheries consults with federal agencies to ensure that their actions are 
sufficiently protective of anadromous fishes and their habitat. Notably, in the Yakima Basin, 
NOAA is responsible for enforcing the provisions of the Endangered Species Act (ESA) with 
respect to Middle Columbia River summer steelhead. Other ESA related activities include the 
development of recovery plans, negotiation of habitat conservation plans and the development of 
take limitation rules under section 4(d) of the ESA. NOAA also provides technical assistance in 
the design and construction of fish passage structures. 

2.2.7 Yakima Training Center 
The United States Department of the Army owns and occupies 323,651 acres in the Yakima 
Subbasin. Acquired in 1942 and managed from Fort Lewis, the Yakima Training Center (YTC) 
is bounded by I-82 on the east, the Columbia River to the west, Boylston Mountains to the north 
and the Yakima Ridge to the south. The Army continues to use the YTC for live fire training for 
infantry, tanks and helicopters. The area is one of the largest remaining shrub-steppe habitats in 
Washington, with 27 plant, 37 wildlife and 2 fish species listed as sensitive by the state. It also 
contains springs and numerous streams, such as Selah Creek. The YTC must comply with the 
Endangered Species Act, the Clean Water Act and other federal laws. Erosion, water pollution, 
denuded vegetation and compacted soil are a few of the problems the training center is 
attempting to tackle with its Integrated Area 5-Year Management Plan that was adopted in 1998. 
Some of the anticipated projects included reseeding, road realignments and closures and stream 
crossing improvements. 

2.3 Tribes 
2.3.1 Yakama Nation 
The Yakama Nation, also known as the Confederated Tribes and Bands of the Yakama Indian 
Nation, is a fish and wildlife co-manager of the Yakima Subbasin. The Yakama Nation is 
responsible for protecting and enhancing treaty fish, wildlife and other natural resources for 
present and future generations. 

The 14 tribes and bands that compose the Yakama Nation ceded over 10 million acres, including 
the Yakima Basin, in the June 9, 1855 treaty with the United States. Today the tribe’s reservation 
is 1.2 million acres, most of it within the Yakima Basin. The reservation and ceded lands still 
contain much of the traditional natural resources upon which the Yakama people depend for 
subsistence and spiritual and cultural sustenance. They are many and include salmon, deer, elk, 
huckleberries, tule, cous and other roots and medicinal plants along with the most sacred 
resource, water. In the treaty, the tribe reserved rights and responsibilities involving these 
resources. The treaty’s Article 3 states: 

The exclusive right of taking fish in all the streams, where running through or 
bordering said reservation, is further secured to said confederated bands and tribes 
of Indians, as also the right of taking fish at all usual and accustomed places, in 
common with the citizens of the Territory, and of erecting temporary buildings for 
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curing them; together with the privilege of hunting, gathering roots and berries, 
and pasturing their horses and cattle upon open and unclaimed land. 

As a result of these treaty-reserved rights, the tribe retains substantial governmental authority 
over activities that affect hunting and fishing. In the 1969 Sohappy v. Smith /U.S. v. Oregon 
decision and the 1974 U.S. v. Washington (or Boldt) decision, the federal courts reaffirmed treaty 
provisions. These decisions entitle the tribe to one half of the harvestable fish that pass through 
usual and accustomed tribal fishing grounds. U.S. v. Washington rulings include hatchery-bred 
fish as part of the harvestable population, and provide for the protection of the fishery from 
environmental degradation. The court-ordered U.S. v. Oregon Columbia River Management Plan 
sets harvest, escapement, and production goals pertaining to Indian and non-Indian allocation of 
anadromous fish resources. 

The Yakima Nation tribal government enacts fishing, hunting and other regulations affecting its 
members under provisions of the Yakima Nation Law and Order Code. Within the reservation, 
the tribe adopted the Yakama Nation Natural resources Policy Plan (1994) to guide the 
management of cultural, water, wildlife, fisheries, rangeland, timber, agricultural, and 
recreational resources. Comprehensive, ecosystem-based restoration is occurring on the 
reservation under the guidance of this plan. The Yakama Nation provides small game hunting 
and fishing opportunities for reservation visitors. Within the subbasin, the Yakama Nation 
reviews proposed management on public lands, makes recommendations for fish and wildlife 
protection, and establishes and monitors livestock grazing leases on tribal allotments. 

A multi-tribe plan based on tribal culture and sovereignty as well as science, Wy-Kan-Ush-Mi 
Wa-Kish-Wit: Spirit of the Salmon (CRITFC1995), makes institutional and technical 
recommendations for Columbia Basin salmon restoration and presents a Yakima subbasin plan 
that calls for instream flow restoration, enforcement of water quality standards and 
supplementation of threatened salmon runs to harvestable levels, among other measures. 

2.4 State Government 
2.4.1 State of Washington  
Washington’s salmon restoration efforts are carried out on an inter-agency basis and coordinated 
by the Governor’s Salmon Recovery Office. The Statewide Strategy to Recover Salmon was 
released in 1999, following legislation in 1998 enacting the Salmon Recovery Planning Act, the 
Watershed Planning Act and the Salmon Recovery Funding Act. The Strategy was designed as 
the state's long-term vision or guide “to restore salmon, steelhead, and trout populations to 
healthy and harvestable levels and improve the habitats on which fish rely.” 

The Salmon Recovery Planning Act provides the framework for developing restoration projects. 
It requires a limiting factors analysis and establishes a funding program for local habitat 
restoration projects. As a result of this act, an Independent Scientific Panel was created to 
provide scientific review of salmon recovery projects. 

The Watershed Planning Act encourages voluntary planning by local governments, citizens, and 
tribes for water supply and use, water quality, and habitat at the Water Resource Inventory Area 
(WRIA) level. Grants are available to conduct assessments of water resources and develop goals 
and objectives for future water management. 
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The Salmon Recovery Funding Act established the Salmon Recovery Funding Board (SRFB) 
lead entity organizations to localize salmon recovery. The SRFB funds projects based upon a 
science-driven, competitive process with guidance from the local Lead Entities. The local lead 
entity in the Yakima Basin is the Yakima River Basin Salmon Recovery Board (YBSRB), which 
is administered by the City of Selah. The Board consists of Yakama Nation and local 
government representatives from Benton, Kittitas, and Yakima Counties, as well as the cities of 
Benton City, Prosser, Ellensburg, Roslyn, Yakima, and Wapato. The YBSRB accepts 
applications for local projects and ranks them based upon fish and community benefits. The 
ranked list of projects is then submitted to the SRFB. 

Key Washington State laws dealing with land and water use and development include the 
Environmental Policy Act, the Shoreline Management Act, the Growth Management Act, the 
Floodplain Management Act, the Forest Practices Act, the Water Pollution Control Act, the 
Hydraulic Project Approval Act, the Aquatic Lands Act, and the Water Code and Water 
Resources Act. 

2.4.2 Washington Conservation Commission 
The Washington Conservation Commission (WCC) assists and guides local conservation 
districts. It also manages the Salmon Habitat Limiting Factors Program, which identifies specific 
problems limiting the success of salmon as the first step in restoring healthy salmon runs. The 
limiting habitat factors for salmonids were identified for the Yakima Subbasin, in a report 
released in 2001. This Limiting Factors Analysis (LFA 2001) is used by the Yakima Basin 
Salmon Recovery Board as the basis for evaluating grant application to forward to the State 
Salmon Recovery Funding Board. 

Administered by WCC, the USDA’s Conservation Reserve Enhancement Program provides 
technical and financial assistance to qualifying landowners to install and maintain streamside 
buffers along waters that are spawning areas for salmon and steelhead stocks. The Conservation 
Reserve Enhancement Program fits into the Governor’s Salmon Recovery Plan by fulfilling the 
habitat portion of the program for agricultural land. The Commission also makes a variety of 
water quality grants to conservation districts. 

2.4.3 Washington Department of Natural Resources 
The Washington Department of Natural Resources is responsible for managing state forest 
resources, including fire prevention and suppression and administers the state’s Natural Areas 
Program (NAP). The Washington State's Forest Practices Board adopted permanent rules 
implementing Forests & Fish protection measures that became effective July 1, 2001. This state-
based plan allows Washington to maintain authority over its working forests and its natural 
resources by avoiding intervention from the federal government or federal courts enforcing the 
ESA or CWA. State agencies and private forest landowners, and tribes worked together for 18 
months to develop scientifically based changes to forest practices rules to meet four key goals 
established by the Forest Practices Board: 

1. Provide compliance with the Endangered Species Act for aquatic and riparian-
dependent species on non-federal forestland 

2. Restore and maintain riparian habitat on non-federal forestland to support a 
harvestable supply of fish 
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3. Meet the requirements of the Clean Water Act for water quality on non-federal 
forestland  

4. Keep the timber industry economically viable in the state of Washington. 

 

2.4.4 Washington Department of Fish and Wildlife 
The mission of the Washington Department of Fish and Wildlife (WDFW) is to provide sound 
stewardship of fish and wildlife resources. WDFW is responsible for preserving, protecting, 
restoring and enhancing finfish, shellfish, wildlife populations and their critical habitats. The 
agency strives to maximize fishing, hunting and non-consumptive recreational opportunities 
compatible with healthy, diverse fish and wildlife populations. The WDFW and treaty Indian 
tribes co-manage the state's salmon populations and are joining with the National Marine 
Fisheries Service and U.S. Fish and Wildlife Service to define recovery goals for listed species. 
The Yakima subbasin lies within the agency’s south-central district. 

A few of the important policies, plans and guidelines that drive WDFW management in the 
Yakima subbasin include: A Basic Fishery Management Strategy for Resident and Anadromous 
Trout in the Stream Habitats of the State of Washington (1984), 1992 Washington State Salmon 
and Steelhead Stock Inventory (SASSI) (1993), 1992 Washington State Salmon and Steelhead 
Stock Inventory: Appendix Three, Columbia River Stocks (1993), Wild Stock Restoration 
Initiative (1993) Draft Steelhead Management Plan (1994), Wild Salmonid Policy (1997), 
Salmon Recovery Planning Act (1998), Watershed Planning Act (1998), and Salmon Recovery 
Funding Act (1998), Statewide Strategy to Recover Salmon - Extinction Is Not An Option 
(1999), Bull Trout and Dolly Varden Management Plan (SaSI, 2000). The court-ordered U.S. v. 
Oregon Columbia River Management Plan sets harvest, escapement, and production goals 
pertaining to Indian and non-Indian allocation of anadromous fish resources. 

The Salmon and Steelhead Inventory and Assessment Program (SSHIAP) is an integral part of 
the Wild Stock Restoration Initiative and complements SASSI. It is a partnership-based 
information system that characterizes freshwater and estuary habitat conditions and distribution 
of salmonid stocks in Washington at the 1:24,000 scale. SSHIAP is designed to support 
regulatory, conservation, and analysis efforts such as Washington State Watershed Analysis, 
State Salmon Recovery, Habitat Conservation Planning, Ecosystem Diagnosis and Treatment 
(EDT), and others. 

Through its Priority Habitats and Species Program, WDFW also provides important fish, 
wildlife, and habitat information to local governments, state and federal agencies, private 
landowners and consultants, and tribal biologists for land use planning purposes. PHS 
information indicates which species and habitat types are priorities for management and 
conservation; where these habitats and species are located; and what should be done to protect 
these resources. 

In cooperation with Washington State Departments of Ecology and Transportation and 
representatives from NMFS and USFWS, WDFW is developing consistent, science-based 
guidelines for habitat protection and restoration as part of the Salmonid Habitat Protection and 
Restoration Project (http://www.wa.gov/wdfw/hab/salguide/salguide.htm). These guiding 
principles encapsulate current assumptions about how ecosystems work, describe the preferred 
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approaches for habitat protection and proper functioning and highlight the most important natural 
processes for habitat preservation.  

WDFW operates several wildlife management areas throughout the subbasin.  These projects 
involve tens of thousands of acres of riparian, shrub steppe and forest habitats.  Some of these 
include the Sunnyside Wildlife Area, the Wenas Wildlife Area, and the Oak Creek Wildlife 
Area. 

2.4.5 Washington Department of Ecology 
The mission of the Department of Ecology (WDOE) is to protect, preserve and enhance 
Washington’s environment, and promote the wise management of our air, land and water for the 
benefit of current and future generations. It goals are to prevent pollution, clean up pollution and 
support sustainable communities and natural resources. WDOE is responsible for implementing 
the federal Clean Water Act and enforcing the water quality standards. In accordance with 
Section 303(d) of the 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. WDOE also administers the 
Watershed Planning Act and supplies grants to local groups to produce watershed plans. 

2.4.6 Interagency Committee for Outdoor Recreation 
The Interagency Committee for Outdoor Recreation’s (IAC) mission is to provide quality service 
to its boards and the public while providing for recreation opportunities and protection of fish 
and wildlife. One of the boards administered by the IAC is the Salmon Recovery Funding Board, 
which supports salmon recovery through funding habitat protection and restoration projects, and 
related programs and activities that produce sustainable and measurable benefit for the fish and 
their habitat Local governments, private landowners, conservation districts, Native American 
tribes, non-profit organizations, special purpose districts and state agencies are eligible to receive 
funding through the Salmon Recovery Funding Board grant programs. A number of habitat 
protection and restoration projects in the Yakima Subbasin are funded through the Salmon 
Recovery Funding Board. 

2.4.7 Conservation Districts 
Conservation Districts are extensions of state government established to cooperate with the 
National Resource Conservation Service field offices and provide direction on local resource 
issues. A Board of Supervisors consisting of local landowners directs each conservation district.  
The goal of a conservation district is to provide leadership, technical and financial assistance to 
protect and improve natural resources in each district. In the Yakima River Basin, the 
Conservation Districts are Kittitas County Conservation District, North Yakima Conservation 
District, South Yakima Conservation District, and Benton Conservation District. 

2.5 Local Government 
Under Washington State law, cities and counties have the principle responsibility to plan for land 
use planning and the protection of the environment and the natural resource functions of habitat. 
The key laws that local governments apply to such purposes are the State Growth management 
Act, (GMA), the State Shorelines Management Act (SMA), and the State Environmental Policy 
Act (SEPA). The provisions and requirements of these state laws that relate specifically to 
environmental resources planning and protection are the same for both cities and counties. 
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2.5.1 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 as had been the case; 

• 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 
Hazardous areas, Wetlands, Critical Aquifer Recharge areas, and fish and wildlife 
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. 

2.5.2 Shoreline Management Act 
The state SMA requires cities and counties with lands on “state waters” to prepare a Shorelines 
Management Plan and implementing regulation.  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. 

2.5.3 State Environmental Policy Act 
SEPA requires local governments to assess the environmental impacts of proposed developments 
as a part of overall local permit review.  Except for proposed developments that the state 
“categorically exempts” from SEPA review, all proposed development submittals are 
accompanied by a SEPA Checklist which identifies environmental resources or public capacities 
(e.g., transportation, schools), that may be potentially impacted by the proposal. Based upon 
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review of the Checklist, a local planning administrator may issue a Negative Declaration (ND, 
meaning no potential impacts); or a Mitigated Negative Declaration (MDN, meaning potential 
impacts identified in the Checklist are or will be mitigated in the project design, site plan, 
operations etc.); or a Determination of Significance (DS, meaning that significant environmental 
issues are raised by the proposal). A DS requires the preparation of an Environmental Impact 
Statement.  Part of SEPA review includes circulation of a pending ND, MDN, DS, to federal, 
state, and local agencies, and Tribes for review and comment, and also publication of “notice” in 
print media of local circulation. 

Most local governments have integrated the planning and review process of GMA, SMA, and 
SEPA processes. For example, a Comprehensive Plan policy requiring site planning to protect a 
critical resource functions  (e.g., riparian corridor functions) will be reflected in the performance 
standards within a CRAO, and be applied in the normal, as well as the SEPA review process for 
a proposed short plat or subdivision on shoreline property. 

2.5.4 Benton County 
Within Benton County there are approximately 280 miles of shoreline on “state waters” subject 
to the Shorelines Management Act. Approximately 100 miles are in the lower Yakima Basin, 50 
are Hanford shoreline on the Hanford Reach, and the remainder is on the Columbia River. Of the 
total miles of “state waters,” less than one mile is in tributaries (i.e., not main-stem). 

On the Lower Yakima there are three notable tributaries, Snipes/Spring Creek below Prosser, 
Corral Creek below the Chandler Power station, and Amon Creek, which flows into the Yakima 
delta below the I-82 crossing at Richland. Snipes and corral Creeks are entirely within Benton 
County jurisdiction on the south flank of Rattlesnake Mountain. Because their drainages cut 
through district-irrigated agricultural areas, these creeks carry a mixture of natural drainage and 
irrigation return flows. The lower elevations of Amon Creek are in Corps of Engineers 
jurisdiction (the McNary pool). A major reach is the City of Richland, with a smaller part of the 
upper watershed in Kennewick and the county. Amon Creek is also used for return flows. 

The Benton County Planning department is charged with developing and implementing the 
resources management plans and ordinances for these resources in county jurisdiction. A 
Comprehensive Flood Hazard Management Plan for flood areas within Benton county 
jurisdiction was completed ion 2002, but it has yet to be adopted. The cities of Prosser, Benton 
City, West Richland, and Kennewick apply SMA, GMA and SEPA provisions within their 
jurisdictions. 

2.5.5 Kittitas County 
Within Kittitas County there are shorelines subject to SMA on the Yakima, Teanaway, Naches, 
Columbia, Kachess, and Cle Elum rivers and numerous creeks.  The remaining shoreline miles 
are on tributaries not subject to SMA, but regulated by critical Areas Ordinance and SEPA. 
Kittitas County also has Cle Elum, Kachess and Keechelus Reservoirs in its jurisdiction, 
although the reservoirs are operated by the U.S. Bureau of Reclamation. Because many of the 
tributary drainages in Kittitas County cut through district-irrigated agricultural areas, these 
tributaries carry a mixture of natural drainage and irrigation return flows, and are pressed into 
service as water conveyance systems. 

The Kittitas County Planning Department is charged with developing and implementing the 
resources management plans and ordinances for these resources in county jurisdiction. The cities 
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of Roslyn, Cle Elum and Ellensburg apply SMA, GMA and SEPA provisions within their 
jurisdictions. 

2.5.6 Yakima County 
Within Yakima County there are approximately nine major creeks or rivers along with numerous 
tributaries and minor or intermittent streams. The lengths of some of these which fall under the 
jurisdiction of Yakima County are shown in Table 3-1. 
Table 3-1. Major Streams in Yakima County 

Major Water Body Approximate Miles of Floodplain 
Yakima River 57 (shared w/Yakama Nation) 
Wenas Creek 24 
Naches River 33 
Tieton River 12 
Cowiche Creek 20 
Wide Hollow Creek 35 
Ahtanum Creek 40 (shared w/Yakama Nation) 
Toppenish Creek Primarily Yakama Nation Jurisdiction 
Status Creek Yakama Nation Jurisdiction 

*Does not include areas where County has overlapping Jurisdiction with State and Federal Agencies 

The Yakima County Surface Water Management Program (SWMP), which includes the 
Countywide Flood Control Zone District (FCZD), is charged with developing resource 
management plans that are currently implemented by other County departments (Planning 
Department, Permit Services Division, and Road Maintenance Program). 

The Surface Water Management Program is primarily focused on Public Works activities related 
to surface waters, with the goal being to accommodate the Endangered Species Act (ESA), the 
National Pollutant Discharge Elimination System (NPDES) Phase II stormwater regulations, and 
the development of Total Maximum Daily Loads (TMDLs) for creeks and rivers within the 
County.  The Countywide FCZD provides guidance and planning to the County related to 
floodplain development proposals and comprehensive multi-objective floodplain management.    

The authority to conduct management activities is based mainly on the County Critical Areas 
Ordinance, Shoreline Master Program, Flood Hazard Ordinance, Grading Ordinance, and 
Building Permit System. Additional ordinances will be required to comply with emerging state 
and federal regulations. The current Critical Areas Ordinance was made effective in 1995 and is 
being updated. 

The FCZD is responsible for preparing Comprehensive Flood Hazard Management Plans 
(CFHMP). A CFHMP has been completed and adopted for the Upper Yakima River (Selah Gap 
to Union Gap). Once a CFHMP is adopted, it is currently the responsibility of the Planning 
Department and Permit Services to implement them with the assistance of the FCZD. 

2.5.7 City of Yakima 
The City of Yakima is centrally located in the middle of the Yakima Basin, in the Ahtanum-
Moxee subbasin at the confluence of the Yakima and Naches River. Yakima is the largest 
population center in the subbasin. The city operates a diversion dam on the Naches River to 
supply water to its water treatment plant, and also maintains two water delivery systems; one for 
potable water and one for irrigation water. The city’s irrigation utility currently serves 
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approximately 10,690 parcels, totaling over 2,000 irrigated acres. The Irrigation Utility in the 
City is served partially by City-owned water rights and supplemented by water shares from 
several local canal companies; the Yakima-Tieton Canal Company, the Naches and Cowiche 
Canal Company, the Yakima Valley Canal Company, the RS&C Irrigation Company, the New 
Schanno Ditch Company, the Broadgage Ditch Company, and the Old Union Ditch Company. 

The City of Yakima has a strong Wastewater Management Plan that prevents the unauthorized 
discharge to the municipal wastewater system and is consistent with EPA standards for the Clean 
Water Act. In addition, the City has a Critical Area Zoning and Building Code Ordinance that 
prevents construction within wetlands and establishes a riparian zone setback of 200 feet for 
class AA streams and 100 feet for class A streams. A Master Irrigation Plan was finalized in 
January of 2000, and a Stormwater Management Plan is currently under development. 

The City is developing and implementing a comprehensive water resources management 
approach that includes domestic and irrigation water supply, wastewater treatment, surface water 
diversion structure improvements, and other components. This work is being conducted within 
the context of the regulatory considerations of Growth Management Act, the Endangered Species 
Act, and the Clean Water Act, among others. The comprehensive water resources plan also takes 
into account the City’s responsibility for environmental stewardship and its responsibility to the 
citizens of the City of Yakima and associated service area and the Yakima Basin community. 

2.5.8 Tri-County Water Resources Agency 
The mission of the Tri-County Water Resource Agency, based in Yakima, Washington, is to 
promote the responsible management of water resources today to protect and preserve water for 
the future. The agency stresses locally formulated plans for adequate water for domestic use, 
industry, agriculture and fisheries and attempts to coordinate with all water interests, including 
the Yakama Nation and federal and state initiatives and programs. In 1999 the Tri-County Water 
Resource Agency began a large and important undertaking: The agency is providing the 
leadership, management and administrative support for the preparation and implementation of a 
comprehensive water plan for the Yakima River Basin. Through an intergovernmental 
agreement, local governments, irrigation districts and Kittitas, Yakima and Benton counties 
worked together to develop the Yakima River Basin Watershed Management Plan under the 
authority of the Watershed Management Act (Chapter 90.82 RCW), also known as HB 2514. 
The area covered is designated as Washington Resource Inventory Areas (WRIAs) 37, 38, 39. 
One of the first phases of this project, the Yakima Basin Watershed Assessment, was completed 
in June 2000. It covers water quantity, water quality and habitat in the basin. . The Tri-County 
Water Resource Agency has produced a draft watershed plan for the Yakima watershed in 2003, 
which is awaiting adoption by the three counties of the watershed. 

2.5.9 Roza-Sunnyside Board of Joint Control (RSBOJC) 
The Roza-Sunnyside Board of Joint Control was formed in 1997, and is a cooperative agreement 
between two lower valley irrigation districts (the Roza and Sunnyside Irrigation Districts) with 
the purpose of conserving water and monitoring and improving water quality of return flows. 
The RSBOJC has established water quality objectives to meet the TMDL goals that have been 
set for the lower Yakima River. The RSBOJC is also measuring several water quality parameters 
to establish the effectiveness of water conservation and water quality improvement projects. 
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2.6 Other 
2.6.1 Timber Fish and Wildlife Agreement 
In 1987, the Washington timber industry, tribes and tribal organizations, state and local 
governments, recreational and environmental groups began implementing the 
Timber/Fish/Wildlife (TFW) Agreement. This Agreement established a cooperative forum to 
address forest practices on state and private lands in the state of Washington to provide 
protection for fish, wildlife and water quality, while providing long-term stability for the timber 
industry. Products of the TFW Agreement have included new administrative forest practices rule 
adopted by the State of Washington that provide stream-side protection through riparian 
management regulations, on-site evaluation of forest practices by interdisciplinary teams, 
watershed basin planning, monitoring procedures and wetland protection and watershed analysis 
rules. Key components of the TFW Agreement process are its consensus-based approach to 
decision-making and its use of adaptive management. 

2.6.2 Agriculture, Fish, and Water (AFW) Process  
In 2000, a coalition of farmers, irrigation districts, environmental groups, state, federal and local 
government agencies, tribal governments, and legislators joined in a collaborative effort to 
address fish recovery and pollution control on farmlands. The AFW effort is part of the 
Governor’s Salmon Recovery Plan, and consists of two concurrent processes: the Field Office 
Technical Guide (FOTG) process and Irrigation Districts’ Guideline Development process.  

The FOTG process involves negotiating changes to existing farm conservation practice 
standards. Issues covered by this process include water quality and fish habitat issues such as 
bank stability, “properly functioning conditions” that fish need for survival, and management of 
riparian zones. New or revised FOTGs would then be used to develop farm plans that provide 
regulatory certainty when implemented. 

The second component to AFW includes the irrigation districts working with participating AFW 
members to develop guidelines that will address water use and conservation and water quality 
requirements. These new guidelines would be used by irrigation districts to prepare 
Comprehensive Irrigation District Management Plans to help enhance, restore, and protect 
habitat for endangered fish and wildlife species, and address state water quality needs. 

2.6.3 The Nature Conservancy 
The Nature Conservancy is a private non-profit organization committed to preserving plants, 
animals, and natural communities that represent the diversity of life by protecting the lands and 
waters they need to survive. The Washington Nature Conservancy established its Yakima River 
Canyon preserve in 1993 to protect this unique habitat. The preserve includes 106 acres of basalt 
cliff habitat in the Yakima River canyon, as well as important grasslands and an island in the 
middle of the Yakima River. The Conservancy also owns 10 acres of bog habitat in the Moxee 
area to protect the silver-bordered fritillary. Additionally, the Nature Conservancy has worked 
with other agencies in the subbasin to form cooperative agreements for the protection and 
management of habitats in the Union Gap and Teanaway areas. 

2.6.4 Tapteal Greenway 
Tapteal Greenway is a non-profit organization concerned with the Tapteal green corridor and 
trail along the Yakima River from Benton City (Kiona Bridge at RM 29.9) to the mouth of the 
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river. Members are involved with habitat stewardship, land conservation and environmental 
education activities. Habitat stewardship and land conservation activities including trail 
maintenance, clean-ups, water quality monitoring, restoration, land purchase, and bank 
stabilization demonstration projects. Environmental education includes in-school and public 
outreach programs on salmonids, water resources issues, riparian and shrub-steppe habitats and 
wildlife important to the area. 

2.6.5 Washington Trout 
Washington Trout is a nonprofit conservation ecology organization established in 1989 whose 
mission is to preserve, protect, and restore Washington's wild fish and their habitats. In the 
Yakima Basin, Washington Trout works to help attain the preservation of native resident and 
anadromous fish populations and their habitats and to recover normative ecosystem conditions as 
the surest way to secure the recovery of diverse and abundant wild salmon and steelhead 
populations. 

Recent activities in the Yakima Basin include regular attendance at System Operations Advisory 
Committee (SOAC) meetings, providing input on biological issues pertaining to flow 
management, and written comment upon drafts of SOAC's report to Congress on Biologically 
Based Flows under Title XII legislation. Washington Trout has articulated concerns to local 
Yakima Basin agencies and state agencies regarding the deleterious ecological impacts of 
floodplain gravel mining operations and participated in a legal challenge to the proposed 
expansion of Central Pre-Mix's Selah Pit. Participating in the annual peer review (PAR) of the 
Yakima Fisheries Project is a component of Washington Trout’s region-wide monitoring and 
evaluation of artificial production and its impacts on wild salmonid populations and ecosystems. 

2.6.6 Pheasants Forever 
Pheasants Forever (PF) is a sportsman’s organization dedicated to the restoration of grassland 
habitats for the benefit of upland game bird populations. The Yakima Valley Chapter of PF has 
spent hundreds of thousands of dollars toward this effort in the Yakima subbasin over the last 20 
years. The majority of these funds have been used to purchase native grass seed, and the 
equipment necessary for its establishment. The several thousands of acres restored with PF 
partnerships have made the Yakima Valley Chapter one of the top 10 chapters nationwide. 

2.6.7 Ducks Unlimited 
Much like PF, Ducks Unlimited (DU) has been very active in the restoration of wetland, riparian 
and other floodplain habitats throughout the Lower Yakima subbasin. They have provided 
engineering and construction assistance to state, tribal and federal land managers. Well over ten 
thousand acres of wetland restoration has occurred in the subbasin with DU as an important 
partner. 

2.6.8 Cowiche Canyon Conservancy 
The Cowiche Canyon Conservancy is a non-profit organization formed to protect and manage 
the lowlands along the Cowiche Creek, a tributary of the Naches River. An old railway has been 
converted into a hiking, horseback riding and biking trail, complete with 10 bridges crossing the 
creek. Trails also connect this lower trail system with primitive trails in the uplands of Cowiche 
Canyon. The Conservancy undertakes restoration and protection actions using grants, such as a 
project partially funded by the Mid-Columbia Regional Fisheries Enhancement Group involving 
a two phase restoration project to restore native vegetation and enhance the habitat structure. 

Chapter 3-17 



2.6.9 Yakima Greenway Foundation 
The Yakima Greenway Foundation was formed in 1980 as a private, nonprofit land trust. Its 
mission was and is to conserve, enhance and maintain the Yakima Greenway as a continuing 
living resource for future generations. With many years of hard work by Foundation directors, 
individual citizens, businesses, service clubs, and other philanthropic organizations, the 
Greenway dream of the 1940s has become a reality and continues to grow. 

The Greenway now stretches from Selah Gap to Union Gap, and west along the Naches River. 
Over ten miles of paved pathway connect parks, river access landings, nature trails, fishing lakes, 
and protected natural areas. State and federal grants, along with local matching money, helped 
build many of the parks and pathways.  

Several lakes created by gravel mining exist within the river corridor and are, or will be, 
developed for recreation or reclaimed for natural habitat areas. The centerpiece of the Greenway, 
Sarg Hubbard Park, is built on the former city dump site. 

 

2.7 Major Umbrella Programs, Projects, or Organizations 
2.7.1 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 March of 
2000. 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). BPA funding for 
YTAHP is available through September 2004. 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 our local streams by staff of the Kittitas 
County Conservation District, North Yakima Conservation District, or WDFW. 

These structures will be evaluated for fish passability and habitat value (of fixing 
barriers) using WDFW developed criteria. Structures expected to be evaluated include 
bridges, culverts and other road crossings; canal crossings (e.g. siphons) and irrigation 
water or stockwater diversion structures. Assessments of in-stream and riparian habitat 
may also occur. 

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 will be assembled. The Team will consist of a 
conservation district staff/board members and landowners. It will use the assessment and 
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inventory information, along with other factors, to prioritize potential projects on their 
tributary. 

Stage III - Implementation of Prioritized Projects. 

This stage is highly dependent on the availability of funding, as many of the projects may 
be expensive. All members of the Core Team are continuously searching for additional 
funding sources. 

2.7.2 Yakima Basin Salmon Recovery Board Lead Entity (SHB 2496) 
Mission, Goals, Objectives, and Rationale for Salmonid Recovery 

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. Washington State House Bill 2496 directed the Washington 
Conservation Commission (WCC) to assemble technical advisory groups (TAGs) of local 
watershed experts to identify habitat factors limiting salmonid production in each of the major 
watersheds in the state. The limiting factors assessments conducted under SHB 2496 provide 
information to be used with other basin knowledge to guide habitat protection and restoration 
efforts needed for healthy salmonid populations. The Salmon Recovery Funding Board (SRFB) 
was created to guide the spending of state funds targeted for salmon recovery projects.  

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. .  Some key components of the YBSRB Lead Entity 
strategic plan are presented below. For more detail please refer to Appendix I. 

YBSRB Goals of Salmon Recovery Strategy in the Yakima Watershed 

• 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.” 

YBSRB 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. 
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• 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. 

Overview of Recovery Strategy and Rationale 
The salmonid recovery strategy for the Yakima River focuses on addressing the above needs so 
that harvestable populations of salmonids can be enhanced and sustained. The strategy prioritizes 
the preservation and restoration of habitat that is known to currently or historically support 
significant salmonid populations (i.e., salmon strongholds), critical to the preservation and 
conservation of native stocks listed as threatened or endangered under the Endangered Species Act 
(i.e., recognized Evolutionarily Significant Units or Distinct Population Segments), will enhance 
cultural and recreational important fish species, and/or has the potential to yield measurable and 
sustainable increases in native and/or wild salmonid use after habitat improvements have been 
implemented 

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 application using several tools and 
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) will 
review and evaluate 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.  
 Priorities are needed because funding and human resources are both limited, and because 
managers are obligated to provide declining fish stocks with the most effective habitat projects. 
Setting criteria to prioritize actions is needed to be efficient and effective in recovery efforts. 
Criteria that will be used to help prioritize and rank project include: species priority, geographic or 
reach priority for both restoration and protection, remedial action priority (addressing limiting 
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factors for restoration projects), benefit longevity (life span) and other value added components of 
proposed projects. 

Coordination with the Yakima Subbasin Planning Process 
Active Technical Advisory Group members for the Lead Entity are also active participants of the 
Yakima Subbasin Plan Aquatic Technical Committee. This overlap in membership heightens 
coordination and consistency and is also in line with the purpose and scope of the YSP to 
complement rather than conflict with other ongoing resource objectives within the basin as stated 
in chapter 1 of this document. 

2.7.3 Yakima River Basin Water Storage Options Feasibility Study, Washington 
Study Purpose 

In 2003 Congress authorized Reclamation to undertake a water storage feasibility study (Storage 
Study) to examine the feasibility and acceptability of storage augmentation for 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 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 
Management of the Storage Study is the responsibility of the Upper Columbia Area Office, 
Pacific Northwest Region of the Bureau of Reclamation. The Storage Study is divided into four 
phases.  

Phase 1 -- Organize and Develop a Plan of Study 

This is the start-up activity for the overall study. It contains two priority components. 
Simultaneous activities were undertaken to (1) identify priority activities that are fundamental to 
the Storage Study that can be immediately initiated in fiscal year 2003, and (2) define the Scope 
of Work, the schedule, and the budget for accomplishment of the Storage Study. 

Phase 2 -- Pre-Plan Formulation 

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 
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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. 

Yakima River basin entities capable of receiving their irrigation water supply from the Black 
Rock Project will be identified. A conceptual plan for transporting water from Black Rock 
Reservoir to these entities, including modifications, if any, to their existing works will be 
developed and cost estimates prepared. Conceptual plans will be screened for cost effectiveness 
and the most viable discussed with potential exchange participants as to their willingness to 
participate. 

Phase 3 -- Plan Formulation 

Potential plan elements for consideration in “future without project” and “future with project” 
scenarios will be identified in this phase and alternative plans will be formulated, evaluated, and 
compared. A viable alternative plan(s) will be selected to carry forward for further analysis into 
the more detailed feasibility phase. 

Phase 4 -- Feasibility Analysis and Environmental Impact Statement Activities 

The viable alternative plan(s) will be analyzed at the more detailed feasibility level. The 
Feasibility Report/Environmental Impact Statement will be prepared. 

2.7.4 Yakima River Basin Water Enhancement Program (YRBWEP) 
The Yakima River Basin Water Enhancement Program, authorized in 1994, is a multi-faceted 
program intended to, in part, 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.  

As directed by program legislation, water was leased from willing landowners in the tributaries 
to the Yakima River to improve instream flows. The leasing of irrigation water permits 
additional flows to be available during periods of naturally low flows in the Teanaway River and 
Big Creek tributary basins, thus improving conditions for the survival of anadromous fish. 

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. 

Wapatox  
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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. Two of the three systems are now upgraded to highly efficient, fully 
pressurized, sprinkler irrigation systems. The third system has been upgraded to a pump and 
pipeline delivering water to a high point on the property into a gravity-flow irrigation system. 
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 
Northwest Power Planning Council's Fish and Wildlife Program, which is funded 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. 

The primary objective of this project is to increase instream flows in the Teanaway River and 
increase salmon and steelhead production in the stream. Improved instream flows in the 
Teanaway River would increase both juvenile rearing habitat and improves passage conditions 
for adult salmon. In addition, improved summer instream flows have been recognized as a 
serious problem with respect to salmon and steelhead production in the Teanaway River for 
many years. 

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. Scientific studies and planning efforts funded under YRBWEP are discussed later in the 
research and planning section of “Existing and Past Efforts.” 
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2.7.5 The Yakima/Klickitat Fisheries Project 
The Yakima Klickitat Fisheries Project (YKFP) is a joint project between 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. Detailed information on some of 
the features of the program is included in Appendix J. 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. These research 
and monitoring programs are funded by BPA to evaluate data and develop techniques for 
hatchery supplementation actions and facilities that could be used to guide the scope and 
management of hatchery/supplementation programs and complementary habitat enhancement 
activities at the Columbia Basin scale. The efficacy and effects of integrated hatchery 
programs and facilities as components of overall restoration strategies for depressed natural 
populations is a major uncertainty/opportunity facing natural resource managers in the 
Pacific Northwest. 

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 also have roles in management 
of natural resources within the Yakima Subbasin. 

The importance and role of the YKFP go far beyond the boundaries of the Yakima Subbasin, and 
should not be evaluated by reviewers of the Subbasin Plan based solely on the importance of 
YKFP to monitoring and management of fisheries resources in the Yakima Subbasin. Ideally, the 
Level 3 (Regional Coordination Group) subbasin planners would have evaluated the existing and 
ongoing research and monitoring programs at a basinwide scale and their relationship to meeting 
the basinwide objectives for biological performance and environmental characteristics. To date, 
this has not occurred and likely will not occur within the current Subbasin Planning time frame. 
Evaluation of the role and value of YKFP at the Columbia Basin scale is beyond the scope of the 
Yakima Subbasin Plan, but needs to be recognized. Review of the proposal links provided below 
for the YKFP functional elements provide a good indication of the NPCC and ISRP historic view 
of the role and design of YKFP in the Basinwide context. 

The purposes of the YKFP are to: 

• Enhance existing stocks of anadromous fish in the Yakima and Klickitat river basins 
while maintaining genetic resources; 

• Reintroduce stocks formerly present in the basins; and 
• Apply knowledge gained about hatchery supplementation throughout the Columbia River 

Basin 
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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 
In the Yakima Subbasin, the YKFP is primarily a spring chinook hatchery supplementation 
project designed to test whether artificial propagation can be used to maintain or increase natural 
production while maintaining long-term fitness of the target population and keeping ecological 
and genetic impacts to non-target species within specified limits. YKFP is also designed to 
provide harvest opportunities and includes all stocks historically present in both basins. 
Currently, stock-specific plans are at widely differing levels of development: Yakima Coho and 
fall chinook reintroduction programs are in feasibility stages, while Yakima steelhead programs 
involve only 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 respective agencies, committees and groups on matters pertaining to habitat, water resource, 
or fish passage such as watershed and water resource planning, Forest Planning, Growth 
Management Act regulations, Salmon Recovery Act administration and project implementation, 
etc. 

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 such as the Yakima Subbasin Fish and Wildlife Planning Board 
(SPB), Yakima River Basin Salmon Recovery Board, the Bureau of Reclamation, NOAA 
Fisheries, WDFW, etc. 

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. The 
Project Annual Review (PAR) is also a vital part of the annual review and planning cycle that 
directs the research of the YKFP, and in dissemination of the results and direction of recent and 
future research, monitoring and management activities that effect Yakima Subbasin stocks. The 
PAR consists of a series of presentations documenting the production, monitoring and evaluation 
objectives and results of the previous years' research projects in the YKFP. The PAR affords an 
opportunity for formal peer review and interaction with scientists who have a high degree of 
expertise interest in hatchery supplementation and the resource. Finally, YKFP produces 
regularly scheduled project reports which detail the ongoing monitoring and analysis of the 
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various program elements, as well as peer-reviewed publications and documents that can only be 
produced (for these types of subjects) by the large-scale experimental design that the YKFP 
personnel, facilities, and other resources provide. 

History 
The YKFP was first identified in the Northwest Power Planning Council’s 1982 Program. See 
Measures 704(i)(3) and 904(e)(1). A draft Master Plan was presented to the NPPC in 1987 and 
the Preliminary Design Report in 1990. In both circumstances, the NPPC instructed the Yakama 
Nation, WDFW and BPA to carry out planning functions that addressed uncertainties in regard 
to the adequacy of hatchery supplementation in the areas of meeting production objectives and 
limiting adverse ecological and genetic impacts. At the same time, the NPPC underscored the 
importance of adopting "adaptive management" principles for use in managing the direction of 
the Project. The 1994 FWP again reiterated the importance to proceed with the YKFP because of 
the added production and learning potential the project would provide. The YKFP is unique in 
having been designed to rigorously test the efficacy of hatchery supplementation. Given the 
current dire situation of many salmon and steelhead stocks, and the heavy reliance on artificial 
propagation as a recovery tool, YKFP monitoring results will have great Region-wide 
significance. 

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 
The YKFP is co-managed by the Yakama Nation (YN) and the Washington State Department of 
Fish and Wildlife (WDFW). The YKFP is a complex and comprehensive project that requires 
significant management and administrative resources. It covers all salmonid species over 
thousands of square miles, and extends into two major subbasins. It is the only major project in 
the NPCC's Fish and Wildlife Program that covers two major subbasins, each within a separate 
province. 

Project goals are consistent with the: 

• Northwest Power Planning Council's (NPPC or Council) 2000 Columbia River Basin 
Fish and Wildlife Program;  

• 1994 NPPC Columbia River Basin Fish and Wildlife Program (as amended);  
• Columbia Plateau Province Subbasin Summary for the Yakima Subbasin;  
• Columbia Gorge Province Subbasin Summary for the Klickitat Subbasin; and 
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• Tribal Restoration Plan. 

Lead Agency Responsibilities 
The Yakama Nation serves as the YKFP's Lead Agency. Pursuant to the Memorandum of 
Understanding between the Yakama Nation and WDFW, the Lead Agency 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 
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 outmigration 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. 
• Spring chinook hatchery supplementation experiments (OCT/SNT comparison, 

reproductive ecology, genetics); (see Appendix J Part B for a description of the 
domestication monitoring and evaluation program) 

• Monitoring species interaction (predation, competition, etc.); (see Appendix J Part A for 
a description of the monitoring and evaluation program) 

• Coho reintroduction feasibility experiments;  
• Coho and fall chinook broodstock development; 
• Steelhead kelt reconditioning experiments (in cooperation with Columbia River Inter 

Tribal Fish Commission (CRITFC)); (see Appendix J Part C for a description of the kelt 
reconditioning program) 

• Yakima and Klickitat subbasin habitat assessments and acquisition; and 
• Klickitat subbasin fish population assessments. 

The Yakama Nation as Lead Entity for YKFP also is responsible for the management and 
implementation of all YKFP facilities. The facilities include the:  

• Cle Elum Supplementation and Research Facility; 
• Prosser Hatchery and Acclimation Facilities; 
• Marion Drain Hatchery and Acclimation Facilities; 
• Roza Adult Monitoring and Broodstock Collection Facility;  
• Roza Juvenile Monitoring Facility; 
• Chandler Juvenile Monitoring Facility; 
• Prosser Adult Enumeration and Broodstock Collection Facility; 
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• Cowiche Adult Monitoring Facility; 
• Easton Spring Chinook Acclimation Facility; 
• Clark Flat Spring Chinook Acclimation Facility; 
• Jack Creek Spring Chinook Acclimation Facility; 
• Easton Coho Acclimation Facility; 
• Hatchery Slough Coho Acclimation Facility; 
• Lost Creek Coho Acclimation Facility;  
• Stiles Pond Coho Acclimation Facility; 
• YKFP Central Office Complex; 
• Nelson Springs Office and Research Facility; 
• Klickitat Field Office; and, 
• Ellensburg Field Office. 

Major Ongoing BPA-supported YKFP Activities 
1. Project Management See Project Yakima/Klickitat Fisheries Project (YKFP) Management, 

Columbia Plateau Province; Project number 198812025.  This project supports 
administration, oversight, and management of YKFP facilities and support personnel.  It also 
supports the policy and scientific committees that set overall project direction, goal and 
objectives, as well as the facilities for summary and distribution of research, monitoring and 
related data sets. 

2. Monitoring and evaluation of Project research activities. See Projects, Yakima/Klickitat 
Fisheries Project (YKFP) - Monitoring and Evaluation, Columbia Plateau Province; Project 
are number 199506325. This proposal supports YKFP research activities in the Yakima 
Subbasin. Research conducted by YKFP scientists includes: Yakima spring chinook smolt 
survival studies, Yakima Species Interaction Study (YSIS), Domestication research, OCT 
and SNT treatment studies for spring chinook, reproductive success of spring chinook 
hatchery adults, spatial and temporal distribution of wild and hatchery spring chinook adults, 
Ecosystem Diagnosis and Treatment (EDT) modeling, consumptive rates of predators and 
predation impacts, feasibility of Coho reintroduction, and fall chinook hatchery 
supplementation feasibility study.  

3. Operation and maintenance of Project facilities. See Projects: Yakima/Klickitat Fisheries 
Project (YKFP) - Operations and Maintenance, Columbia Plateau Province; and, 
Yakima/Klickitat Fisheries Project (YKFP) - Operations and Maintenance (Klickitat Only); 
Columbia Gorge Province. Both proposals are numbered 199701325.  

4. Facility design and construction. See Projects: Yakima/Klickitat Fisheries Project (YKFP) - 
Design and Construction, Columbia Plateau Province; and Yakima/Klickitat Fisheries Project 
(YKFP) - Design and Construction (Klickitat Only), Columbia Gorge Province. Both 
Projects are numbered 198811525.  These proposals support Project activities required to 
design and construct facilities needed to accomplish YKFP objectives, including permitting 
and environmental compliance.  

Facilities and Equipment 
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 
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Prosser Dam in the lower Yakima, as well as Roza Dam on the middle Yakima, where the entire 
upper Yakima spring chinook run passes up a ladder and down a flume in an adult collection 
facility.  Therefore, “intrusive” (hands-on) monitoring of all upper Yakima hatchery and wild 
adults can be conducted at Roza, allowing the detection of marked fish that cannot be identified 
on video.  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 
outmigration 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. Undeveloped but potential adult and 
smolt monitoring facilities also exist at Horn Rapids Dam (Wanawish) on the extreme lower 
Yakima, at Easton Dam on the extreme upper Yakima, and Cowiche Dam on the lower Naches.   

The state-of-the-art hatchery at Cle Elum and associated acclimation sites have a capacity to 
produce 810,000 spring chinook smolts that can be segregated into experimental rearing 
treatments from the eyed egg stage through release.  An addition to the hatchery has an 
experimental spawning channel for evaluating differences in reproductive success and associated 
behaviors of hatchery and wild fish.  The hatchery and Chandler juvenile monitoring facility also 
includes facilities for juvenile behavior studies.  The project has hatcheries at Prosser Dam and 
Marion Drain capable of rearing multiple treatment groups of fall chinook and coho.  The 
Prosser Dam adult trap and the Prosser hatchery are currently being used to collect returning 
adults in an effort to develop locally adapted fall chinook and coho broodstocks. 

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. 

The distribution, ecology and life history of the existing stocks of Pacific Lamprey in the Yakima 
Subbasin is not well understood at this time, and YKFP is cooperating with other agencies in the 
design of studies to characterize these aspects of Lamprey ecology as well as potential use of 
hatchery supplementation for Lamprey stocks. 

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 
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 
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their entire natural range within the Yakima Subbasin, which includes Wapato, Union Gap and 
Selah floodplains on the mainstem Yakima. 

Not yet begun 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 the 
habitat capacity and potential life history paths (i.e. spawn timing, incubation, outmigration 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 ecosystem 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. 

3 Restoration and Conservation Projects 
Most of the government agencies and nonprofit groups mentioned above sponsor, fund, and/or 
implement on the ground restoration and conservation projects that target fish and wildlife or 
otherwise provide substantial benefit to fish and wildlife. For more information on the individual 
projects inventoried, refer to Appendix G and H and the Inventory MS Access database, 
Appendix K. Below is a summation of the types of projects implemented in the subbasin. An 
abridged explanation of the inventory methodology is included. Lastly, the assessment is related 
to existing activities to identify gaps and to reinforce existing management strategies. 

3.1 Methodology 
The inventory process was based on the following guidelines from the Council’s “Technical 
Guide for Subbasin Planners”. The questions were also formulated in order to undertake the gap 
analysis suggested in the guide. 

1) Project Identification and Description: 

a) Identify on-the-ground restoration and conservation projects that target fish and 
wildlife or otherwise provide substantial benefit to fish and wildlife. These include 
projects implemented within the past five years regardless of funding source. 

b) For each project: a) describe the project or activity, b) identify the management or 
lead entity, c) identify how the project was authorized and who is responsible for 
implementation, d) identify the funding source, e) identify limiting factors or 
ecological processes the activity is designed to address, f) summarize 
accomplishments/failures of activity, g) identify the relationship to other activities in 
the subbasin. 

2) Project Assessment: Identify the gaps between actions that have already been taken or 
are underway and additional actions that are needed. 

The Yakima Subbasin planning staff began formulating questions to include in the questionnaire 
at the same time determining the best software for the inventory. 
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The first set of questions seemed straightforward enough, such as project manager/lead and 
contact information, budget, fish or wildlife, type of project, etc. However, after various review 
iterations, a seemingly straightforward question, “Is your project benefiting fish or wildlife?” no 
longer remained simple or sufficient. Wildlife biologists pointed out various examples where 
riparian restoration projects benefit both fish and wildlife or where an upland wildlife habitat 
improvement project attenuated run off thus improving stream conditions. 

Discussion over almost every question occurred over a three-month timeframe. Through multiple 
review sessions, questions were finally agreed upon based on the expertise of wildlife biologist, 
fisheries biologist, EDT specialists, planners, supplementation experts, and GIS specialists. 

An added layer of complexity to the formulation of the inventory questions is the gap analysis.  
The gap analysis methodology needed to be thought through before the questionnaire was sent 
out. Specific data needs in order to perform the gap analysis was addressed during the 
questionnaire development phase.  See Appendix K for a copy of the questionnaire and survey 
form. 

The software used to record the inventory was a relational database, MS Access (see Appendix 
K), which would interface with a GIS. The interface that resource managers used to input project 
information was a web based form.  Due to the specific data needs for the gap analysis, the 
questionnaire is not as brief as staff would like. There is a strong inverse correlation between rate 
of returns of questionnaires/surveys and length of questionnaires/surveys. Even with this 
impediment, every effort has been made to ensure a comprehensive inventory. An intern was 
hired to assist with the inventory. Over the course of four months, the intern and other staff 
worked with project managers and leads, biologists, planners, and other personnel to complete 
the inventory.   

All fish and wildlife projects and programs within the past five years or that are about to be 
implemented need to be accounted for in order to provide the best indication of project gaps. 
When the inventory was compared to the limiting factors as identified in the assessment, gaps 
were identified that provide a good picture of limiting factors that need to be addressed by 
geographic areas or by project type.  

To ensure the highest rate of response to the inventory, certain steps were taken: 
 

• Questionnaire simplified to the extent possible without eliminating necessary questions; 
• Trial runs of format and software selection; 
• Compiling a separate abridged inventory list in-house to track progress; and 
• Selecting a point person from various agencies to send reminders to project managers. 

 
While the response to the inventory was generally good, the inventory is not a comprehensive list 
of all fish or wildlife projects that have occurred in the Subbasin. In some cases, such as the 
major projects discussed above including Yakima Tributary Access and Habitat Program, 
Yakima Klickitat Fisheries Project and the Yakima River Water Enhancement Project, full 
completion of every separate project would have entailed a much greater total number of entries 
in the database, and many more fields. Therefore the Inventory should be considered an excellent 
assessment of the type and location of fish and wildlife projects in the subbasin. 
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3.2 Inventory Results 
The following figures break down the types of wildlife and fish habitat and population projects 
for the past five years. These percentages are based on counts. If based on other data, such as 
project costs, then the proportions would be slightly different. Nonetheless, the percentages 
based on count still convey the recent and current management direction and highlight the 
limiting factors that are being addressed in the Yakima Subbasin for fish.   

3.2.1 Wildlife Projects 
For wildlife, Figure 3-1 illustrates percentage by count of projects for focal habitat types.  
Projects that restore or protect interior riparian wetlands have the highest number of counts, 
followed by shrub steppe/interior grasslands habitat type, then followed by ponderosa pine/ 
Oregon white oak habitat type, and lastly montane coniferous wetlands.  This can also be seen in 
the four inventory maps by habitat types (Figures 3-2, 3-3, 3-4, and 3-5).  These maps also show 
some of the larger protection boundaries, like the USFS Wilderness boundaries and the 
Department of Energy Hanford Reserve. There are some important projects that are not shown 
on this iteration of the maps. There include the US Army Yakima Training Center, Yakama 
Nation Wilderness Area, LT Murray Wildlife Area, the Toppenish National Wildlife Refuge, and 
the Yakama Nation’s Lower Valley Wetlands and Riparian Restoration project.  This inventory 
is not comprehensive and projects such as the Yakama Nation’s East Satus Sage Grouse 
Reintroduction project is not included at this time.  Some of these projects not shown on this map 
are included in the wildlife assessment.  Nevertheless, the inventory can still be utilized to 
illustrate the management direction and current strategies for protection and restoration through 
out the subbasin. 

This ranking is not surprising because interior riparian wetlands benefit both fish and wildlife 
populations, have the highest diversity of wildlife species, are essential life history components 
for the majority of wildlife species, serve as migratory corridors and habitat links, and occupy 
the smallest amount space on the landscape – protection and restoration of these habitat types is 
the most efficient use of habitat protection and restoration funding. 

The second highest number of counts is associated with projects that protect or restore shrub-
steppe and native grasslands. This habitat type has been dramatically reduced in extent and 
migratory connections have been severed by development or conversion to other uses, especially 
in the areas that were historically most productive. Habitat conditions within the remaining 
habitat blocks have been degraded by land uses such a grazing, off road vehicle use, and invasion 
by nonnative plant species. Consequently, these habitats have suffered dramatic reductions in 
native wildlife species abundance, distribution and diversity, including species such as sage 
grouse and pygmy rabbits. These habitats also have fairly high recreational use for upland game 
bird and other types of hunting. Recent recognition of these threats has lead agencies and 
organizations to implement protection efforts in this habitat type. 

The ponderosa pine/Oregon white oak habitat type has also received more attention recently due 
to its position on the landscape and use as over wintering habitat for deer and elk. Its position on 
the landscape between the more mesic forests above and xeric habitats below means that it has 
high floral and faunal diversity and acts as a migration corridor. Protection of these habitat types 
is a high priority for maintenance of landscape connection for agencies such as the Department 
of Fish and Wildlife and The Nature Conservancy. 
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Projects in montane coniferous wetlands account for only 4% of the total. This is probably due to 
the lack of emphasis or understanding of the importance of these habitats on public and private 
forestlands where these habitats occur. Projects to restore these habitats will have beneficial 
effects on species and habitat diversity on the landscape. 
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Figure 3-1. Wildlife projects/programs by focal habitat types 
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Figure 3-2. Inventoried interior riparian wetland projects/programs 
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Figure 3-3. Inventoried shrub steppe/interior grassland projects/programs 

Chapter 3-35 



 
Figure 3-4. Inventoried ponderosa pine/Oregon white oak projects/programs 
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Figure 3-5. Inventoried montane coniferous wetlands 
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3.2.2 Fish habitat projects 
For resident and anadromous fish, the top types of projects that have been implemented during 
the past five years address riparian (36 percent) and fish passage (28 percent) limiting factors as 
shown in Figure 3-6. Riparian projects include replanting, fencing and purchase of riparian 
properties. Passage projects include diversion dams, screens, culverts and other projects. Both 
types of projects have been consistently well-funded by the State of Washington and the BPA, as 
they present projects that are site-specific, subject to standardized design, have quantifiable 
benefits, and, in many cases are legally required or mandated. 

Water quality projects include projects devoted to control of toxics, sediment, fecal 
coliform/bacteria and temperature. These projects have also been relatively well funded, and 
have been the focus of public education and technical support on the part of agencies such as the 
Conservation Districts and Irrigation Districts. 

Passage
28%

Population
6%

Productivity
1%

Riparian
36%

Streamflow
7%

Water Quality
11%

Instream
3%

Floodplain
8%

 
Figure 3-6. Types of fish habitat projects/programs 

 

Streamflow projects include water conservation, purchase, transfer, or lease. This type of project 
is usually associated with the purchase of land (usually floodplain or riparian zone) or 
infrastructure, such as the Wapatox Power Plant and diversion, or conversion of a surface water 
diversion to a shallow or deep groundwater diversion. By far the largest project is the Bureau of 
Reclamation’s purchase of the Wapatox Power Plant under the Yakima River Basin Water 
Enhancement Project (YRBWEP), which has the potential to return over 400 cfs of flow to the 
former “bypass reach” on the Naches River. Other notable projects include the purchase of 
floodplain property and associated water rights by YRBWEP in the Selah Gap-to-Union Gap 
reach, and the purchase by the Yakama Nation of side channel, riparian wetland and associated 
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high water use agricultural lands on the Yakama Reservation through the BPA-funded Yakima 
Side channels project.   

Instream work has received relatively little attention in the past, and includes such actions as 
channel or side channel reconstruction and restoration of meanders, installation of large woody 
debris or other habitat elements, or removal of debris such as groins, car bodies, etc.  

A more specific breakdown of habitat project objectives as they relate to EDT level 2 attributes 
is given below. It is important to note not only what has been done, but also what is not being 
done. For instance, there were no projects whose primary purpose was to improve conditions for 
the annual flow regime, peak flows or flow fluctuations, nor were there any for restoration of in-
channel habitat diversity, predation risk or large wood.
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Table 3-2. Level 2 EDT Attributes Addressed by Fish Projects/Programs 

Number of Level 2 EDT Attributes Addressed 
by Fish Projects/Programs 1st Priority 2nd Priority 3rd Priority Total 

Alkalinity 0 0 0 0 
Bed scour 0 1 1 2 
Benthos diversity and production 1 2 4 7 
Channel length 2 2 2 6 
Channel width - month maximum width (ft) 0 0 0 0 
Channel width - month minimum width (ft) 0 0 0 0 
Confinement - Hydromodifications 2 2 0 4 
Confinement - natural 1 1 0 2 
Dissolved oxygen 0 1 0 1 
Embeddedness  1 0 0 1 
Fine sediment 6 1 5 12 
Fish community richness 6 2 1 9 
Fish pathogens 0 0 1 1 
Fish species introductions 1 1 0 2 
Flow - change in average annual peak flow 0 0 0 0 
Flow - intra - annual flow pattern 0 0 0 0 
Flow - intra daily (diel) variation 0 0 0 0 
Flow-change in average annual low flow 1 1 0 2 
Gradient 0 1 1 2 
Habitat type - backwater pools 0 2 0 2 
Habitat type - beaver ponds 0 1 0 1 
Habitat type - glide 0 0 0 0 
Habitat type - large cobble/boulder riffles 0 0 0 0 
Habitat type - off-channel habitat factor 3 2 3 8 
Habitat type - pool tailouts 0 1 0 1 
Habitat type - primary pools 0 0 0 0 
Habitat type - small cobble/gravel riffles 0 0 3 3 
Harassment 0 1 0 1 
Hatchery fish outplants 5 0 0 5 
Hydrologic-regime - natural 3 2 0 5 
Hydrologic-regime - regulated 1 0 2 3 
Icing 0 0 0 0 
Metals - in water column 1 0 0 1 
Metals/Pollutants in sediments/soils 2 1 1 4 
Miscellaneous toxic pollutants - water column 2 0 2 4 
Nutrient enrichment 0 3 0 3 
Obstructions to fish migration 24 5 6 35 
Predation risk 0 2 3 5 
Riparian function 24 13 8 45 
Salmon Carcasses 1 2 2 5 
Temperature - daily maximum (by month) 1 3 3 7 
Temperature - daily minimum (by month) 0 0 0 0 
Temperature - spatial variation 1 2 1 4 
Turbidity 5 5 3 13 
Water withdrawals 9 9 1 19 
Wood 0 6 0 6 
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3.2.3 Fish population projects 
The following figure is a break down of the types of population/management projects in the 
Yakima Subbasin. The approximately 6 percent of the population projects is based on count.  
These projects types are reflective of the mission, goals and actions of the Yakima Klickitat 
Fisheries Project (YKFP) in the Yakima Subbasin and are likely radically different than those 
found in most subbasins due to the unique presence and mission of YKFP.   
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Hatchery
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Harvest 
Management

10%

Supplementation- 
Hatchery

18%

Planning or 
Assessment

59%

Research
5%

Reintroduction - 
Hatchery

3%

 
Figure 3-7. Fish population projects/programs 
 

4 Project/Program Gap Analysis 
To contrast the project inventory with the Assessment in Chapter 2, we generated a summary of 
Key Findings based on a similar set of categories to project type. For Preservation Key Findings, 
there was a strong bias toward protection of currently productive habitat (33%) and populations 
of fish (20%) and then features such as riparian zones, instream habitat and floodplains. 
Protection of existing flow patterns, water quality, harvest opportunities, and the Steelhead Kelt 
conservation hatchery program were also mentioned. 
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 Figure 3-8. Distribution of preservation projects among Key Finding categories 

For Restoration Key Findings the proportions are substantially different. Much more emphasis is 
placed on streamflow restoration as a key to habitat restoration than has been implemented in 
recent projects. This is reflected not only in the Restoration Key Findings but in the EDT 
analysis based on Restoration reference condition which predicted that implementation of 
standard restoration strategies would only result in marginal improvements in flow under 
existing legal and social constraints. There is obviously the need to place more emphasis on 
restoration of the flow regime based on the comparison of the Assessment and Inventory.   
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Figure 3-9. Distribution of restoration projects among Key Finding categories  

 

These projects can also be compared geographically; the maps below provide a sense of 
geographic scale to habitat conditions within the basin. For fish passage and water quality, 
Figures 3-10 and 3-11, there appears to be a high degree of correlation between significant 
limiting factors and projects to address those problems, especially large scale passage and water 
quality issues.  For floodplain and side channel reconnection, the project area encompasses the 
areas of largest problems with floodplain, side channel loss and habitat simplification, but 
implementation of actual projects occurred on only a small subset of the project area. 

For low flow, high temperature, large wood, and riparian projects (Figures 3-12 thru 3-15) there 
appears to be little correlation or between the limiting factor and projects to address these 
pervasive and severely limiting factors.  
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Figure 3-10. Fish Passage Barriers versus Inventoried Fish Passage Projects 

Chapter 3-44 



Figure 3-11. Water Quality Limiting Factor versus Water Quality Projects 
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Figure 3-12. Low Flow Limiting Factor versus Flow Projects 
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Figure 3-13. High Temperature Limiting Factor versus High Temperature Projects
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Figure 3-14. Large Wood Limiting Factor versus Large Wood Projects 
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Figure 3-15. Riparian Limiting Factors versus Riparian Projects 
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4.1 Value and Effectiveness of Current Activities 
Due to the lack of consistent methods to assess implementation success and the lack of defined 
benchmarks to define subbasin-specific objective “measuring sticks”, only broad generalizations 
regarding the effectiveness of current activities can be given in this iteration of Subbasin 
Planning. It appears that, with some the exceptions, the proportions of project types implemented 
generally matches the proportion of limiting factors. In the near term, the creation of cooperative 
groups such as YKFP and YTAHP to share information, workplans and priorities for restoration 
based on a synoptic view of the habitat and passage problems in the subbasin will likely improve 
decision making for habitat improvement and passage projects. As the “low hanging fruit” in the 
basin is addressed and these projects shift emphasis from screening and passage problems that 
directly contribute to mortality, this cooperation can lead to a longer-term strategy for rebuilding 
of populations and the productive capacity of the basin in the tributaries.   

Experience associated with the formulation of the Subbasin Plan, such as the update of the EDT 
data and formulation of the Restoration reference condition, also leave the strong impression that 
habitat conditions will generally improve over time in the subbasin. This is especially valid in 
those portions of the subbasin which are managed for forestry, due to improvements in Forest 
Practices regulations, management by State and Federal agencies of public lands and improved 
management and understanding of watershed processes, and monitoring of the population status 
of fish and wildlife.  

Where the irrigation system has or will be separated from the natural drainage network, which 
has already occurred in Cowiche Creek and may soon occur in Manastash Creek, Ahtanum 
Creek and other tributaries, the potential for dramatic improvement in the productive capacity of 
the subbasin is excellent. Success will depend on restoration of the physical and biological 
processes that sustain and form habitat, and the ability to re-introduce and maintain populations 
of extirpated resident and anadromous fish.  Passage is improving in the lower reaches of the 
tributaries in areas of urban, rural, and agricultural land uses, but improvement in habitat 
conditions may be limited by low flows and development patterns. Where restoration of tributary 
flow regimes, temperature patterns, and riparian zone function is limited, objectives for 
restoration and improvement of productive capacity will necessarily be based on finer scale, site 
and tributary specific conditions. The existence of the current data collection, management, and 
distribution structure and cooperative decision-making regime within the subbasin, as embodied 
in the Vision and Guiding Principles laid out in the management plan, makes it possible to 
actually define objectives and implement strategies to achieve them in those intensively managed 
environments. Thorough evaluation of the success of projects such as YRBWEP’s actions on the 
Teanaway should be used to develop similar strategies in other severely flow-limited tributaries.  
Successfully maintaining and improving this cooperative environment, as was experienced in the 
formulation of the Subbasin Plan, will require not only technical resources, but social and 
political resources as well. 

To achieve those objectives in the tributaries, and to a large degree in the mainstem, several 
project types or strategies that are currently underutilized will need greater emphasis.  There are 
currently very few projects that directly deal with habitat/temperature diversity, the artificial 
installation of large woody debris, maintaining or improving hyporheic zone function, and 
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restoring sediment/energy relationships. Experience and expertise in these areas is lacking in the 
subbasin, and should be developed. 

In the mainstem, prospects are also good for providing passage at two of the major storage dams 
– Cle Elum and Bumping. Current efforts to explore the feasibility of passage and reintroduction 
of species to those environments are certainly worthwhile from the perspective of restoration of 
fish and wildlife habitat.  

Prospects for improvement of habitat conditions in the mainstems of the Yakima and Naches, 
and the efficacy of current projects and strategies for improvement of habitat are less favorable. 
The lack of cottonwood regeneration in the majority of mainstem reaches is a particularly large 
and pervasive threat to habitat conditions. The natural habitat-forming processes of cut and fill 
alluviation and channel migration result in the destruction of the existing riparian forest galleries. 
The lack of recruitment of cottonwood results in a net loss of riparian zone structure and 
function, which in turn further aggravates negative changes in channel form and process, and 
encourages invasion by non-native plant communities. The effects reduce the productivity of 
these reaches by simplifying habitat, reducing diversity, and reducing shade and allochthonous 
inputs. Strategies to improve cottonwood regeneration or artificially introduce cottonwood in 
appropriate densities and locations within the active channel and floodplain should receive much 
more emphasis. 

Within the current flow regime, restoration, reconnection, and creation of side channel habitats 
and the processes that form and maintain those habitats is likely the most efficacious strategy to 
employ in the mainstem and floodplains that are shared with tributaries. As is the case with 
YKFP’s and YRBWEP’s side channel and floodplain restoration projects, this strategy is 
especially effective when associated with purchase/lease/transfer of water rights.   

Modification of the flow regime to better provide habitat conditions necessary for the completion 
of the life histories of fish and wildlife on the mainstem reaches is a daunting task. The setting of 
minimum instream flow below the Sunnyside diversion as a result of the YRBWEP legislation 
was and is a major step forward within the current flow regime.  Restoration of the flows 
diverted by the Wapatox power plant as a result of actions by YRBWEP will serve as an 
important case study in the effectiveness and importance of flow restoration in the mainstem 
Naches, and the evaluation of that action is being performed by YRBWEP. The opportunity for 
such similar projects is limited, however. Development of objectives and strategies to improve 
flow conditions will be a long-term and iterative process given the history of development of the 
current water management and distribution system, the age of the distribution system, and the 
relatively recent efforts to analyze and improve flow conditions within the context of a 
“normative” flow regime necessarily make. 

On the population management side, the Yakima Klickitat Fisheries Project has been very 
effective at improving management and understanding of individual populations and the 
collective fishery resource within the subbasin. The monitoring and study of life histories, 
capacities, strategies for re-introduction, development of capital facilities, and the creation of a 
forum for sharing habitat and population information and policy has had a major beneficial effect 
on habitat and fisheries population within the Subbasin. Continuance and expansion of YKFP’s 
monitoring, evaluation, research, and coordination role in the subbasin will certainly continue to 
improve not only management of the resources within the subbasin, but the resources 
themselves. 
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1 Management Plan Foundations 
The Management Plan integrates key elements of the Yakima Subbasin Plan—the 
Assessment (Chapter 2) and the Inventory (Chapter 3)—with the Yakima Subbasin Fish 
and Wildlife Planning Board’s Vision 2002 and its Guiding Principles (stated below). 
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 Management Plan by taking into account local economic and social conditions and 
concerns, generally accepted biological assumptions, treaty rights, and other applicable 
laws and policies.  

Crafted by the Yakima Subbasin Fish and Wildlife Planning Board as local policy input 
to the Subbasin Plan, the Vision and Guiding Principles are driving the selection of 
objectives and strategies for restoration of fish and wildlife habitat and populations that 
form the bulk of the Management Plan.  

The purpose and scope of the Management Plan are somewhat narrower than they are for 
the Assessment and the Inventory. The Assessment and Inventory are designed and may 
be used to guide restoration and management actions by many parties under their own 
authorities in the course of ongoing efforts to protect and enhance the fish and wildlife 
populations and the aquatic and terrestrial ecosystems that exist within the Yakima 
Subbasin. While based on the Assessment and Inventory, the Management Plan is 
specifically designed to act as a draft amendment to NPCC’s Columbia River Basin Fish 
and Wildlife Program. NPPC will review and approve the Yakima Subbasin Plan.  

The Management Plan lays out the most effective ways NPCC and BPA can use funding 
resources to meet their obligations in the Yakima Subbasin to protect and mitigate for the 
resources affected by the construction and operation of the Federal Columbia River 
Power System (FCRPS). As such, the Management Plan is non-regulatory and uses BPA 
ratepayer funds to construct or improve existing infrastructure, acquire land or protective 
easements as a means of habitat protection, fund personnel to improve natural resource 
management, monitor and research the relationships between management actions and 
the health of the resource, and fund other actions that protect or restore the healthy 
natural resources negatively affected by the FCRPS. 

1.1 Yakima Subbasin Vision and Guiding Principles 
1.1.1 Vision 2020 

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. 
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1.1.2 Guiding Principles for the Yakima Subbasin Plan 

1. The natural environment including its fish and wildlife resources is the common 
heritage of our diverse human community. The underlying premise of the YSPB’s 
Mission and 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 principle indicators of a healthy river ecosystem.  These indicators 
must be improved and monitored to measure the progress of the subbasin plan. 

3. The Yakima Subbasin Plan enhances the Yakama Nation’s continued exercise of 
treaty reserved and aboriginal rights to religious, subsistence, commercial and 
recreational use of natural resources. 

4. The Yakima Subbasin Plan 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/species 
restoration should be mitigated and distributed equitably. 

7. The science and art of restoring ecosystems is still evolving; therefore, 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: a) the 
physical and biological environments are functionally interdependent relative to 
productivity; b) at any level of function, productivity is finite; c) without actions to 
restore degraded functions, protect, avoid, and mitigate impacts to the physical and 
biological environment, the increasing demands of human population growth will 
reduce productivity to zero, with unacceptable costs to the cultures and economies of 
the Yakima basin. 

1.1.3 Elements of a Management Plan 

NPCC’s Technical Guide for Subbasin Planners recommends that the Management Plan 
contain the following elements, biological objectives and strategies. The Technical Guide 
describes them as follows. 

Biological objectives should: 

• Be consistent with basin-level visions, objectives, and strategies adopted in the 
program. 

• Be based on the subbasin assessment and resulting working hypothesis. 
• Be consistent with legal rights and obligations of fish and wildlife agencies and tribes 

with jurisdiction over fish and wildlife in the subbasin, and agreed upon by co-
managers in the subbasin. Where there are disagreements among co-managers that 
translate into differing biological objectives, the differences and the alternative 
biological objectives should be fully presented. 
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• Be complementary to programs of tribal, state, and federal land or water quality 
management agencies in the subbasin. 

• Be consistent with the Endangered Species Act recovery goals and Clean Water Act 
requirements as fully as possible. 

• Be quantitative and have measurable outcomes. 
 
Strategies must: 

• Explain the linkage of the strategies to the subbasin biological objectives, vision, and 
the subbasin assessment. Explain how and why the strategies presented were selected 
over other alternative strategies (e.g. passive restoration strategies v. intervention 
strategies). 

• Describe a proposed sequence and prioritization of strategies. 
• If necessary, describe additional steps required to compile more complete or detailed 

assessment (see Data Gap Strategy below) 
Yakima subbasin planners also digested the Independent Scientific Review Panel’s 
(ISRP) evaluation of the Clearwater Subbasin Plan and recognized the overriding desire 
for a strong and overt link between the Assessment and the biological objectives and 
strategies chosen. Given the size and complexity of the subbasin and the large amounts of 
existing data that were used in the preparation of the Assessment and Inventory, we were 
forced to use tables to link observed effects in the basin to working hypotheses (potential 
causes of the effect); hypotheses to objectives (to address the cause of the effect); 
objectives to strategies (to reverse the cause); or effect to strategies (to mitigate the effect 
if the cause could not be reversed). These tables also had to be constructed to prioritize 
strategies based on: 

• The degree of impact on life histories of fish or wildlife; 
•  Ideally (which is not required in the Technical Guide) the effectiveness of the   

strategies given the ecological, social, and practical constraints specific to the Yakima 
Subbasin; and 

• Consistency with the Vision and Guiding Principles established by the Yakima 
Subbasin Fish and Wildlife Planning Board.  

Thus, in the Management Plan you will find tables that cover over 30 pages and 230 key 
findings, working hypotheses, objectives, and over 700 strategies. The tables are 
designed to condense the information in the assessment so that the logic path from Key 
Finding to Strategy can be discerned for the content of each row in the table. 

The tables are more or less snapshots of our current understanding of subbasin 
conditions. Not only do the tables acknowledge uncertainties and lay out processes for 
improving our understanding of the basin, they also describe implementation actions that 
we feel confident will succeed in achieving the goals of the Subbasin Plan. 
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1.1.4 Adaptive Management of the Subbasin 

The purpose of ongoing research and monitoring is to reduce uncertainty regarding 
subbasin function and to be able to move from uncertainty to action. As results of 
research and monitoring become known, or in some cases as projects are further refined, 
more specific action strategies are expected to be formulated at points in time which, 
however, will not precisely coincide with updates to the Yakima Subbasin Plan or 
Columbia Plateau provincial reviews. If adaptive management (i.e., a structured process 
to actively learn from ongoing management and research) is to work and improve our 
decision-making ability over time, unpredictable circumstances and outcomes will occur 
and must be acknowledged, and strategies, research, and monitoring programs must be 
allowed to change during a planning cycle. Agencies that use the Subbasin Plan as a 
guide for funding decisions need to recognize that the specific strategies within the Plan 
will soon be out of date and that newly developed strategies derived from and consistent 
with the Biological Objectives should still be considered legitimate components of the 
Subbasin Plan. 

The tables incorporate current research and monitoring needs into the key findings. 

2 Wildlife Key Findings Table 
The Wildlife Key Findings are arranged in table format to demonstrate the connections 
between Key Findings, Hypotheses, Objectives, and Strategies. The conceptual 
framework used in the development of the linkage from findings to objectives was 
derived from consultation with the Nature Conservancy, and other science-based land 
management organizations. 

The table was constructed using the focal habitat as the element for analysis. Each habitat 
element was defined by its key ecological attributes. Limiting factors were assessed by 
examining alterations of each habitat’s key attributes. Impairment of some key attribute 
of a focal habitat denotes a stress that “limits” the habitat’s ability to remain viable over 
the long term. “Key Findings” were captured as explicit stress factors that currently limit 
habitat viability. Hypotheses of the “sources” of the viability impairment factors were 
developed to test assumptions about management objectives. The table, therefore, starts 
with the elements of management interest (focal habitats), identifies the factors impairing 
element viability, makes statements about the probable human-induced sources of 
impairment (hypotheses), and proposes management objectives that direct focused action 
toward abating the limiting factors, and enhancing the long-term viability of the focal 
habitats. 
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2.1 FOCAL HABITAT: MONTANE CONIFEROUS WETLAND 
Focal Species: Western Toad and Sandhill Crane 

KEY ECOLOGICAL ATTRIBUTES 

• Intact montane wetland habitats are composed of characteristic native species and communities.  
• Functional surface and ground water hydrologic regimes. 

 

LIMITING FACTORS (STRESS): Altered forest and herbaceous species 
composition can reduce habitat quality and ecological function.      

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

1 Where feasible build and/or maintain fencing to allow 
for restoration for wetland sites. Alteration in community composition has 

occurred as a result of inappropriate 
grazing practices  

 H 

1 Work with agencies, permit holders and landowners to 
modify or purchase grazing leases in identified areas. 

Alteration in community composition has 
occurred as a result of altered fire regimes   H

1 Work with the appropriate agencies and/or landowners 
to implement controlled burns in meadows suffering from 
tree encroachment. 

Native vegetative 
composition of known 
wetland communities has 
been altered from historic 
conditions 

Western toad 

Sandhill crane 

Breeding
Rearing 

 

Breeding 

H 

 

H 

Alteration in community composition has 
occurred as a result of unauthorized off-
road vehicles use  

  H

1 Implement measures to improve 
vegetative condition of at least 
50% of known degraded 
montane wetlands by year 2020. 

1 Increase signage, close and/or abandon roads leading to 
sensitive habitat areas, and increase enforcement 

Montane coniferous 
wetland habitats remain 
unprotected in the 
watershed 

Western toad 

 

Sandhill crane 

Breeding
Rearing 

 

Breeding 

M 

 

M 

Protection of this habitat will allow for 
restoration and will ensure that the 
vegetative composition will remain viable 
into the future 

  H

2 Implement measures to protect 
at least 20% of unprotected 
montane wetlands by 2020. 

1,2 With willing landowners use purchase, lease or 
easement methods to protect montane wetlands. 

 

 

         

 

LIMITING FACTOR (STRESS): Altered hydrology can reduce or eliminate 
habitat quality and ecological function of montane wetlands. 

 

    

 Chapter 4-7 



 

Key Finding Focal Species Life 
Stage 

Degree of 
Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

3,4. Relocate or modify roads negatively impacting 
publicly owned montane wetlands. 

3 Implement hydrologic restoration measures within the 
wetlands. 

Hydrologic conditions have been altered 
by road and culvert development. 

 

H 

3 Work with agencies and forestland owners on new road 
planning to avoid impacting these habitats. 

Hydrologic conditions 
(esp. flow) of known 
montane wetlands have 
been altered from historic 
conditions. 

 

 

Western toad 

 

Sandhill crane 

 

 

Breeding 
Rearing 

 

Breeding 
Rearing 

H 

 

H 

Hydrologic conditions have been altered 
by surface water channelization from off-
road vehicle use. 

 
H 

3 

 

Restore surface hydrologic 
function on at least 50% of 
montane wetland habitats with 
emphasis placed on those 
occurring in unregulated 
tributaries by 2020. 

3 Increase signage, close and/or abandon roads leading to 
sensitive habitat areas, and increase enforcement 

 

LIMITING FACTOR (STRESS): Disturbance can reduce or eliminate 
habitat use by focal species. 

 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

4 Eliminate vehicular access and campsites on key 
habitats. Suitable nesting habitat 

for sandhill cranes in the 
Yakima subbasin is 
unoccupied. 

Sandhill crane Breeding H 

Human presence during prenesting and 
nesting prevents Sandhill crane 
occupancy. 

  

 

H 

4 Reduce human disturbance 
during the Sandhill crane 
nesting season in the Satus, 
Toppenish, Ahtanum, and 
Naches watersheds by 2010. 4 Initiate and continue cooperative road management 

planning and implementation with agencies and 
landowners. 

 

KEY UNCERTAINTIES: 

• Identify and assess habitat conditions of montane wetlands important to focal 
species by 2006.  

• Identify montane wetlands important to the hydrologic function of tributaries not 
influenced by regulating reservoirs. 
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2.2 FOCAL HABITAT: PONDEROSA PINE/OAK WOODLANDS 
Focal species Western Gray Squirrel, White-headed Woodpecker, Lewis’s Woodpecker 

KEY ECOLOGICAL ATTRIBUTES:  

• Ecologically functional Ponderosa pine/oak forest communities possess 
• Large diameter trees (>20”dbh for pine) 
• Frequent fire intervals  
• Open stand structures 

 

LIMITING FACTORS:  

Lack of large trees as key habitat elements for focal species 

 

     

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

5 Adopt silvicultural practices that retain appropriate size, 
spacing and densities of large overstory trees to ecological 
standards (Stephenson 2004). 

5 Prioritize areas on landscape where habitat restoration is 
feasible and has high probability of success. 

5 Utilize management techniques that include 
development and retention of large tree overstory on all 
state lands.   

5 Protect existing stands of old pine through purchase, 
lease or easements on private land and through 
management agreements with agencies. 

Forest structures have 
been altered towards 
smaller diameter trees 

 

White-headed 
woodpecker 

 

Western gray 
squirrel 

 

Lewis' 
woodpecker 

All 

 

All 

 

Nesting, 
summer 

H 

 

H 

 

M 

Forest structures have been altered by 
harvest practices which have removed the 
largest trees 

 

 

H 

5 Restore large tree overstory 
with appropriate size, spacing 
and density of large overstory 
trees on focal habitat area by 
year 2105. 

5 Assist landowners with voluntary signup into cost share 
programs that help improve habitat condition. Establish 
such programs for this habitat type where necessary. 

6 Prioritize areas on landscape for restoring connectivity 

6 Purchase easements or fee title from interested 
landowners in priority areas 

Habitat Connectivity has 
been lost across landscape 

White-headed 
woodpecker  

Western gray 
squirrel 

Lewis' 

All 

All 

Nesting, 
summer 

H 

H 

M 

Habitat connectivity has been lost across 
landscape due to harvest practices 

Dispersed human development reduces 
focal habitat connectivity 

  Connect functional core habitats 
across subbasin by 2105. 

H 

 

6 

6 Provide economic and other incentives to interested 
landowners to manage their lands to benefit focal species 
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  6 Work with local governments and land owners to protect 
native plant communities 

6, 7 Provide economic and other incentives to interested 
landowners to manage their lands to benefit focal species 

       woodpecker

7 Connect functional core habitats 
across subbasin by 2105 

6, 7 Jurisdictions and agencies distribute educational 
information (seminars, printed, etc) to all landowners in 
focal habitats 

LIMITING FACTORS: Altered fire regime 
 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

8 Prioritize areas where thinning and/or prescribed 
burning would help achieve habitat objectives.  

8 Conduct prescribed fires in prioritized areas. 

8 Assist landowners with voluntary signup into cost share 
programs that help improve habitat condition using 
thinnings and prescribed burning. Establish such programs 
for ponderosa pine/oak where necessary. 

9 burning would help achieve habitat objectives. Prioritize 
areas where thinning and/or prescribed  

9 Conduct thinnings in prioritized areas. 

Dense mixed species 
stands have replaced 
characteristic focal 
habitat 

White-headed 
woodpecker 

 

Western gray 
squirrel 

 

Lewis’ 
woodpecker 

All 

 

All 

 

Nesting, 
foraging 

H 

 

M 

 

M 

Dense mixed stands have replaced focal 
habitats due to fire suppression 

 

 

 

H 

8 

 

 

 

 

 

9 

Restore natural fire regime that 
promotes characteristic focal 
habitat by 2020. 

 

 

 

Thin appropriate stands to 
restore appropriate stand 
density and species 
composition. 

9 Assist landowners with voluntary signup into cost share 
programs that help improve habitat condition using 
thinnings. Establish such programs for ponderosa pine/oak 
where necessary. 

 

KEY UNCERTAINTIES 

Information on condition of habitat type on private land is not available.  

 Chapter 4-10 



 

 

2.3 FOCAL HABITAT: SHRUB STEPPE 
Focal Species: Greater Sage-Grouse, Brewer’s Sparrow, Mule Deer 

KEY ECOLOGICAL ATTRIBUTES: 
• Connectivity of large blocks of intact shrub steppe habitats composed of  
 characteristic native species and communities 
• Intact native shrub steppe plant communities under natural disturbance 
 regimes provide high ecological function and species diversity. 
• Intact native shrub steppe plant communities are composed of characteristic 
 native plant associations. 

LIMITING FACTOR: Increased Habitat Fragmentation 

 
    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

10 Purchase easements or fee title from interested 
landowners in priority areas 

 

10 Provide economic and other incentives to interested 
landowners to manage their lands to benefit focal species 

 

Fragmentation of shrub 
steppe has led to isolated 
wildlife populations, 
species extirpations, and 
reduced viability 
1Populations that winter 
in shrub steppe and 
summer in the Cascades.  
2 Populations that live 
within shrub steppe year-
round. 

Sage grouse 

Brewer's 
sparrow 

Mule deer 
(migratory 
pops.1) 

Mule deer 
(non-migratory 
pops.2) 

All 

Breeding, 
post-
fledging  

Winter, 
spring  

All 

H 

M 

M 

H 

Fragmentation has occurred as a result of 
agricultural and urban development 

 

 

H 

10 Ensure habitat connectivity is 
accomplished on at least 50% of 
priority areas between large 
shrub steppe properties to 
prevent further isolation of 
focal species by 2020.  

10 Work with local governments and land owners to 
protect native plant communities 

11 Translocate individuals into the YTC population from 
healthy populations 

  

11 Increase genetic diversity of the 
Yakima Training Center 
population by 2020.  

11 Periodically measure genetic diversity of population 

12 Conduct/complete habitat suitability assessment in 
selected formerly occupied range 

 

Sage grouse population 
viability is threatened Sage Grouse All H 

Sage Grouse population viability 
(reproductive success and genetic 
diversity) is threatened by habitat 
fragmentation and isolation 

 M 12 Establish reintroduced 
populations into formerly 
occupied areas where habitat 
has recovered from past land 
use by 2020.  11, 12 Translocate individuals from healthy populations 

into identified suitable habitat 
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LIMITING FACTOR: Altered Fire Regimes  
 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

13 Map high risk ignition sites and priority areas for fire 
suppression and encourage land managers to work 
cooperatively to suppress all fires that occur in priority 
areas as soon as possible 

 

13 Create and maintain fire breaks in areas prone to 
frequent ignitions to prevent small fires from getting out 
of control 

Sagebrush and other 
shrubs have been 
eliminated over large 
acreages of remaining 
shrub steppe 

Sage grouse 

Brewer's 
sparrow 

Mule deer 
(migratory 
pops.)  

Mule deer 
(non-migratory 
pops.) 

All 

Breeding 
& post-
fledging 

Fall, 
Winter 

All 

H 

H 

H 

M 

Shrub loss has occurred largely as a result 
of human influenced increased fire return 
intervals 

 

 

H 

13 Restore natural fire regime 
return interval by reducing the 
annual rate of unplanned shrub 
steppe burning by at least 50% 
by 2020. 

13 Increase ability of rural fire districts to respond quickly 
to shrub steppe fires 

13, 14 Map high risk ignition sites and priority areas for 
fire suppression and encourage land managers to work 
cooperatively to suppress all fires that occur in priority 
areas as soon as possible 

14 Create and maintain fire breaks in areas prone to 
frequent ignitions to prevent small fires from getting out 
of control 

Cheatgrass and other 
invasive species have 
been given a competitive 
advantage 

Sage grouse 

Brewer's 
sparrow 

Mule deer 
(migratory 
pops.)  

Mule deer 
(non-migratory 
pops.) 

Breeding, 
brood 
rearing 

Breeding, 
post-
fledging 

Summer, 
Fall 

Spring, 
Summer 

 
Cheatgrass and other invasives have 
become vectors for increased fire 
frequency.  

 

 

14 Restore natural fire regime 
return interval by reducing the 
annual rate of unplanned shrub 
steppe burning by at least 50% 
by 2020. 

14 Increase ability of rural fire districts to respond quickly 
to shrub steppe fires 

LIMITING FACTOR: Inappropriate Grazing Practices      

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

15 Promote the management recommendations made by 
Connelly et al. (2000) for livestock grazing in sage grouse 
habitats. 

15 Build partnerships with interested landowners; 

15 Sign up with voluntarily joint cost share programs; 

Native plant diversity has 
been reduced 

Sage grouse 

Brewer's 
sparrow 

Mule deer 
(migratory 
pops.) 

Mule deer 
(migratory 
pops.) 

Breeding, 
brood 
rearing, 
summer  

Nesting, 
post- 
fledging  

Spring, 
summer 

 

H 

H 

M 

H 

Reduced plant diversity has been directly 
caused by inappropriate grazing,  

 

 
H 

15 

 

Improve habitat condition for 
focal species in shrub steppe 
habitat that have grazing 
programs by 2020. 

15 Adjust timing and location of grazing systems to 
increase residual bunchgrass cover in spring/summer 
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  All       15 Utilize strategic fencing on key locations 

LIMITING FACTOR: Invasive alien species 
 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

The viability of existing 
shrub steppe is threatened 

Sage grouse 

Brewer's 
sparrow 

Mule deer 
(migratory 
pops.) 

Mule deer 
(non-migratory 
pops.) 

Nesting, 
brood 
rearing, 
summer 

Nesting, 
post- 
fledging 

Fawning, 
summer 

Fawning, 
summer 

H 

M 

M 

H 

Shrub steppe viability is threatened by 
spread and presence of invasive alien 
species 

 

 

H 

16 Strive for a 25% reduction of 
invasive species abundance by 
2020. 

16 Prioritize areas for control and initiate control efforts. 

16 Implement restoration techniques including use of 
herbicides, prescribed fire, seeding of native stock, 
strategic fencing, etc.  

16 Coordinate with landowners to determine best 
management practices and means of reducing impacts to 
focal habitats.  

LIMITING FACTORS: Loss of soil stability due to reduction of microbiotic 
crust cover. 

 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

17 Protect areas with existing 
intact microbiotic crust 

 

17 Use purchase, lease, or protect areas of intact crust 
cover through easements. 

17 Utilize strategic fencing on key locations17 Protect 
from off-road vehicle use and new road construction 

Microbiotic crust is 
reduced across the 
landscape 

Sage grouse 

Brewer's 
sparrow 

Mule deer 
(migratory 
pops.) 

Mule deer 
(migratory 
pops.) 

Breeding, 
brood 
rearing, 
summer 

Nesting, 
post- 
fledging  

Spring, 
summer 

All 

H 

H 

M 

H 

Microbiotic crust has been reduced due to 
trampling by livestock, vehicular traffic 
and destruction by fire 

  18 Restore viable extent of 
microbiotic crust cover. 

18 Include microbiotic crust recovery considerations in all 
shrub steppe restoration activities 

KEY UNCERTAINTIES 

• Recovery rates for microbiotic crust are largely unknown and require research 
• Shrub steppe restoration methods require research and should be developed under 

an adaptive management approach 
• A prioritization plan for invasive species control has not been developed. A 

combination of remote sensing, field, and GIS techniques, followed by a risk  
assessment for priority areas needs to be completed. 
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2.4 FOCAL HABITAT:  INTERIOR RIPARIAN WETLANDS 
Focal Species: Mallard, Yellow Warbler, and American Beaver 

 

KEY ECOLOGICAL ATTRIBUTES:  
• Large intact floodplain landscapes composed of shifting, dynamic mosaics of: 
• Uneven aged stands of cottonwood, willow and other woody riparian species,  
• Side channels, 
• Upland grass and shrub communities  
• With direct connection between focal habitat and complex hydrologic processes. 

LIMITING FACTOR: Altered surface and ground water hydrology 
 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

Riparian Wetland structure and 
composition has been lost or degraded as 
a result of human induced alterations in 
hydrology (e.g. roads, reservoirs, 
diversions, levees, pumps, drains, flood 
control) 

 

H 

19 Restore normative hydrologic 
conditions to all unregulated 
tributary habitats by 2020. 

19 Maintain instream flow through various means 
including purchase of land and/or water rights from 
willing sellers in unregulated tributaries. 

19 Explore out-of-subbasin solutions to habitat and 
irrigation needs in the Lower Yakima subbasin 

19 Use fish-friendly water level control structures (grade 
control devices, spillways, etc.) to mimic normative 
conditions in restoration areas, especially areas in the 
Lower Yakima subbasin. 

Riparian Wetland 
structure and composition 
has been lost or degraded  

 

Beaver 

Mallard 

Yellow warbler 

All 

All 

Breeding, 
summer 

H 

H 

H 

 

 

 

20 Provide adequate hydrology to 
reconnected habitats in the 
regulated tributary and 
mainstem floodplain areas by 
2020. 

 

19, 20 Explore opportunities for alterations in hydrologic 
management in regulated tributary and mainstem reaches 
to address habitat as well as irrigation and other needs. 

19, 20 Maintain instream flow through various means 
including purchase of land and/or water rights from 
willing sellers in unregulated tributaries 

19, 20 Explore out-of-subbasin solutions to habitat and 
irrigation needs in the Lower Yakima subbasin 

19, 20 Use fish-friendly water level control structures 
(grade control devices, spillways, etc.) to mimic normative 
conditions in restoration areas, especially areas in the 
Lower Yakima subbasin. 
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20, 21 Complete assessments begun under the Yakima 
River Water Enhancement Plan to prioritize locations 
where cottonwood restoration is possible. 

20, 21 Reconnect cottonwood restoration areas to the 
active floodplain. 

H 

21 Establish new cottonwood 
stands in active riparian zones 
in all potential cottonwood 
restoration locations in Yakima 
subbasin by 2020. 

20, 21 When necessary, plant cottonwoods and other 
native riparian vegetation in prioritized locations. 

  

Cottonwood regeneration has been 
impaired due to altered hydrology.  

   

 

LIMITING FACTOR: Habitat conversion and degradation of Riparian 
Wetland habitats 

 

    

Key Finding Focal Species Life 
Stage 

Degree 
of 

Impact 

Hypotheses Statements  Confidence 
H, M, L 

Obj. 
# 

Objectives Strategies by Objective # 

 

H 

22 Restore lost or degraded 
habitats to ecologically 
functional conditions in the 
Lower Yakima subbasin (from 
the south end of the Yakima 
Canyon to the Yakima River 
delta)  by 2020.  

19, 20, 21, 22, 23 Complete assessments begun under the 
Yakima River Water Enhancement Plan to prioritize areas 
with restoration potential. 

19, 20, 21, 22 Immediately implement protection and 
restoration activities in mainstem areas identified in 
Stanford and Snyder (2003), especially the Union Gap and 
Wapato reaches.  

 

19, 20, 21, 22 Immediately implement protection and 
restoration activities in tributary areas important to focal 
species - especially the Toppenish, Satus, Ahtanum and 
Naches watersheds.  

23 

Restore ecologically functional 
floodplain riparian wetland to 
all possible areas of the upper 
Yakima subbasin (headwater to 
the south end of the Yakima 
Canyon) by 2020. 

19, 20, 23 Reconnect side channels and plant native 
woody riparian vegetation where needed and possible in 
the upper Yakima subbasin. 

19, 20, 21, 22, 23, 24 Work with cooperating landowners, 
tribes, and public agencies through purchase, easement, 
and land-use agreements to protect intact floodplain 
habitats and to secure lands for restoration. 

Extensive loss of Riparian 
Wetland habitat has 
occurred 

Beaver 

 

Mallard 

 

Yellow warbler 

All 

 

All 

 

Breeding, 
summer 

H 

 

H 

 

H 

Riparian Wetland habitats have been 
converted and degraded on a large scale to 
human use (e.g. urban, irrigated 
agriculture, pasture, gravel quarry). 

 

M 

24 Restore non-wetland 
components of the floodplains, 
along with the wetlands, to 
meet the native habitat needs of 
the focal species. 

19, 20, 21, 22, 23, 24 Conduct management and 
monitoring activities on protection and restoration areas to 
ensure that the ecological functions and habitat benefits 
are maintained. 
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        Work with landowners on 
protection and restoration 
techniques on focal habitats 

25 19, 20, 21, 22, 23, 24, 25 Interact with, assist, and 
distribute materials  (e.g. seminars, printed) to landowners 
in focal habitats. 
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3 Aquatic Key Findings 
Protection of existing highly productive habitats, and productive or threatened 
populations is a high priority for maintenance of the diversity, productivity and health of 
the Yakima Subbasin.  The following Key findings are not prioritized, these Key 
Findings share a common Biological Objective – Maintenance and enhancement of these 
natural resource is of the highest priority in the Subbasin. 

3.1 Protection Key Findings for Fish Focal Species 
3.1.1 Protection Key Findings for Fall Chinook: 

Protect Marion Drain Fall Chinook There has also been the relatively recent (early 
20th century) development of a separate, self-
sustaining population of fall chinook in the 
Marion Drain. Some researchers speculate that 
this is the remnant endemic Yakima fall chinook 
strain.   
By any estimation, the abundance of Fall 
Chinook has been significantly reduced 
from historic levels.   

 “[b]ased on existing electrophoretic and 
life history data, the genetic variability 
within the Marion Drain population 
represents a substantial portion of the 
genetic variability found in mid-Columbia 
summer and fall chinook. … the Marion 
Drain population may prove to be an 
important part of the effort to rebuild fall 
chinook in the Yakima Basin 

 

3.1.2 Protection Key Findings for Steelhead: 

Kelt life history Survival of steelhead kelts (mature 
spawned out fish with the potential to 
spawn again) migrating out of the Yakima 
Basin and through the mainstem Columbia 
to the ocean is at or near zero. 

 

3.1.3 Protection Key Findings for Bull Trout: 

Harassment during spawning Harassment such as poaching is high in 
Box Canyon and Gold Creek, resulting in 
decreased spawning success 

Box Canyon Population Box Canyon bull trout population is 
naturally limited by spawning habitat that 
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limits viability due to low population size 
and low spatial diversity of spawning 
habitat. 

Genetic diversity Recent genetic analysis work done by 
Reiss (2003) has indicated a high level of 
genetic differentiation among 12 bull trout 
spawning populations in the Yakima River 
basin 

 

3.2 Protection Key Findings for Assessment Units 
3.2.1 Protection Key Findings for the Lower Yakima Assessment Unit: 

Amon Creek La Riviere (pers. com. 2004) noted that 
Amon Creek, which enters the Yakima in 
Richland, provides 6 cfs of cool spring fed 
water year round 

Rearing Habitat The reach of the Yakima River from Roza 
Dam to Sunnyside dam is an important 
rearing area for spring chinook juveniles. 
Juveniles from all three stocks are typically 
distributed throughout this reach in the late 
fall following emergence. Densities are 
highest well below the major spawning 
areas but above Sunnyside Dam 

Critical Reach Hockersmith et al. (1995) indicated that 
about 66 percent of Yakima steelhead 
overwinter in the mainstem Yakima in this 
Assessment Unit with the majority in the 
vicinity of the Satus creek confluence. This 
is the same area of the river which supports 
overwintering juvenile spring chinook, and 
this reach is the most important reaches for 
preservation or protection at the for all 
species in the subbasin according to the 
EDT model. 

 

3.2.2 Protection Key Findings for the Mid Yakima Floodplain: 
  
Critical Reach However, much of this reach is still 

characterized by intact floodplains, 
cottonwood gallery forests, and extensive 
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riparian wetlands 

 

3.2.3 Protection Key Findings for Low Elevation Tributaries Assessment Unit: 

Habitat and species diversity These watersheds are extremely diverse for 
their size; and have vegetative types that 
include alkali flats, strub steppe, grassland, 
dry forest, mixed forest, high elevation 
forest. Steelhead populations in this AU 
would likely have high levels of genetic, 
life history and spatial diversity as well 

Upper Satus Tribs The upper portions of Dry, Logy and 
Kusshi creeks are generally in good to 
excellent conditions 

Satus Floodplain Most floodplains within the Satus basin 
have remained intact, in that little diking 
has taken place 

Upper Toppenish Channel conditions upstream of the mouth 
of Toppenish Canyon are very good 

Abundant high quality spawning gravel can 
be found throughout the uppermost portion 
of Toppenish Creek, as well as NF and SF 
Toppenish creeks 

Riparian condition is excellent in upper 
Toppenish Creek, as well as in NF and SF 
Toppenish Creeks, 

Cowiche Creek The moderate gradient of Cowiche Creek 
and its forks is associated with many pools, 
riffles, and glides. Large woody debris and 
overhanging/submerged vegetation is 
abundant in the mainstem and South Fork. 
Beaver dams are common on both the 
mainstem Cowiche Creek and the South 
Fork Cowiche Creek (CBSP 1990). There 
are enough gravel bars in Cowiche Creek 
and the South Fork for spawners to fully 
seed the available rearing habitat (CBSP 
1990, WDFW 1998) In the upper portion 
of the watershed on WDFW and private 
timberlands the riparian condition is good 
to excellent in most places, with exceptions 
being located at road crossings or areas 
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where the road is directly adjacent to the 
creek 

 

3.2.4 Protection Key Habitat Findings for Mid Elevation Yakima Assessment 
Unit: 

Productive mainstem habitat The mainstem Yakima River between the 
Teanaway River and Keechelus Dam is the 
premier spring chinook spawning and 
rearing area in the Assessment Unit. 
Roughly 50 percent of all spawning spring 
chinook in the entire basin utilize this 
reach. Over 75 percent of the upper 
Yakima stock relies on this reach. 

The reach of the Yakima River from the 
confluence with the Teanaway River to 
Keechelus Dam is roughly 40 miles in 
length. Habitat quality is very good in this 
reach and is surpassed in the subbasin by 
perhaps only the American River. The 
large volumes of wood in the river, 
combined with a lack of natural 
confinement and perhaps a greater 
frequency of floods and disturbances, 
create a very complex river system. 

Rainbow trout fishery Rainbow trout are also found in large 
numbers in both the Yakima canyon and 
upper flats areas, and support an 
economically and recreationally significant 
trout fishery in those areas 

Upper portions of upper Yakima tribs. Large woody debris is abundant in the 
upper reaches of the South Fork of 
Manastash Creek (above ~RM 10 Buck 
Meadows), in the North Fork and South 
Fork of Taneum Creek (above RM 12.7),  
in the Fishhook Flats area of the North 
Fork of Taneum Creek (RM 3 NF 
Taneum), and above Big Creek Dam (RM 
2.1) on Big Creek and contributes to 
habitat quality and complexity. 

Riparian conditions are unusually good on 
these creeks. Vegetation communities 
transition from dense alder/cottonwood 
stands that approach complete canopy 
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closure in the valley to equally dense 
growths of alder/Douglas fir in the low-
gradient upper reaches. The steep-sloped 
and rocky canyon sections of Manastash 
and Big Creek are fringed with dense 
growths of willow and alder.* 

 

3.2.5 Protection Key Findings for High Elevation Yakima Assessment Unit:  

NF Teanway Bull Trout The fluvial bull trout population in the 
North Fork Teanaway River is believed to 
be at high risk of extinction (USFWS 2002) 
due to limiting habitat area and isolation 
from other populations 

Bull Trout Population above reserviors All of the existing storage reservoirs 
currently support populations of adfluvial 
bull trout, which spawn in the larger 
tributaries including the upper Cle Elum 
River, Box Canyon Creek, the Kachess 
River above the reservoir, and Gold Creek. 
The Box Canyon Creek bull trout 
population is naturally limited by spawning 
habitat.   

Mainstem Teanaway Channel 
Characteristics 

Well over half of the mainstem Teanaway 
is still anastomosing, even though the 
number of channels and interconnections is 
much lower than historically. Suitable 
spawning gravels and gradients for spring 
chinook, steelhead, and coho are present in 
most reaches of the mainstem and the 
lower portions of the forks, and are 
abundant in many areas.  
Despite extensive alterations, a fairly 
extensive wet meadow/wetland complex 
still exists in the lowermost several miles 
of the mainstem, and this area has been 
identified as a critical piece of habitat and a 
top priority for preservation 
 

Upper Cle Elum River The upper Cle Elum River was and is 
remarkably complex, containing a large, 
unconfined distributary fan near the lake, a 
confined canyon reach, a moderately steep 
(1.5 – 4% gradient) alluvial reach, and two 
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lakes, one at the headwaters and one 
dividing two low gradient (0.5 – 1.0% 
gradient) lake outlet reaches with abundant, 
clean spawning gravel, and plentiful large 
woody debris 
The riparian corridor of the Cle Elum River 
upstream of the reservoir is in generally 
good condition 

Box Canyon Bull Trout The Box Canyon bull trout population is 
naturally limited by the availability of 
suitable spawning habitat (less than 50 
redds estimated capacity) due to natural 
falls. Because of the small population size 
and lack of suitable habitat, the long-term 
viability of this population is low. Special 
care should be taken to ensure this 
population’s viability and that the 
population remains connected to the 
population that spawns in to Kachess River 
mainstem.   
 

 Harassment of bull trout, through 
fishing/poaching pressure is high in Box 
Canyon and Gold Creek, resulting in 
decreased spawning success. 

 

3.2.6 Protection Key Habitat Findings for the Mid Elevation Naches-Tieton 
Assessment Unit: 

Rimrock Bull Trout Populations Historically the South Fork Tieton 
population exhibited a fluvial life history 
and the Indian Creek population had a 
resident life history, but after the 
construction of Rimrock Dam, both of 
these populations evolved into distinct 
adfluvial populations. Based on spawning 
surveys, the Rimrock populations represent 
the strongest stocks in the Yakima Core 
area 

Little Naches Habitat Upstream of Salmon Falls, habitat in the 
Little Naches is nearly pristine, with 
abundant spawning gravel, excellent 
riparian condition, adequate summer flows, 
and plentiful large woody debris and 
instream cover 
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3.2.7 Protection Key Habitat Findings for the High Elevation Naches 
Assessment Unit: 

American River Habitat Some of the best spring chinook spawning 
and rearing habitat in the entire Yakima 
Subbasin is found in the American River 
between RM 5 and 15.8 

The American River, along with its 
tributaries, is noted for its pristine status   

The American River riparian corridor is 
pristine, consisting in most places of an 
overstory of old growth Douglas fir and an 
understory of willows and alder   

American River Spring Chinook American River spring chinook are one of 
the three genetically distinct Yakima stocks 
and are the least numerous stock in the 
basin.   

Bull Trout Populations The adfluvial bull trout population in 
Bumping Lake and the fluvial population 
in the American River are believed to be at 
high risk of extinction 
 

Upper Bumping Habitat The Bumping Lake tributaries are 
relatively pristine, occupying watersheds 
that are largely undeveloped. The upper 
Bumping River, along with these many 
other headwater and upper tributary 
reaches, is cold, small and often rather 
steep (gradient >4%). Some were probably 
negotiable by steelhead, although probably 
not spring chinook and coho. It is a 
relatively intact portion of the watershed. 

American River Flow and Water Quality . 
The hydrograph of the American River is 
considered to be essentially natural. 
Given the largely unaltered landscape of 
these areas, water quality is presumed to be 
essentially natural—that is, meeting the 
standards for class AA waters.   
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Water quality is generally excellent in the 
American River 
 

 

3.3 Explanation of Subbasin-Specific Aquatic Restoration Key 
Findings, Objectives and Strategies 

Many of the strategies in this management plan are based on standard types of actions 
that would be very similar if they were implemented in other parts of the Pacific 
Northwest. Because of the uniqueness of the regulated flow regime and/or the geographic 
position and design of related infrastructure such as large diversion dams, drains and 
spillways there are several strategies that are unique to the Yakima Subbasin. The key 
findings that relate to unique basinwide features, however, do not mean that they are 
necessarily the most important findings.  The discussion below are intended to clarify 
many of the strategies that were released to Subbasin planners, technical committees, 
public review groups and the general public in previous drafts. The bolded statements are 
frequently found in the tables that follow, and the paragraphs below are intended to 
provide an explanation of how we moved from the starting point of the Conceptual 
Foundation, to a logical development of Key Findings, Objectives and Strategies. 

Develop flow/temperature benchmarks, fund and implement projects that 
move the hydrograph toward the benchmark. 

This strategy is based on the concept that it is desirable to define a range or distribution 
of environmental attributes (such as the variation in water flow on an annual basis) that 
have a describable and definable relationship to conditions that existed in the basin when 
fish and wildlife populations were viable. The intent of these objectives is not necessarily 
to move towards pre-settlement conditions, but to have a means of  defining current 
conditions relative to conditions that existed prior to Euro-american settlement (circa 
1850) in order to assess the degree of change that has occurred since that time. Much of 
the rationale for this concept is based on the range of variability approach first put 
forward by Richter (1999) and the Patient/Template analysis employed in the EDT 
model. Conceptually, unless there is a known or hypothesized relationship between 
current conditions and the conditions that native species were adapted to, our ability to 
forecast the effects of management actions is very low. 

Establishing these current and pre-1850 benchmarks would provide a set of scales that 
can be used to a) assess the relative impact of management actions such as restoration, 
preservation, or enhancement b) monitor changes in the watershed caused by changes in 
management according to scales that have some meaning specific to conditions within the 
Yakima subbasin, and c) to explicitly state the current understanding of changes in 
environmental attributes such as flow or temperature how those changes have affected 
fish, wildlife, plants, and plant communities.  In some locations in the watershed, summer 
water temperatures are warmer for a longer period of time than under pre-settlement 
conditions, in other locations they are colder. Given the Conceptual Foundation and the 
importance of temperature to both the environment and life history of salmonids, either 
change in temperature regime could be expected to have (not necessarily negative or 
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positive) consequences on productivity and survival of native salmonids in the subbasin. 
Basing objectives on absolute standards (i.e., water temperatures should not exceed 21o 
C, ideal incubation temperatures for coho are 4oC) are often not appropriate in the real 
world where variation from optimal conditions is the rule and adaptation to that variation 
is key to population performance. Taking a standard-based approach also does not lead to 
evaluation of the consequences of alteration of the temperature regime by altering 
temperatures to such an extent that they no longer lie within the normal range of pre-1850 
or  “naturally functioning” environment.  

All references to benchmarks are either for characteristic flows or flow related attributes 
such as temperature. Currently, the flow models available for use within the subbasin are 
based on Riverware, which is a software program developed by the Bureau of 
Reclamation and is used to optimize management of the Yakima Irrigation Project and 
projects in other parts of the world. While there is the capability of using Riverware to 
model pre-1850 flows, the model is not configured to include the physical effects of the 
pre-settlement glacial lakes on the hydrology of the basin or (very productive) river 
reaches immediately downstream of the reservoirs, nor does it analyze changes to flows 
in tributaries that are not part of the Yakima Project. Therefore we do not currently have 
an agreed upon accurate description of pre-settlement flows in the mainstem, or any 
quantitative description of pre-1850 flows in the tributaries, to compare with present day 
flows and (notwithstanding the desire to have measurable objectives) are unable to 
portray the relationship of the current flow regime to the pre-1850 flow regime.  The best  
that can be done at the current time is to attempt to put flows and flow related attributes 
into the pre-1850 “ballpark”, and lay out strategies that will be needed to get there.    

Reduce net water use; develop out of basin sources for new water; manage 
the system differently in good/excellent water years. 

The strategies for conservation of water could be perceived as conflicting with recent 
documents that state that conservation of water will not solve the basin’s water problems.  
While this is true from the standpoint of conservation’s inability to make major 
improvements in the reliability of the water supply for agriculture and other uses, 
conservation of water can have major beneficial impacts in specific portions of the 
Yakima Subbasin, the difference in these two perspectives on the importance or role of 
water conservation is discussed below. 

One of the documents that the Yakima Subbasin Plan draws on heavily is the Watershed 
Management Plan for the Yakima Basin (Yakima River Basin Watershed Planning Unit, 
Jan. 2003). The emphasis of the Watershed Plan is on improvement of reliability of the 
Yakima Project to supply irrigation water (to reduce the need for water rationing in water 
short years) and supply sufficient water for growing communities in the future. The 
Watershed Plan examines the issue of water conservation and for the most part finds that 
it could play a very small role in increase of reliability for 2 reasons: the relatively small 
storage capacity that exists in the basin and the amount of water reuse that occurs in the 
basin. This small storage capacity means that even if water is conserved, there is no place 
to store it in most years. The water reuse or the role of returns in maintaining flows 
means that even if water is conserved in the upper portions of the basin, the conserved 
water would still need to be released from storage to meet downstream demand, and 
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again there is no benefit to conservation since water in storage must be released. If one 
were to look at this situation from the standpoint of increase in flow for fish habitat, the 
picture would be slightly different. Water conservation in the upper watershed would still 
make little sense given the current configuration of storage, diversion points, and water 
rights. But below Union Gap, conserved water could serve the purpose of increasing 
stream flow in the Wapato Reach, which has the most intact habitat and is the most 
dewatered reach in the mainstem.  

If water were conserved (from either the Wapato Irrigation Project which serves the 
Yakama Reservation or the Sunnyside Valley Irrigation District which serves the east 
side of the River past Prosser) and allowed to pass over the Wapato and Sunnyside 
diversion dams, it would directly improve habitat conditions for the next approximately 
18.5 miles of habitat in the mainstem Yakima. Water conservation in these areas serves a 
fish habitat purpose even if the water is withdrawn downstream (after other irrigation 
returns have caused flows to improve). This is especially true given the low temperatures 
of the water that passes over Wapato and Sunnyside dams in the summer months and 
could provide an even larger area of near normative thermal environments in this area of 
good to excellent habitat conditions. Reductions in water use/diversions below Union 
Gap (or shifting water use to earlier in the year) have the effect of reducing the peak 
flows required to be routed down the Naches during flip-flop, allowing the Naches to also 
achieve a more “normative” flow regime. 

Similar rationale exists for many of the tributaries such as Ahtanum, Toppenish, Wenas, 
Manastash, Taneum, etc. which were not examined in the Watershed Plan.  Where water 
conservation can be shown to be of direct benefit to fisheries by increasing flows in a 
limited reach, funding sources that are allocated to fish enhancement or restoration may 
be appropriate for water conservation, water purchase, or water rights transfers, even 
where such improvement in infrastructure also benefit consumptive water users such as 
agriculture by improving delivery efficiency or reducing pumping costs.  

Develop out-of-basin sources for new water.  
Primary among these projects is the proposed Black Rock Reservoir that is actively being 
studied at this time with funding from Congress and the State of Washington. Black Rock 
has been described in a variety of configurations, but the basic premise is that water is 
pumped from the Columbia during September when there is “excess” water in the 
Columbia (in most years) from the Corps spilling to gain flood control space for the 
winter and when hydropower is relatively cheap. The proposed reservoir itself is located 
in the Black Rock valley along SR 24 in Yakima County, and  would be either .8 maf to 
1.8 maf in capacity and could supply an annual amount of 0.5 maf for irrigation in the 
Yakima Basin or more in a water-short year. Recommended for study in the Watershed 
Management Plan, the project has received support from local governments (including 
the Yakama Nation), agricultural and irrigation organizations, local fish and wildlife 
biologists, the State legislature and Congress. There is, however, considerable opposition 
to the proposal from conservation organizations (due to potential effects on the Columbia 
River and also changes to the Yakima Subbasin) and others concerned about the project’s 
economic viability.   It has not yet been determined whether the Black Rock project is 
economically and biologically viable, additional studies are currently in progress that 
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examine the economic costs and the biological effects of the project on the Yakima 
Subbasin and the mainstem Columbia River. 

If the Black Rock project were to be constructed, it could have a powerful effect on the 
flexibility of the Yakima Irrigation Project, and therefore on the intra-annual flow of the 
Yakima River. For instance, it could provide sufficient flows to eliminate the need for the 
flip-flop flow regime which would allow for more normative summer flows in the upper 
Yakima and Naches and a much more normative flow in the Naches during September 
and October. 

Manage the system differently in good/excellent water years. 
Change flip-flop management or manage differently in good water years.  
Set TWSA (Total Water Supply Available) targets for reduction or 
elimination of flip-flop. 

The flip-flop flow management regime results in high flows in the upper Yakima arm during 
the summer months of July and August; during these same months, flows in the Naches arm 
are greatly reduced. In September and October, flows are flip-flopped and flows in the upper 
Yakima drop to near normative levels, while those in the Naches are dramatically elevated. 
These strategies seek to reverse the effects of flip-flop, mainly the negative effects of the 
sustained high flows on the upper Yakima and the devastating effects of the September and 
October flows on the Naches.  

During excellent water years it should be possible to manage the Naches side for greater 
flows during the early summer when black cottonwoods (vital for streambank stabilization 
and shade) begin releasing their seeds and then gradually lower flows in a manner that allows 
for black cottonwood seeds to establish themselves. In the fall, the flows required for flip-
flop would then be lower than the early summer flows and black cottonwood seedlings would 
not be drowned.  While this flow scenario may be somewhat rare due to the extremely the 
good water conditions required, even if it only happened on a 20-year or more cycle that 
would still approximate the normal recurrence interval for black cottonwood establishment. 
Management for this hydrology would have to begin in the spring and be based on the Total 
Water Supply Available calculation (the starting point for deciding water release and delivery 
schedules for the irrigation season), with some threshold for TWSA being set as a point to 
consider different operating rules for that year. The point of reducing flip- flop would not be 
to reverse the low flows in the upper Yakima during September and October as they provide 
spawning and incubation habitat that can be maintained throughout the winter. To go further 
and establish a flow regime without fall peaks in the Naches or unacceptable impact on upper 
Yakima spring Chinook would require either the development of a new source of out-of-
subbasin water, new infrastructure that eliminated the use of the Naches as a conveyance for 
fall flows, or dramatic shifts in water use in terms of total consumption and seasonality, none 
of which may be practical for the continued functioning of the current agricultural economy 
of the Yakima subbasin. 
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Develop flow benchmarks, fund and implement projects that move the 
hydrograph toward the benchmark.  
Reconnect 100% of floodplain side channels in the X Assessment Unit. 
Reconnect side channels as strategies to restore temperature regimes. 

The first two objectives are usually and intentionally shown adjacent to each other in the 
table, as they are interrelated. Based on current habitat conditions in the lower river that 
are relatively similar to their pre-settlement state, various modeled pre-1850 summer low 
flows in the mainstem, and temperature models and direct measurements of the 
relationship between flow and temperature, it is highly likely that in many portions of the 
mainstem, and in the lower portions of major tributaries, summer temperatures were 
naturally at lethal or near lethal levels (for salmonids) for periods of time on an annual 
basis. Further it is likely that even under the most optimistic predictions, there will 
continue to be increased duration and severity of these periods of less-than-optimal 
temperatures in comparison to the pre-1850 environment. Obviously, in the pre-1850 
environment, the subbasin was able to produce large amounts of salmon from these same 
geographic areas that had less than “optimal” temperatures. A major working hypothesis 
of the subbasin plan is that this was possible because of the massive storage capacity of 
the alluvial aquifers to feed the once numerous side channels and springs of the lower 
river for a significant proportion of the year. High water temperatures have an effect on 
the ecosystem and on the salmonid species as well. Higher water temperatures would 
increase autocthonous (nutrients and food energy produced in the aquatic environment) 
productivity of the environment, especially in July and August, before allocthonous 
(nutrients and food energy produced in the riparian/upland environments) inputs 
maximize in the fall. Side channels, springs, and other thermal refugia would have 
allowed salmonids to take advantage of the high productivity of increased temperatures, 
especially during those times of year where temperatures were elevated for only a portion 
of a day.  Restoration of these side channels and in-channel temperature variability that 
would have been associated with large wood and natural channel forms, present the 
greatest opportunity for restoration of the productive capacity of the Subbasin. 

Strategies for restoration of side channels need to include floodplain restoration to allow 
the channels to function naturally. In some cases, side channels were not part of the 
active floodplain, and removal of obstructions alone could reconnect them to a natural 
state. Large impacts have also occurred because of the construction of drain systems to 
establish farming in areas with naturally high water tables. Draining these areas has 
reduced the storage capacity of the alluvial aquifers. Restoration of local water tables and 
hyporheic zone function will not only have local benefits, but also benefits to the entire 
watershed as a result of increased natural retention capacity of the unregulated spring 
peak flow. In other areas (i.e., upstream of Wapato Dam and many bridges), aggradation 
of the channel has perched the mainstem channel above the floodplain (i.e., the main 
channel is no longer the low point in the floodplain), which either turns the surficial 
aquifer into “dead storage” or leaves it at a static head level throughout the year.  The 
perched channel can also result in disconnection of side channels during low flow times 
of year (e.g., winter in the Union Gap reach) as illustrated below. 
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Figure 4-1. Spring Creek (a spring fed side channel of the Yakima River) unable to 
return to main channel because of sediment aggradation and bar formation at the creek 
mouth.  

 

Increase anadromy in rainbow trout/steelhead specifically, and increase 
environmental attributes that favor anadromous fish. 
Study the effect of altered temperatures on life histories and ecosystem in 
general. 

The mechanisms that determine whether an individual or segment of a population will 
exhibit an anadromous or a resident life history is not well understood, but there is a 
general understanding of the genetic relationships to anadromy and environmental 
characteristics (e.g., productivity of the freshwater environment or access) that favor or 
inhibit anadromy. In the Yakima subbasin, the Satus and Toppenish populations of 
steelhead show a strong or completely anadromous life history, while upper Yakima 
rainbow trout show almost as strong a preference for a resident life history. We know that 
the upper Yakima was, at a minimum, partially blocked to steelhead passage for several 
(fish) generations and that rainbow trout were introduced into the upper watershed, but 
the level of genetic mixing with the native population was relatively low. The 
fundamental question is whether environmental conditions within the upper Yakima are 
so favorable to the resident life history that anadromy has been reduced or whether 
selection for resident fish by eliminating or reducing anadromy for several generations 
has reduced the ability of the population itself to adopt the anadromous life history form 
even when environmental conditions were changed. The relationship between these 
environmental conditions and life histories is a Key Uncertainty in the Subbasin Plan and 
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the plan suggests that studies be undertaken to determine which of the above is true. 
Depending on the answer to that question, management activities would focus on 
restoration to restore environmental attributes such as habitats, temperature, and flow 
patterns; or on reinforcing anadromy through capture of adults and a captive broodstock 
program, initiation of an out crossing program to increase the prevalence of anadromous 
genes, or other strategies that focus on population attributes. 

Lower temperatures in combination with other factors in the upper Yakima (constrictions 
by levees, high flows, relatively high velocities) also limit area that is usable by juvenile 
salmonids for growth (Todd Pearson, personal communication).  In many locations, 
junctions of tributary streams with the mainstem Yakima present the greatest opportunity 
for increasing this currently limiting habitat type.   Recent project submissions and the 
progress of organizations such as YTAHP in providing access to these types of habitats 
will increase the availability of these types of habitats dramatically in the next several 
years due to removal of passage obstructions in the lower end of many upper Yakima 
tributaries.  Studies of the effect of these actions on upper Yakima salmonid populations 
including Steelhead, Rainbow Trout, and Spring Chinook to document habitat use and 
direction of change in growth rate and life history types (at the population level) should 
be undertaken. 
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3.4 Explanation of Key Findings Tables 

 

1            2 3 4 5 6 7 8 9 10 11 12

Key Finding–Observed Effect 
or Phenomenon 
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Biological Objective 
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Availability of summer/early fall 
habitat lower in comparison with 
pre-1850 environment 

 

Increases in summer flow will reduce 
temperatures to ranges— closer to pre-
1850 times—that are below lethal levels 
for salmonids. 

High High High    Develop temperature
benchmarks, fund and 
implement projects that 
move the hydrograph 
toward the benchmark 

   Increase flow to depth 
threshold.  

Reconnect side channels 

Improve riparian zone 

X  

Habitat and temperature diversity 
eliminated by loss of off-channel 
habitat 

 

Obstructions associated with 
infrastructure have blocked habitat.  

Med     High High   Reconnect 100% of 
floodplain side channels in 
this assessment unit 

Relocate infrastructure where 
possible to allow natural 
processes to operate.  

X Reconnect side
channels by removal 
of obstructions 
without floodplain 
restoration. 
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1) Key Finding–Observed Effect or Phenomenon. These are observations of habitat or population 
characteristics, usually stated in a manner that compares current conditions with the pre-1850 state 
of the habitat or population in the subbasin. 

2) Cause/Working Hypothesis. A statement of the causal mechanism or working hypothesis for the 
observed effect.  These statements are the known or hypothesized “cause” in a cause and effect 
relationship.   

3) Confidence Effect Is Actually Occurring. This confidence level is based on comparison of the 
numerous data sources that were used in the assessment. Where all documents agree that an effect is 
occurring or in certain cases where an effect is documentable with a photograph (i.e., annual 
dewatering of a stream), the confidence is high. Where there is agreement among several documents 
or among the Aquatic Technical Advisory Committee without other documentation, confidence is 
medium. Where there is only a single source of information, confidence is low and should be 
confirmed prior to taking action to implement a strategy. The single sources come from either 
recently published materials (too new to be in documents older than 2 years) or come entirely as 
hypotheses generated by the EDT model. There are not any low ratings listed in this category as all 
Key findings that did not have a high confidence in their occurrence were categorized as Key 
Uncertainties and moved to the Research, Monitoring and Evaluation Plan for further study. 

4) Level of Confidence in Causal Relationship. High level of confidence means that there is a 
well-accepted theoretical construct (i.e., a well-proven hypothesis or set of hypotheses that is 
broadly accepted in the scientific community) that has explanatory power for the cause and effect 
relationship, or the cause is established fact. Usually these are the types of theoretical constructs 
found in textbooks for biology, conservation biology and genetics, fisheries biology, ecology, 
hydrology, physics, etc.  Medium confidence means that likely alternative hypotheses could be 
generated, but not likely given conditions in the Subbasin. There are not any low ratings listed in 
this category as all Key findings that did not have a sound theoretical base for a causal factor were 
categorized as Key Uncertainties and moved to the Research, Monitoring and Evaluation Plan for 
further study. 

5) Cont. of Cause to Key Finding or Effect. Where a theoretical construct is composed of multiple 
causes that contribute to a finding or effect, is the given cause or hypothesis a major driver of the 
effect. For example, increased water temperatures could be related to flow, loss of riparian zone, 
change in channel shape, or discharge of warm water to the stream.  High is the only or dominant 
cause, medium one of several potential causes; low is a small or unknown cause of the given effect. 
Where confidence is low, additional studies are generally recommended.

6) Level of Impact to Focal Species.. This column is left blank in the key findings for individual 
populations since these key findings are not measured across focal species. The level of impact is 
based on general tiers of effect based on EDT level 2 attributes mapped on GIS layers and whether 
the key finding effects a listed species. Tier 1 has a high degree of effect on focal species as a whole 
at a large scale, Tier 2 less effect or is only a reach scale effect, Tier 3 relatively low effect, and Tier 
4 are site-specific effects.  ESA effects a listed species. 

7) Level of Impact to Ecosystem or Watershed. Certain Key Findings are not relatable to a 
specific life history of a focal species, examples are changes in flow, toxic pollutants, overall stream 
productivity, lowering of the groundwater table, etc. and are prioritized based on the total area of the 
stream channel affected by that key finding. For instance, the loss of historic sockeye populations 

has a very large effect on the ecosystem as a whole by reduction of carcasses and nutrient import to 
the watershed and the position of those populations in the upper watershed where they would have 
had an effect on the majority of fish habitat in the basin and also would have had a large effect on 
the terrestrial focal species and environment.  These follow the same Tiering categories as above 1 = 
Subbasin wide effect, 2 = Subwatershed or multiple reach effect, 3= Reach effect 4= Site specific 
effect. 

8) Biological Objective (Reduce and/or Eliminate Negative Causes and Improve and/or 
Maintain Positive Causes). For a given cause, how can negative causes be reversed or positive 
causes be reinforced? Biological objectives should be measurable over a given time period.   These 
objectives go beyond EDT or other environmental attribute data and attempt to address the cause of 
a given environmental attribute (i.e., the reason temperatures have been elevated or the riparian zone 
is degraded rather than simply the attribute itself, i.e. an objective that says “reduce lethal 
temperatures”). 

9) Strategies to Reduce and/or Eliminate or to Improve and/or Maintain. Strategies aimed at 
reducing or eliminating (or improving positive phenomenon) the causal factor for the given key 
finding. Most of these strategies will be common restoration techniques or practices, but some will 
be unique to the Yakima subbasin. 

10) Currently Addressed? Based on the Inventory, this is a rating of whether a given strategy is 
already being implemented in the basin.  This is not to imply the problem will be solved, but that the 
problem has been recognized in the past, and there is a well established experience base in the 
Subbasin with this type of action. 

11) Strategies to Mitigate Effect. When a strategy to eliminate the cause will not be successfully 
implemented (because of social constraints, financial constraints, or impracticality) or where a 
temporal delay of several decades before the strategy would effectively reduce the cause of the Key 
Finding, these strategies are offered as alternatives. An unstated mitigation strategy for most effects, 
and what has been a standard mitigation practice across the Columbia Basin, is reliance on a 
hatchery to mitigate for loss of freshwater habitat.

12) Currently Addressed? Based on the Inventory, this is a rating of whether a given strategy is 
already being implemented in the basin.  This is not to imply the problem will be solved, but that the 
problem has been recognized in the past, and there is a well established experience base in the 
Subbasin with this type of action. 

Note: Short-term management strategies (i.e., over the next 5 years) are shaded in gray, while 
specific strategies are highlighted in bold. 
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3.4.1 Focal Species Populations- Restoration Key Findings, Objective and Strategies 

Key Finding–Observed Effect or 
Phenomenon 
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(Reduce and/or Eliminate 
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Improve and/or Maintain 
Positive Causes) 

Strategies to Reduce and/or 
Eliminate or to Improve 
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Spring Chinook populations have been 
dramatically reduced from pre-1850 
abundance levels 

Habitat loss and alteration and changes in 
the biotic community have reduced habitat 
suitability, which in turn has reduced 
productivity, abundance, and spatial 
distribution of the species. 

H H  H   1 Restore Spring Chinook
population abundance, 
productivity and spatial 
distribution to viable, 
harvestable and sustainable 
levels over the next 30 years. 

Coordinated management of 
populations and habitat 
improvements including: 
Ongoing research, 

Habitat restoration. 

Population management 
activities such as harvest 
management and hatchery 
supplementation 

 

X   

Range of Spring Chinook has been 
reduced.  

Storage and diversion dams, culverts, and 
flow blockages have eliminated access to 
spawning habitat, and loss of side channels 
due to disconnection, filling, dewatering 
and conversion to other land uses has 
reduced rearing habitat. 

H       H H 2 Restore spring Chinook to
their former range in the 
subbasin where possible, 
while reducing or eliminating 
undesirable effect on non-
target taxa 

Continue Spring Chinook 
supplementation study by 
YKFP 

Continue removal of 
obstructions. 

Restore passage at mainstem 
storage dams 

Restore side channels 

X   

Increases in abundance of spring 
Chinook as a result of the 
supplementation of the population at 
the Cle Elum Supplementation and 
Research Facility have allowed in 
Subbasin Tribal and Sport harvest for 
the first time in over 40 years. 

Supplementation can be used to increase 
natural production and harvest opportunities 
while keeping genetic and ecological 
impacts within specified biological limits. 

 

Use of a specialized hatchery and research 
environment in the Yakima Subbasin that is 
linked to habitat restoration and habitat 
research can provide a unique opportunity 
for understanding of integrated population 
and habitat strategies for improvement of 
productivity, abundance and spatial 
diversity of depressed populations. 

 

H M H   3 Maintain and increase harvest 
opportunities for spring 
Chinook through 
supplementation and habitat 
restoration, while limiting 
negative effects of 
supplementation and harvest 
on other spring Chinook 
populations.. 

 

Construct, maintain and 
operate a specialized research 
environment to test the 
hypothesis. 

Continue Spring Chinook 
supplementation study by 
YKFP 

Continue removal of 
obstructions. 

Restore passage at mainstem 
dams 

Restore side channels. 

 

 

X   
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Juveniles from all stocks redistribute 
themselves downstream the summer 
and fall after emergence, with highest 
densities in fall being found well below 
the major spawning areas 

Natural expression of Spring Chinook life 
histories. 

H       H H 1 Concentrate habitat
improvements, especially 
rearing habitat/side channel 
reconnection in middle and 
Lower alluvial floodplains. 

Concentrate habitat 
improvements, especially 
rearing habitat/side channel 
reconnection in middle and 
Lower alluvial floodplains. 

X   

One important life history difference 
between present-day and historical fall 
chinook populations is known: smolt 
outmigration timing. This truncation in 
the outmigration “window” has likely 
had a significant negative effect on the 
suitability of the entire lower Yakima 
River for natural production of fall 
chinook. 

Changes to the thermal regime of the lower 
river have truncated the outmigration 
window, reducing or eliminating later 
migrating life history strategies. 

H       H H 1 Restore thermal regime and
temperature spatial diversity in 
Lower Yakima River 

Reconnection of side channels 

Installation of in-channel 
LWD 

Restoration of natural flow 
regime 

X   

The first (1998) Yakima River fall 
chinook sport fishery in many years 
proved to be “low key” and not very 
successful. Since the river was opened 
by emergency regulation for the first 
time in decades, few anglers were 
prepared for the fishery even though an 
agency news release was published in 
several regional newspapers. The 
results were slightly better in 1999, and 
the fishery expanded dramatically in 
terms of fishing effort and harvest 
starting in 2000. 

Hatchery reintroduction of Fall Chinook in 
the lower river has increased harvest 
opportunity. 

H       H H 3

Bring out-of-basin hatchery 
smolts into the basin to 
increase Tribal/sport harvest 
opportunities. 

Continue lower river hatchery 
releases primarily for harvest 
opportunities.. 

X   

Yakima Fall Chinook are not a distinct 
population from the Hanford Reach 
Fall Chinook, genetic introgression or 
damage to the Hanford Reach Fall 
Chinook or Lower Yakima Fall 
Chinook from Prosser hatchery releases 
is L due to the small proportion of this 
combined stock that is currently of 
hatchery origin. 

Hanford Reach Fall Chinook are a 
composite stock that would have had a low 
fidelity to spawning sites.  The Hanford 
Reach and Lower Yakima share the same 
surficial aquifer/hyporheic zone, and have 
similar temperature conditions during fall 
Chinook spawning. 

H      H H 3 Maintain or increase hatchery
releases in context with 
Hanford Reach and Lower 
Yakima natural production 
and escapement. 

 Continue YKFP Fall Chinook 
reintroduction. 

Restore habitat in the lower 
river in conjunction with 
reintroduction and life history 
studies 

X   

Fall Chinook populations have been 
dramatically reduced from pre-1850 
abundance levels 

Historic harvest, Habitat loss and alteration 
and changes in the biotic community have 
reduced habitat suitability, which in turn has 
reduced productivity, abundance, and 
spatial distribution of the species. 

H M M   2 Maintain and increase harvest 
opportunity for fall Chinook 
by re-establishment of 
naturally reproducing 
population 

. 

Make an annual release of 1.8 
million out-of-basin acclimated 
hatchery smolt releases from 
the Prosser Hatchery. 

X   
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Marion Drain Fall Chinook represent 
an important component of the genetic 
and spatial diversity of the mid 
Columbia Fall Chinook ESU.  The 
small population size puts this 
population at H risk of extinction. 

This small population is genetically and 
spatially distinct from other populations, 
and uses unique habitats in the Yakima 
Subbasin. 

H       H H 2 Evaluate the feasibility of
increasing the small (avg. of 
about 30-40/year), but 
sustainable fall Chinook 
population in the Marion 
Drain. 

Improve broodstock collect 
capabilities in Marion Drain. 

Evaluate the natural and 
hatchery smolt-smolt and 
adult-adult survival; the 
number of natural recruits per 
spawner. 

Collect more stock life history 
data- e.g. fry emergence 
timing, juvenile growth rate 
and body size, smolt timing 
exiting the drain and past 
CJMF and to McNary dam, 
spawner sex ratio, and 
fecundity to body size and age, 
spawner age composition, and 
redd distribution and 
abundance. 

Determine if DNA can be used 
as a real time tool to 
distinguish URB and Marion 
Drain adults in broodstock 
collect. 

X   

Steelhead populations have been 
dramatically reduced from pre-1850 
abundance levels 

Habitat loss and alteration and changes in 
the biotic community have reduced habitat 
suitability, which in turn has reduced 
productivity, abundance, and spatial 
distribution of the species. 

H       H H 1 To determine/increase the
abundance, productivity, and 
genetic diversity (stability), of 
the species 

Monitor steelhead population 
abundance, distribution, and 
genetic diversity basinwide 
using radiotelemetry, 
trapping, tagging, and genetic 
sampling 

X   .

The range of anadromous steelhead is 
significantly reduced from 1850. Fewer 
tributaries are utilized for spawning and 
rearing than were historically. 

Storage and diversion dams, culverts, and 
flow blockages have eliminated access to 
spawning  and rearing habitat, and loss of 
side channels due to disconnection, filling, 
dewatering and conversion to other land 
uses has reduced rearing habitat. 

H       H H 1 Restore Steelhead to their
former range in the subbasin 
where possible, while 
reducing or eliminating 
undesirable effect on non-
target taxa 

Reintroduce steelhead 
populations to areas with 
suitable habitat after removal of 
obstructions. 

Continue removal of 
obstructions. 

Restore passage at mainstem 
dams 

Restore side channels 

X   
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Ahtanum, Cowiche, Manastash, 
Wilson/Naneum, Taneum Creeks, and 
others that currently have areas of 
suitable habitat which are unoccupied 
or have extremely low populations 
levels of anadromous fish,  should be 
the focus of reintroduction efforts to 
establish steelhead populations. 

These creeks have suitable but unoccupied 
habitats and have been or soon will be made 
accessible to steelhead through removal of 
obstructions and improvements in flow. 
Natural recolonization will be extremely 
slow given current population levels and 
stray rates. 

H       H H 2 Develop reintroduction
program for these habitats, 
implement reintroduction in at 
least one watershed in the next 
3 years. 

Artificial supplementation of 
adults or juveniles from existing 
healthy and habitat-limited 
populations or from Kelt 
Reconditioning program. 

   

Capture, rehabilitation, and release of 
Kelts in the Yakima Basin increases 
survival, could act as a source of 
broodstock/genetic material for 
reintroduction efforts, and demonstrates 
kelt rehabilitation feasibility for 
application in other Columbia Basin 
Tribs.. 

Steelhead abundance and productivity have 
been reduced due to loss of iteroperous life 
history strategy resulting in severe reduction 
in repeat spawning.  Kelt rehabilitation has 
been demonstrated to be successful in the 
Subbasin. 

H      H H 2 Increase the number of repeat
spawning steelhead in Yakima 
subbasin. 

 

Set management parameters 
for the release or use of these 
kelts in restoration of 
population abundance and 
diversity. 

Collect spawned out steelhead 
kelts and  

1) recondition kelts and release 
in subbasin for natural 
spawning  , and/or 

2) transport kelts below 
mainstem hydro dams to 
increase natural reconditioning 
in the ocean, and adult migration 
back to subbasin for repeat 
spawning 

X   

Satus and Toppenish steelhead 
populations are healthy, could act as a 
source of broodstock/genetic material 
for reintroduction efforts. 

Production of steelhead within the 
Yakima Basin is heavily weighted 
towards Satus and Toppenish Creeks, 
increasing population levels in other 
creeks within this AU and in other AUs 
will decrease risk of extinction of 
steelhead in the Yakima Subbasin. 

Data shows these populations are currently 
habitat limited , are healthy and have an 
extremely low probability of extinction.  
Habitat use by the steelhead stocks in the 
subbsin shows little overlap, so the potential 
for competitive effects on existing stocks is 
low.   Appropriate use of these stocks for 
broodstock presents very low levels of risk 
to this populations. 

H      H H 2 Develop broodstock collection
and use guidelines for these 
stocks, implement program 

 Collection of adults and 
involuntary spawning in new 
habitats 

Use of hatchery facilities and 
acclimation sites to reintroduce 
steelhead. 

   

Bull trout populations are fragmented 
by loss of passage at Tieton, Bumping, 
Kachess, Kachelleus, and Cle Elum 
dams, making these populations more 
vulnerable to extinction over the long 
term..Despite strong spawning site 
fidelity, temporal differences in spawn 
timing and other self-isolating 
behavior, evidence of gene flow among 
the populations with no barrier to 
migration implies that there is the 
possibility to reconnect populations if 

Allowing genetic exchange between Bull 
Trout populations will increase population 
stability and diversity 

H       H H 1 Reconnect bull trout
populations where possible, 
where not possible, manage 
existing populations for high 
levels of abundance to 
improve/maintain genetic 
diversity 

Provide passage at storage dams 

Maintain internal connection 
between populations in storage 
reservoirs. 

Protect and improve habitat 
for bull trout. 

X  Artificially transfer
individuals to achieve 
or maintain levels of 
genetic diversity. 
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barriers are removed. 

Bull trout have reduced population 
viability due to competition and 
interbreeding with brook trout. 

Reduction of potential for competition and 
interbreeding will increase population 
viability 

H       H H 2 Reduce or eliminate brook
trout populations in the 
Subbasin. 

Selectively remove Brook Trout 
Discontinue stocking of brook 
Trout within the Subbasin 

   

Extirpation of Sockeye from the 
Yakima Subbasin has negatively 
impacted the productivity of the 
watershed and ecosystem as a whole.  
Specifically, sockeye reintroduction 
will benefit bull trout. 

The feasibility of sockeye 
reintroduction should receive study, 
sockeye should be reintroduced 
wherever it is determined that passage, 
habitat, and potential productivity of 
the environment are sufficient to 
support viable populations over the 
long term 

Reintroduction of Sockeye is possible and 
will positively impact the aquatic ecosystem 
and associated species. 

Habitat overlap/ presence of increased 
prey/restoration of passage at dams will 
benefit bull trout. 

H       H H 1 Develop theoretical construct
for reintroduction of sockeye 
including passage and 
selection and development of 
broodstock. 

Develop broodstock. 

 

Continue passage study 

Implement trail reintroductions. 

X   

Population levels of Lamprey have 
been dramatically reduced from pre-
1850 levels/. 

Poor passage for anadromous forms though 
the mainstem and in the Subbasin have 
severed life history pathways and reduced 
population abundance, productivity and 
spatial diversity. 

H       H M 1 Study specific habitat
relationships for lamprey. 

Implement habitat restoration 
actions under Subbasin Plan 
Improve passage 

Reconnect side channels 

Reduce/eliminate toxic loading 
to river. 

Limit predation by non native 
fish  

X   

3.4.2 Basinwide Watershed and Ecosystem Processes, Restoration Key Findings, Objectives and Strategies 
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E. Brannon quote:"…as poikilotherms, 
salmonids are completely dependent on 
temperature which affects metabolic 
rate, growth and other physiological 
characteristics of the species (Groot et. 
al. 1995). In retrospect, however, its 
role in life history and ultimately 
population structure has not been 
sufficiently regarded." 

Increases or decreases in yearly average 
temperature can be expected to impact life 
history stages of salmonids in negative or 
positive ways. (Steelhead and spring 
chinook) 

M       H H 1 1 Develop year round and
Subbasin wide temperature 
regime “benchmarks”, fund 
and implement strategies that 
move the temperature regime 
towards benchmark levels 

Improve riparian zone 
conditions 

Restore normative channel 
form and process  

Move tributary and mainstem 
flow regimes to flow 
benchmarks. 

 

X   

Changes to the natural flow regime 
have resulted in 7 different flow 
regimes on the mainstem Yakima and 
Naches Rivers.  Loss of these gradual 
changes has reduced the overall 
diversity of habitat and temperature 
spatial variability (the diversity of 
temperature regimes) at the subbasin 
scale. 

Use of the mainstem for conveyance of 
irrigation water supply and delivery has 
resulted in changes to flow patterns in the 
mainstem.  Gradual changes in the flow 
regime at natural knickpoints have been 
replaced by abrupt changes in the flow 
regime at diversion/delivery points.   

H       H H 1 1 Develop flow benchmarks,
fund and implement strategies 
that move the flow regime 
towards benchmark levels. 

Reduce net water use 

Develop out of basin sources for 
new water 

Manage the system differently in 
good/excellent water years 

Examine the possibility of 
“deconsolidation” of major 
diversion points. 

X   

Riparian communities, and black 
cottonwood in particular, have been 
negatively affected by changes in the 
yearly hydrograph due to the 
cumulative effects of management of 
the water resources of the basin for 
irrigation, domestic, and industrial uses. 

Black cottonwood is especially dependent 
on a normative hydrologic regime, each of 
the 5 different hydrographs in the mainstem, 
and in addition the hydrographs of 
numerous tributaries, prevent normal 
reproduction of Black Cottonwood, leading 
to stand senescence in most reaches, or 
changes in sex ratios and reproductive 
strategies. 

H      H H 1 1 Reestablish normal population
and community dynamics 
(abundance, age class 
distribution, reproductive rate, 
sex ratios, dominance) of 
riparian plant populations and 
communities, especially Black 
Cottonwood. 

 Reestablish a normal hydrograph 
by: 
Reduce net water use, develop 
out of basin sources for new 
water,  

Manage the system differently in 
good/excellent water years    
purchase/lease of water rights 
Establishment of a broodstock 
and restoration program for 
black cottonwood communities 
throughout the basin using 
native stocks and based on 
population inventories. 
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   Temp - the river is colder than pre 
settlement conditions above Wapato 
Dam/Union Gap, and warmer below.  
See also BW1 above. This has resulted 
in an especially steep environmental 
gradient for temperature at and below 
Parker, reducing habitat and 
temperature spatial variability at the 
Subbasin scale.  

Increases in summer flow have resulted in 
significant decreases in summer 
temperatures in the Upper Yakima 
downstream to Wapato Dam at Union Gap.  
Decreases in flow in the Lower river have 
resulted in increased duration of 
temperatures at or above lethal limits.    
Model results show that changes in 
temperature would have been much more 
distributed along the length of the river in 
pre-1850 times. 

H       H H 1 1 Replicate basin wide
temperature variability by 
Developing flow benchmarks, 
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Reduce net water use, develop 
out of basin sources for new 
water,  

Manage the system differently in 
good/excellent water years    
purchase/lease of water rights 

   

Confinement of the river channel 
upstream and downstream of the 
Yakima Canyon has greatly increased 
the amount of "canyon habitat" (fast 
water with little or no side channels) in 
the Upper Yakima from above 
Ellensburg to the City of Yakima.   
This change favors the resident ecotype 
of rainbow trout and negatively effects 
all other anadromous populations. 

Resident rainbow trout are able to exist in 
the mainstem upper Yakima Year round.   
This allows them to reach sexual maturity 
without going to sea or rearing in Lower 
productivity/Higher competition habitats in 
the tributaries. 

H       H H ESA 2 Increase anadromy in
Rainbow trout specifically, 
and increase environmental 
attributes that favor 
anadromous fish. 

Reestablish a normal hydrograph 
by: 
Reduce net water use, develop 
out of basin sources for new 
water. Manage the system 
differently in good/excellent 
water years. 

 Purchase/lease of water rights 

Remove confinement where 
possible 

   

Introduction of Sockeye and Coho will 
benefit Bull Trout populations and the 
ecosystem overall.  

. 

Bull Trout are apex predators in the aquatic 
environment, and would directly prey on 
eggs, alevins and juveniles in rivers and 
lakes.   Secondary productivity (increases in 
Cutthroat or macroinvertebrases) from 
carcasses would also benefit Bull Trout.   

Providing passage at the dams would also 
improve population connectivity and 
diversity. 

Carcasses of anadromous fish were critical 
components of the inland food web, 
supplying ocean-derived food and energy to 
the watershed, greatly increasing aquatic, 
riparian, and upland ecosystem productivity. 

M H M  ESA 1 Reintroduce Sockeye to two 
reservoir systems by 2015, 
establish self-sustaining 
populations by 2030. 

 

Study feasibility 

Implement initial studies using 
closely related Sockeye stocks. 

Explicitly manage Sockeye 
populations for escapement 
levels to benefit ecosystem. 

X Fertilization of 
streams and lakes 
with artificial 
carcasses. 

Planting of hatchery 
carcasses in 
upstream areas. 

Manage resident fish 
populations for 
escapement to 
maintain/increase 
prey base. 

X 
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Key Finding–Observed Effect or 
Phenomenon 
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Biological Objective 
(Reduce and/orEliminate 
Negative Causes and 
Improve and/or Maintain 
Positive Causes) 

Strategies to Reduce and/or 
Eliminate or to Improve 
and/or Maintain 
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The Coho reintroduction project should 
continue, coho should be reintroduced 
wherever it is determined that passage, 
habitat, and potential productivity of 
the environment are sufficient to 
support viable populations over the 
long term 

Coho not only represent an opportunity to 
increase harvest, but the locations at which 
they spawn and their contribution to pre-
1850 productivity of the Subbasin as whole 
was significant. 

Monitoring the success or failure of Coho 
reintroduction in the Yakima Subbasin will 
provide information that can be used for 
similar projects in other subbasins 

 

H      H H 1 1 Restore naturally reproducing
coho populations wherever 
possible in the subbasin while 
minimizing or eliminating 
undesirable effects on non-
target taxa 

 Use existing coho 
reintroduction program being 
implemented by YKFP 

X   

Loss or reduction in this inflow from 
the Columbia could have had a major 
affect on the summer low flow 
temperatures of the lower Yakima 
River. These springs still exist, but have 
been modified and isolated from the 
river, and should be considered as a 
focal point for restoration of the lower 
Yakima. 

Changes in the Columbia River hydrograph 
have had an effect on the temperature 
regime of the River below Wanawish dam 

M H L  2 3 Restore annual temperature 
regime  and temperature 
spatial diversity of the lower 
river 

Restore/reconnect historic side 
channels in lower river 

 

Create new side channels 
where hyporheic conditions 
allow. 

X   

Strong link between development, 
riparian zone loss (due to conversion to 
other uses or from changes in flow) and 
increases in temperature. Nearly all 
tributaries have elevated summer 
temperatures in their lower reaches 
where development pressure is greatest 

Development pressure and changes in land 
use will continue to negatively effect the 
lower reaches of many tributaries 

H       H H 1 1 Restore riparian zones in
developed and developing 
areas 

 

Develop site specific 
objectives for habitat and 
riparian conditions, fund and 
implement projects to move 
toward those objectives 

Riparian restoration 

Floodplain restoration 

Purchase of development 
rights/easements 

Work with local jurisdictions 
to develop objectives. 

X Restore existing 
degraded channels 
in developed areas 
to improve habitat 
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3.5 Key Findings by Assessment Unit 
3.5.1 Lower Yakima–Restoration Key Findings, Objectives and Strategies 

Key Finding – Observed effect or 
phenomenon 
 

Cause/Working Hypothesis 
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Biological Objective 
(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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? Strategy to 
mitigate effect 
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dd
re

ss
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? 

Summer/Early Fall Habitat availability 
Lower in comparison with pre-1850 
environment 

 

This reach may be especially 
problematic for reintroduction of 
sockeye into the Yakima Subbasin 

 

Water temperatures in the Yakima 
River have increased significantly, so 
that returning fall-run adults must delay 
river entry, and juveniles must emigrate 
from the river sooner than occurred 
historically 

Temperatures near and above lethal limits 
for salmonids for much longer duration than 
during pre-1850 times due to reduction in 
summer Low flow. 

H H H  1 1 Develop temperature
benchmarks, fund and 
implement projects that move 
the hydrograph toward the 
benchmark 

  Increase flow to depth 
thresholds/benchmarks  

Reconnect Side Channels 

Improve riparian Zone 

  

Loss of Habitat Diversity/Temperature 
Diversity by loss of off-channel habitat 

 

10-35 percent of the juveniles from a 
given brood year migrate below Prosser 
Dam during the winter (Fast et al 
1991), and begin their smolt 
outmigration from the lower river the 
following spring. 

Obstructions associated with infrastructure 
have blocked habitat 

 

Conversion to Drain/Irrigation ditch has 
eliminated habitat 

 

Lowering/Alteration of GW table has 
eliminated habitat 

 

M      H H 1 1 Reconnect 100% of floodplain
side channels in this 
Assessment Unit 

 

 

Restore physical and access 
characteristics of all ditches 
which were side channels 

 

 

Relocate infrastructure where 
possible to allow natural 
processes to operate.  

 

Compare to 1860s GLO maps, 
restore physical and riparian 
characteristics 

 

 

 Reconnect side 
channels by removal 
of obstructions. 

 

Construct artificial 
channels where 
current conditions 
allow 

 

Lack of Habitat diversity (pools with 
cover)/Lack of Large Woody Debris 

Lack of LWD Recruitment Due to 
interception/delay by diversion Dams 

 

Lack of LWD Recruitment Due to Change 
in upstream riparian Zone 

 

 

H   H H  2 2 Improve downstream LWD 
passage at diversion dams 
(pass during the flood) 

 

Restore viable P. pine 
populations to upstream 
riparian Zones over the next 
20 years 

Reconfigure/redesign Diversion 
Dams, Install racks/collection 
system with excavators. 

 

Develop broodstock and 
reintroduction program 

 Artificially 
introduce LWD 
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Key Finding – Observed effect or 
phenomenon 
 

Cause/Working Hypothesis 
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Biological Objective 
(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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? Strategy to 
mitigate effect 
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? 

 

 

Massive In-channel Aquatic vegetation 
growth alters habitat, water quality, and 
ecosystem characteristics 

Recent reductions in sediment load 
(increase in light), and ongoing nutrient 
inputs 

 

 

H       H H 2 1 Study problem to reduce
limiting nutrients and 
characterize ecology of 
invasive aquatic vegetation. 

Reduce spill, increase water 
efficiency to reduce field run off 

Increase nutrient source 
control and management  

  Introduction of pests. 

High Toxic Pollutant levels in 
sediments 

Historic applications of DDT, routed to 
river bonded to sediments 

H      H H 2 2 Reduce fine sediment loading
from Ag Zones 

 Continue to implement TMDL 
for Toxics and sediment 

X   

Fine Sediment load is increased, related 
to toxics above 

 

Sediment loading throughout the lower 
Yakima produces a “quantity of fines in 
mainstem spawning areas [that] is 
sufficient in many areas to fully embed 
the substrate and is clearly sufficient to 
limit carrying capacity and 
productivity”(YSS 2001). 

 

Construction of drains in fine sediments, 
field runoff (mostly solved at this point), 
early season spill to drains generates 
increased fine sediments. 

  

M H H  3 2 Reduce fine sediment loading 
from artificial drain network 

Continue to implement TMDL 
for Toxics and sediment 

 

Armor channels, install sediment 
traps/grade control, manage spill 
(especially in spring)  

Implement on-farm irrigation 
and soil erosion BMPs to 
reduce input to the drain 
network 

 

X   

Reduction of sediment loading from 
from agricultural returns has been a 
major success story of water quality 
improvement in the State of 
Washington as a result of 
implementation of the TMDL and 
cooperation between DOE, local 
agricultural organizations, the irrigation 
districts, NRCS, and the conservation 
districts.   

Concerted, cooperative efforts to improve 
water quality can be successful 

H       H H 1 1 Support/cooperate with
Ecology, Conservation 
Districts and Irrigation 
Districts in improving water 
quality. 

Continue TMDL 
implementation 

 

Increase technical assistance 
support and monitoring of 
water quality 

X   

LOW FLOW reduces/eliminates habitat 
availability/quality/diversity including 
the ability of riparian communities to 
reproduce. 

Alteration of hydrograph for irrigation 
(cumulative effect in this reach) 

H       H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years 

Purchase/lease of water rights 

   

 Chapter 4-42 



 

Key Finding – Observed effect or 
phenomenon 
 

Cause/Working Hypothesis 
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Biological Objective 
(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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Irrigation season daily or weekly flow 
fluctuations greater and more frequent 
than under presettlement conditions, 
potentially stranding juvenile 
salmonids, impacting 
macroinvertebrate life histories, and 
negatively effecting native plant species  

Interaction of Prosser diversion/power 
generation, irrigation spill, returns from 
drains, etc. 

M       H H 3 2 Reduce flow fluctuations to
mimic more natural flow 
conditions 

Model tradeoffs                   
Reduce operational spill            
Improve irrigation efficiency 

X   

Ave annual flow at Kiona (has been 
reduced by an average of (a minimum) 
1.65 maf (of an ave. of 3.4 maf) (IOP, 
2002), reducing overall habitat 
availability/capacity year round.  This 
reach has the second largest reduction 
in total annual flow of the mainstem 
reaches, 

Net losses due to consumption 
(evapotranspiration, agriculture, rural/urban 
uses), deep groundwater, and export of KID 
water to downstream areas. 

H       H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Change flow management 
during wet years to more closely 
mimic pre-1850 hydrograph.  
Pump exchange for KID water 
out of Columbia R.  Maximize 
natural retention of flow in basin 
by restore hydrologic/hyporheic 
connectivity upstream. 

 Artificial Off channel
spawning area 

  

Sustained Low flows limit spatial and 
temporal habitat diversity 

The sustained flow conditions that result 
from flip flop and modification of the 
hydrograph for irrigation limits habitat 
diversity - sustained areas of low velocity 
warm water in other areas - and do not 
allow a normal progression/variability of 
the habitat types throughout the year 

H          H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark. 

 

 

Reduce net water use 

Develop out of basin sources for 
new water Manage the system 
differently in good/excellent 
water years     

purchase/lease of water rights 

 

Predation Risk to salmonids from 
native fish (northern pike minnow) is 
high 

 

Predation risk to salmonids from non- 
native fish (Smallmouth bass) is high 

 

Predation risk to salmonids from bird 
populations is High 

 

  

Loss of abundance of native salmonids has 
resulted in a greater proportional impact 
from native predation.  

 

Increased habitat for native predators in Col. 
Mainstem leads to increased pops in Lower 
tribs.   

 

Low flows, lack of cover, reduced suitable 
habitat area increase efficiency of predators 

 

 

H H  H   3 2 Increase abundance of 
salmonid populations to 
reduce proportion of predation 
due to native sp 

 

Reduce Habitat suitability, 
specifically reduce 
temperatures in early summer 

 

Reduce population levels in 
Mainstem Col 

 

Reduce populations of 
smallmouth bass in Lower 
Yakima River 

Implement Subbasin planning 
and other habitat and 
population restoration 
programs  

Restore flow, cover, and off 
channel habitats  

 

Further control and actions on 
predator populations in 
Columbia mainstem reservoirs 

 

Continue or expand bag limits 
on smallmouth in Lower 
Yakima, reverse management 
for smallmouth in mainstem 
reservoirs. 

X   
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Key Finding – Observed effect or 
phenomenon 
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(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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mitigate effect 
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Predation Risk to salmonids is high at 
Prosser Diversion Dam 

Configuration of the bypass outfall causes 
fish to be ejected into a pool with no cover. 

H         H H 3 2 Eliminate elevated predation Redesign outfall or alter pool 
structure. 

Environmental conditions in the reach 
have changed since the early 1930s; 
this has resulted in Out migration for 
juvenile fall Chinook being shifted to 
earlier in the year, resulting in 
decreased production of fall Chinook. 

With the change in hydrographs of both the 
Columbia and Yakima Rivers that occurred 
in the 1930s, temperature and flow 
conditions have reduced the amount of time 
of suitable habitat conditions for rearing.  

H H H  2 2 Increase the suitable habitat 
conditions for rearing through 
the end of July. 

Increase flows, 

 Increase habitat diversity, 
especially off channel habitats 

   

 

 

3.5.2 Mid Yakima Floodplain – Restoration Key Findings, Objectives and Strategies  

Key Finding – Observed effect or 
phenomenon 
 

Cause/Working Hypothesis 
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Biological Objective 
(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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mitigate effect 
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Summer/Early Fall Habitat availability 
low or eliminated due to low flows and 
high temperatures (Wapato Reach) 

Water temperatures in the (Wapato 
reach of the) Yakima River within this 
Assessment Unit have increased 
significantly, such that returning fall-
run adults must delay river entry, and 
juveniles must emigrate from the river 
sooner than occurred historically. 

Temperatures near and above lethal limits 
for salmonids in mainstem (Wapato Reach 
and below) 

H    H H  1 1 Develop temperature
benchmarks, fund and 
implement projects that move 
the hydrograph toward the 
benchmark 

Increase flow to depth threshold 

Reconnect Side Channels 

Improve riparian Zone 

X   
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Key Finding – Observed effect or 
phenomenon 
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(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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Loss of Habitat Diversity/Temperature 
Diversity by loss of off-channel habitat 

 

Obstructions associated with infrastructure 
have blocked habitat 

 

Side Channels have been Converted to 
Drain/Irrigation ditch 

 

Lowering/Alteration of GW table by drains 
has eliminated side channels 

 

Loss of riverine connection with water table 
due to sediment aggradation in Union Gap 
reach 

M      H H 1 1 Reconnect 100% of floodplain
side channels in this 
Assessment Unit 

 

Restore physical and access 
characteristics of all ditches 
which were side channels 

Restore GW Table elevation 
by partial filling of drains. 

Relocate infrastructure where 
possible to allow natural 
processes to operate.  

Compare to 1860s GLO maps, 
restore physical and riparian 
characteristics 

Install berm or flow constrictors 
in drains 
Raise drains to floodplain level 
when they get near the river 

x Reconnect side 
channels by removal 
of obstructions. 

Construct artificial 
channels where 
current conditions 
allow. 

Winter diversions to 
increase GW storage 

wetlands to allow 
GW recharge during 
good flow years 

 

Lack of Habitat diversity (pools with 
cover)/Lack of Large Woody Debris 

Lack of LWD Recruitment Due to 
interception/delay by diversion Dams 

 

Lack of LWD Recruitment Due to 1) 
Change 2) Loss of riparian zone in this 
Assessment Unit and upstream 

H  H  H  2 1 Improve downstream LWD 
passage at diversion dams 
(pass during the flood) 

1) Restore viable P. pine 
populations to upstream 
riparian Zones over the next 
20 years, restore sex ratio and 
density of Cottonwood over 
next 20 years 2) Restore 
riparian Zone to at least 40% 
of its pre-1850 extent in Union 
Gap and Selah Reaches 

 

Reconfigure/redesign Diversion 
Dams, Install racks/collection 
system with excavators. 

1) Develop broodstock and 
reintroduction program for 
these species, 2) Purchase of 
floodplain 
properties/easements in these 
areas, especially in concert 
with floodplain 
restoration/infrastructure 
reconfiguration. 

 Artificially 
introduce LWD 

 

High Toxic Pollutant levels in 
sediments 

Historic applications of DDT, routed to 
river bonded to sediments 

H  H M  2 1 Reduce fine sediment loading 
from Ag Zones 

Continue to implement TMDL 
for Toxics and sediment 

   

Fine Sediment load is increased 
(Moxee Creek, Toppenish Drains, 
Marion Drain/ Mud Lake/Harrah 
drain), there have been recent large 
reductions in sediment load. 

1) Construction of artificial drainage 
network (drains) in fine sediments 
which easily erode, 

2)  Field runoff (mostly solved at this 
point)  

3)  River/Creek Channel incision and 
bank erosion 

H H M  2 1 Reduce fine sediment loading 
from artificial drain network 

 

Reduce or reverse processes 
leading to incision 

Armor channels, install sediment 
traps/grade control, manage spill 
(especially in spring) 

 

Implement on-farm irrigation 
and soil erosion BMPs to reduce 
input to the drain network  
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Key Finding – Observed effect or 
phenomenon 
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Low Flow reduces/eliminates habitat 
availability/quality/diversity, including 
impacts to riparian plant community 
maintenance and establishment. 

Alteration of hydrograph for irrigation 
(cumulative effect in this reach) 

H   H H  2 2 Manage flows to allow for 
Cottonwood establishment 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 

X Concentrate habitat 
enhancement/restor
ation in Union Gap 
Reach (under 
existing hydrologic 
regime) where flow 
is not limiting 
habitat availability 

X 

Irrigation season daily or weekly flow 
fluctuations greater and more frequent 
than under pre-1850 conditions, 
resulting in stranding, increased water 
temperatures, invasive plants 

Difficulty in coordination of multiple users, 
and in managing the diversions to reduce 
fluctuations generated elsewhere, and at at 
Wapato Dam and Sunnyside Dam, make 
reductions in fluctuations extremely 
difficult.  (IOP Graph at Parker) 

H  H H   2 2 Reduce flow fluctuations to 
mimic more natural flow 
conditions 

Model tradeoffs                   
Reduce operational spill            
Improve irrigation efficiency to 
lessen need for adjustments to 
diversion rates. 

   

False attraction flow Operational spill 
(to "creeks) and field runoff (to drains) 
attract salmonids to L quality or lethal 
habitat conditions (non viable 
populations, population sinks) or 
impede migration, or expose migrants 
to lethal or near-lethal conditions 

Diversion points for these irrigation systems 
are well upstream, fish are homing on this 
upstream water 

H        H H 2 2 Reduce or eliminate
operational spill to tribs during 
migration periods 

Reregulation reservoirs                  
On-farm efficiency increases  

Construct permanent
or seasonal 
obstructions to 
migration (only 
partial mitigation) 

  

The shape of the annual hydrograph has 
been severely modified.  Upstream of 
Union Gap, the hydrograph has been 
"flattened" and the low flow period 
moved toward later in the year (Oct.), 
downstream the spring peak has been 
eliminated (on average) and the Low 
flow period greatly lengthened.  These 
changes greatly affect riparian and 
aquatic ecosystem function, 
productivity and stability. 

Cumulative effect of irrigation management 
in the basin 

M H H  3 1 Move characteristics of annual 
hydrograph, especially the 
shape (rates of change) of the 
spring peak and decline,  

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 

   

 Chapter 4-46 



 

Key Finding – Observed effect or 
phenomenon 
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Ave annual flow has been reduced by 
1.2 maf (of an ave of 3.1 maf) from 
Parker to approximately Toppenish 
Creek/Marion Drain.  This is the 
greatest reduction of overall quantity of 
flow in any of the mainstem reaches, 
and occurs in the reach with the most 
physically intact floodplain/riparian 
zone. 

Cumulative effect of irrigation management 
in the basin, specifically in the Wapato 
reaches the presence of the major diversions 
of the Wapato Dam and Sunnyside Dam in 
the upstream end of this reach.  This is the 
reason for this location at Parker being the 
"control point" for minimum instream flow 
in the mainstem. 

H       H H 1 1 Decrease the duration and
magnitude of the low flow 
period.   

Due to the extremely Low flows 
in this reach, it appears that 
conservation targeted to the 
Wapato Irrigation Project and 
the Roza and Sunnyside 
Irrigation districts would have 
major benefits to this reach.  

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights  

  Deconsolidation of
the irrigation 
diversions – example 
is the Satus area of 
the WIP.  The 
existing Wapato or 
Sunnyside Dams 
would be replaced by 
2 or more structures.  
This would allow 
significant flows to 
pass through the 
Wapato reach until 
they were diverted 
below, essentially 
eliminating this reach 
as having the Lest 
flows in the 
mainstem. 

 

Historic accounts and stumps in the 
floodplain indicate that riparian zone 
Ponderosa pine were found as low in 
the basin as Prosser.   Current 
distribution of natural origin pine ends 
near the confluence of the Naches and 
Yakima Rivers (a reduction in range of 
over distance of over 50 miles) 

Anthropogenic removal of P. pine for 
building material and firewood. 

M      H H 3 2 Restore natural distribution of
Ponderosa pine over the next 
20 years 

 Develop broodstock and 
reintroduction program for 
these species 

   

Sediment transport processes (available 
energy and supply), riparian zone 
function, and floodplain extent in the 
upper portion of this Assessment Unit 
reach has been severely altered 

Selah Reach, mining of gravel has resulted 
in floodplain loss and loss of sediment 
supply 

 

Constriction and armoring of the channel 
have altered channel form and process 

 

Floodplain loss and constriction upstream 
increases sediment deposition downstream 

Diversion dams act to change the gradient 
of the River, causing sediments to be 
deposited upstream, and starvation of 

H       H H 3 2 Recover natural width/depth
ratios in this reach.  Restore 
floodplain and channel with 
additional emphasis on 
restoration of sediment supply 
to downstream reaches. 

 

Where possible, set back 
levees to increase natural 
channel form and process, 
with special emphasis on 
removal of constrictions. 

 

Reduce fine sediment loading 

Large-scale channel and 
floodplain reconstruction 
project. 

 

Multi-jurisdictional floodplain 
restoration and flood hazard 
reduction projects that 
recognize the interconnection 
of infrastructure to habitat 
function at the multiple reach 
scale. 

 

Rebuild/refit diversion dams 
with floodgates sized to allow 

X   
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downstream reaches. 

 

 

 

and accumulation through 
levee setbacks.  Increase 
floodplain acreage by 30% in 
the Selah Gap and Union Gap 
Reaches.   

 

Provide for increased bedload 
movement through Wapato 
Dam at and below 12000 cfs 

bedload movement during 
dominant discharge events, leave 
gates open during non-irrigation 
season. 

 

Predation Risk to salmonids from 
native fish (northern pike minnow) is 
high 

 

Predation risk to salmonids from non- 
native fish (Smallmouth bass) is high 

 

Predation risk to salmonids from bird 
populations is High 

 

  

Loss of abundance of native salmonids has 
resulted in a greater proportional impact 
from native predation.  

 

Increased habitat for native predators in Col. 
Mainstem leads to increased pops in Lower 
tribs.   

 

Low flows, lack of cover, reduced suitable 
habitat area increase efficiency of predators 

 

 

H H  H   3 2 Increase abundance of 
salmonid populations to 
reduce proportion of predation 
due to native sp 

 

Reduce Habitat suitability, 
specifically reduce 
temperatures in early summer 

 

Reduce population levels in 
Mainstem Col 

 

Reduce populations of 
smallmouth bass in Lower 
Yakima River 

 

Implement Subbasin planning 
and other habitat and population 
restoration programs  

Restore flow, cover, and off 
channel habitats  

 

Further control and actions on 
predator populations in 
mainstem Columbia reservoirs 

 

Continue or expand bag limits 
on smallmouth in Lower 
Yakima, reverse management 
for smallmouth in mainstem 
reservoirs. 

X   

Environmental conditions in the reach 
have changed since the early 1930s; 
this has resulted in Out migration for 
juvenile fall Chinook being shifted to 
earlier in the year or the latter part of 
the run being truncated, resulting in 
decreased production of fall Chinook. 

With the change in hydrographs of both the 
Columbia and Yakima Rivers that occurred 
in the 1930s, temperature and flow 
conditions have reduced the amount of time 
of suitable habitat conditions for rearing.  

H H H  2 2 Increase the suitable habitat 
conditions for rearing through 
the end of July. 

Increase flows,  

Increase habitat diversity 
through reconnection of side 
channel 

Install LWD  

x   

Massive In-channel Aquatic vegetation 
growth alters habitat, water quality, and 
ecosystem characteristics 

Recent reductions in sediment load 
(increase in light), and ongoing nutrient 
inputs 

H         H H 2 1 Study problem to reduce
limiting nutrients and 
characterize ecology of 
invasive aquatic vegetation. 

Reduce spill, increase water 
efficiency to reduce field run off 

Introduction of pests. 
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Marion Drain has severed the 
hydrologic connection between the 
Yakima River and Toppenish Creek, 
which is much deeper than the creek 
channel for much of its length (Yakima 
Nation in prep). 

The Yakima River and Toppenish Creek 
shared a common floodplain and hyporheic 
zone, reducing springbroooks and flow in 
Toppenish Creek 

H       H H 1 1 Recover groundwater
connection between the 
Yakima and Toppenish Creek 
and restore or create 
sidechannels and 
springbrooks. 

Reduce efficiency of Marion 
Drain 

 

Raise groundwater table 

 

Purchase of property and 
water rights on adjacent 
properties 

 Seasonally reconnect
or gate Marion Drain. 

  

Riparian vegetation in the reach of 
Toppenish Creek between the Unit II 
Pump Canal and State Route 22 has 
been heavily modified by grazing and 
irrigated agriculture (Toppenish Plan, 
Yakama Nation in prep). 

Restoration of the riparian zone in this area 
will increase habitat availability and 
function. 

H       H H 1 2 Restore riparian zone to at
least 50 feet in width. 

Purchase of easement 

Work with landowners 

   

Temperatures in Marion Drain are 
about 6oC cooler in the summer and 
5oC warmer in the winter than 
temperatures in the mainstem. This 
thermal moderation is attributable to 
the large proportion of groundwater in 
the drain. If the lower end of Marion 
drain could be made more accessable 
and have higher habitat quality, or 
these cool waters routed to Toppenish 
Creek, summer, fall and winter rearing 
habitat could be dramatically increased 
in this already valuable reach. 

Good rearing habitat is severely limited in 
this reach, even seasonal access to these 
habitats would increase productivity for side 
channel dependent species such as spring 
Chinook. 

H H M  1 2 Increase the areal and seasonal 
extent of this limiting habitat 
wherever possible in this 
reach. 

Reconfiguration of the lower end 
of Marion Drain. 
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ur
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Sustained high flows in the Upper 
Yakima downstream to Union Gap, and 
Sustained low flows in lower Naches 
and from Union Gap downstream, limit 
spatial and temporal habitat diversity 

The sustained flow conditions that result 
from flip flop and modification of the 
hydrograph for irrigation limits habitat 
diversity - sustained areas of H velocity 
cold water in the upper river, and sustained 
areas of L velocity warm water in other 
areas - and do not allow a normal 
progression/variability of the habitat types 
throughout the year 

H       H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark  

 

Reduce net water use 

Develop out of basin sources for 
new water  

Manage the system differently in 
good/excellent water years     

purchase/lease of water rights 

X   

Temperatures in the Yakima River in 
the Selah reach and the Selah Gap to 
Union Gap reach are moderate year-
round. ….Gap-to-Gap reach is the 
lowermost portion of the mainstem 
Yakima thermally suitable for year-
round rearing of salmonids.  

This area is within the lower river area used 
by spring Chinook and other salmonids for 
rearing and presents the best opportunity to 
maximize this limiting habitat 

H H H  1 1 Maximize habitat use and side 
channel forming processes in 
this reach to improve habitat at 
a basin scale. 

Continue YRBWEP 
floodplain/sidechannel  
restoration project 

 

Reconnect side channels and 
lower tribs where possible. 

 

Setback levees and improve 
total area of active floodplain 

 

Improve and restore plant 
communities  

X   

There is a previously unrecognized area 
of near normative temperatures 
downstream of Parker/Sunnyside Dam. 
This area should be a focus of habitat 
restoration under the existing flow 
conditions in the basin. Vaccaro 
temperature model and recent 
thermographs indicate that 
temperatures below Parker are suitable 
for rearing fish, a currently limited 
habitat in this AU and in the Basin 
overall. 

Cold water from above Union Gap is spilled 
into this reach; this water gradually warms 
to and above normative temperatures as it 
moves downstream in this reach. 

L         H H 2 2 Implement off channel rearing
project in this area, determine 
if response to increased habitat 
is favorable. 

 Increased temperature 
monitoring in this reach to 
determine suitable locations for 
habitat improvement. 
Construction of off channel 
habitat. 

 

 Chapter 4-50 



 

3.5.3 Low Elevation Tributaries–Restoration Key Findings, Objectives and Strategies 

Key Finding – Observed effect or 
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SF Cowiche Creek is suitable habitat 
and should be the focus of a 
reintroduction effort for establishment 
of a steelhead population. 

Steelhead have been eliminated by 
numerous passage obstacles on the 
mainstem Cowiche.  Habitat above these 
obstructions is similar to habitat that 
supports healthy populations in Satus and 
Toppenish Creeks. 

M   H H  ESA 3 Begin phased reintroduction
program into Cowiche creek 
that includes obstruction 
abatement and population 
reintroduction elements. 

Phased removal of 
obstructions at Snow 
Mountain Ranch, Alaska Steep 
pass fish way and other 
diversions. 
Reintroduction program for 
steelhead (ESA permitting) 

X   

Summer/Early Fall Habitat availability 
L or eliminated, (some areas of this AU 
had naturally L availability) 

Temperatures near and above lethal limits 
for salmonids 

H      H H 1 1 Develop temperature
benchmarks, fund and 
implement projects that move 
the hydrograph toward the 
benchmark 

Increase flow to depth threshold 
Water Rights Transfers, 
Purchases, Trusts 

X   

Loss of Habitat Diversity/Temperature 
Diversity by loss of off-channel habitat 

 

Obstructions associated with infrastructure 
have blocked habitat 

 

Conversion to Drain/Irrigation ditch 

 

Lowering/Alteration of GW table by drains 

 

 

M      H H 2 1 Reconnect 100% of floodplain
side channels in this 
Assessment Unit 

 

 

Restore physical and access 
characteristics of all ditches 
which were side channels 

 

Restore groundwater to pre-
1850 levels where possible 

Relocate infrastructure where 
possible to allow natural 
processes to operate 

 

Compare to 1860s GLO maps, 
restore physical and riparian 
characteristics.  

 

Work with NRCS, Drainage 
Improvement Districts, Ag 
interests on management of 
drains to increase habitat 
availability, especially for 
federal funded reserve/wetland 
enhancement programs 

X Reconnect side 
channels by removal 
of obstructions. 

 

Lack of Habitat diversity (pools with 
cover)/Lack of Large Woody Debris 

Lack of LWD Recruitment Due to 
interception/delay by diversion Dams 

 

Lack of LWD Recruitment Due conversion 
of riparian zone to other uses/development 

 

Lack of LWD Recruitment Due to 
interception by bridges and culverts 

H   H H  2 2 Improve downstream LWD 
passage at diversion dams 
(pass during the flood) 

 

Restore riparian zones to the 
extent possible. 

 

Improve downstream LWD 

Reconfigure/redesign Diversion 
Dams, Install racks/collection 
system with excavators. 

 

Develop Nursery stock and 
riparian restoration program, 
especially in agricultural, rural 
and urban lands. 
Relocate roads located within 
the riparian zone in the 

X Artificially 
introduce LWD 

 

Manage LWD debris 
accumulation. 
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passage at bridges and culverts forested areas. 

 

Reconfigure/redesign Bridges 
and culverts to pass LWD 

Low flows reduce habitat area and 
suitability, in some cases resulting in 
blockages to migration. 

Diversions for irrigation have Lowered 
flows. 

H H H  2 1 Set targets or Increase Low 
flow to less than one standard 
deviation from pre-1850 
conditions below irrigation 
diversions  (need better model 
to determine pre-1850 
conditions)  

Reduce net water use, develop 
out of basin (i.e. interbasin 
transfer) sources for new 
water, Manage the system 
differently in good/excellent 
water years    

purchase/lease of water rights 

X   

Forestry activities have increased fine 
and coarse sediment load, and peak 
flows in Satus, Toppenish and Ahtanum 
Creeks   

H road densities, poor reforestation success, 
and harvest on unstable slopes have 
contributed to increased sediment load and 
channel instability 

H          H M 3 2 Improve road management
actions, all private landowners 
to have completed RMAP in 5 
years, close Revegetation X 
miles of forest road over the 
next 15 years, improve road 
maintenance on remaining 
road system.   

Provide tech assistance and 
coordination of efforts to private 
landowners in development of 
RMAPs.  Work with public 
landowners on coordinated 
inventory and actions to reduce 
sediment loading. 

In areas where habitat conditions could 
be conducive to salmon productivity, 
flow fluctuation reduces 
productivity/increases mortality 

Spill, irrigation returns cause flow 
fluctuations 

H H M  3 2 Eliminate returns to these 
areas 

Reregulation reservoirs                  
On-farm efficiency increases  

   

Access Diversion Dams Block passage 

 

Seasonal push up dams block passage 
during irrigation season until they are 
removed. 

Permanent diversion dams without 
passage facilities. 

Diversion dams are not passable or provide 
only limited passage.   Most diversion dams 
in this AU are located on broad alluvial 
fans, making control of grade and sediment 
flow difficult.   Over time, most diversions 
accumulate sediments upstream, and 
degrade/create impassable fallows 
downstream. 

H H H  2 1 Improve passage and design of 
irrigation diversions to allow 
fish and sediments to pass 
through diversion points. 

 

. 

Work Cooperatively with BPA 
/consultant engineers to 
design/locate irrigation 
diversions that will function over 
long time periods. 
Replace/rebuild existing 
diversion dams based on 
prioritization from 
WDFW/YTAHP 

 

Relocate or consolidate existing 
structures 

X  Short-term passage
fixes at existing 
dams. 
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Productivity has been lost due to loss of 
access to habitat 

Culverts block access to habitat H   H H  3 3 Repair/replace blocking 
culverts 

Replace culverts in Ahtanum, 
Cowiche. 

   

Inadequate screening diverts and kills 
fish 

Numerous smaller diversions remain 
unscreened and impinge and kill fish.  Some 
larger diversion screens do not meet current 
standards.   

H H H  3 3 Bring all diversions into 
compliance over the next 10 
years, especially those in 
Lower tribs with good rearing 
access. 

Move diversion off channel 
Provide screens 
Consolidate diversions  

   

Riparian Function has been reduced in 
the AU. 

Due to change in annual hydrograph due to 
irrigation diversions and conveyance. 

 

Loss of riparian zone in this Assessment 
Unit and upstream due to conversion to 
other uses, development, and constrictions. 

H   H H  3 2 Develop tributary flow 
benchmarks, fund and 
implement projects that move 
the hydrograph toward the 
benchmark. 

 

Restore riparian Zone to at 
least 80% of its pre-1850 
extent. 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 

 

Purchase of floodplain 
properties/easements in these 
areas, especially in concert 
with floodplain 
restoration/infrastructure 
reconfiguration. 

X Planting of riparian 
vegetation, artificially 
introduce LWD 

 

Low flow reduces/eliminates habitat 
availability/quality/diversity 

Alteration of hydrograph for irrigation  H H H  1 1 Develop flow benchmarks, 
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Reduce net water use, 

 develop out of basin sources for 
new water,  

Manage the system differently in 
good/excellent water years, 
provide off channel water 
storage  

X   
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Increases in peak flows have increased 
bed erosion and instability 

High road densities, lack of revegetation, 
and harvest on unstable slopes have 
contributed to increased peak flows, 
sediment load and channel instability 

M       H M 3 2 Improve road management
actions, all private landowners 
to have completed RMAP in 5 
years, close revegetate X miles 
of forest road over the next 15 
years, improve road 
maintenance on remaining 
road system. Reduce 
clearcut/unvegetated areas, 
especially on south facing rain 
on snow zone.  

Provide tech assistance and 
coordination of efforts to 
private landowners in 
development of RMAPs.  
Work with public landowners 
on coordinated inventory and 
actions to reduce sediment 
loading. 

Revegetation replanting of 
clearcuts and roads 
shift harvest to more partial 
retention of hydrologically 
mature stands. 

   

Current effects of the Hwy 97 on Satus 
Creek are most noticeable between 
Wilson-Charley Creek and the County 
Line bridge, where the stream has been 
deprived of a substantial part of its 
floodplain. This stream reach has the 
potential to provide high quality 
spawning and rearing habitat, but the 
constricting influence of the highway 
maintains the creek in a degraded 
condition 

Road location damages channel form and 
process, reduces floodplain, interrupts LWD 
transport. 

H          H H 1 2 Improve road configuration
during reconstruction activities 
for bridges or alignment. 

Widen or extend bridges 

Relocate road to upland areas. 

Wenas Dam has eliminated habitat 
access to upper Wenas Creek, and 
dewatered Lower Wenas Creek 

Dam constructed without passage H H H  2 2 Study passage feasibility. Trap and haul 

 

   

3.5.4 Mid Elevation Yakima – Key Findings, Objectives and Strategies 
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High summer temps prevent/alter 
summer use in Lower end of many 
tributaries.    

Temperatures are near lethal range (in a few 
specific lower tribs) for an extended period 
during the year 

H       H M 1 1 Develop temperature
benchmarks, fund and 
implement projects that move 
the hydrograph toward the 
benchmark 

Increase flow to temperature 
thresholds 
Improve riparian/shade 
conditions 

   

Loss of side channels and springs has 
reduced habitat diversity and 
temperature spatial diversity. 

Obstructions associated with infrastructure 
have blocked habitat 

Conversion to Drain/Irrigation ditch has 
eliminated side channels 

Gold mining and dredging (Swauk Cr.)has 
eliminated side channel 

M        H H 2 1 Reconnect 100% of floodplain
side channels in this 
Assessment Unit 

 Relocate infrastructure where 
possible to allow natural 
processes to operate.  

Restore physical and access 
characteristics of all ditches 
which were side channels 

Reconfiguration of channel 
and floodplain in mined areas 
to natural width/depth ratio 
and floodplain connection 

Compare to 1860s GLO maps, 
restore access, physical and 
riparian characteristics 

Use heavy equipment to reshape 
mine spoils. 

Reconnect side
channels by removal 
of obstructions. 

Construct artificial 
channels where 
current conditions 
allow. 

 

High levels of toxics from gold mining 
and processing in Swauk Creek effects 
productivity of habitat 

Mining processing with arsenic and 
mercury. 

H H L    Assess means of 
removal/immobilization 

Sampling of site and modeling 
of toxic mobility. 

   

Lack of Habitat diversity /Lack of 
Large Woody Debris limits 
productivity in this Assessment Unit. 

Lack of LWD Recruitment Due to 
interception/delay by diversion 
Dams 

 

Lack of LWD Recruitment Due to 
loss/reduction of riparian zone in this 
Assessment Unit 

H   H M  2 3 Improve downstream LWD 
passage at diversion dams 
(pass during the flood) 

 

Restore riparian Zone to at 
least 40% of its pre-1850 
extent in Mainstem Upper 
Yakima Reaches 

Reconfigure/redesign Diversion 
Dams, Install racks/collection 
system with excavators. 

 

1) Develop broodstock and 
reintroduction program for 
Cottonwood, 2) Purchase of 
floodplain 
properties/easements in these 
areas, especially in concert 
with floodplain 
restoration/infrastructure 
reconfiguration. 

 Artificially 
introduce LWD 

 

Turbidity is High within the Wilson 
System, effecting habitat suitability and 
productivity. 

Conversion/Use for irrigation 
conveyance/rechannelization of portions of 
the Wilson system result in increased levels 
of turbidity, especially during high water 
use times of year. 

M          H M 3 2 Manage/convert the Wilson
system to have more attributes 
similar to the natural system - 
riparian zone/bank stability, 
gravel bed and banks, 

Convert irrigation system to 
pipes or separate conveyance 
Replant riparian zones 
Improve sediment transport 
through the system. 
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Forestry activities in the upper watershed 
contribute fine sediment during floods and 
spring runoff. 

Stormwater runoff from greater Ellensburg  
and Kittitas area (other contaminants as 
well) 

 

hydrology. 

Reduce clearcut/unvegetated 
areas, especially on south 
facing rain on snow zone.  

Minimize the effects of 
stormwater runoff on water 
quality and quantity in Wilson 
system 

Revegetation replanting of 
clearcuts and roads 
shift harvest to more partial 
retention of hydrologically 
mature stands 

Sediment Load is High in Lumuma Roads and their location adjacent to Lmuma 
Creek in the Yakima training center 
increase sediment loading to the Creek; to 
some degree this drainage would have H 
sediment loading under natural conditions. 

H   H L  2 3 Improve road maintenance on 
YTC.   

Close relocate key roads 
Improve drainage structures and 
inslope/outslope roads to reduce 
energy and sediment routing. 

   

Low Flow reduces/eliminates habitat 
availability/quality/diversity in the 
lower reaches of many tributaries not 
associated with Yakima Project 

Alteration of hydrograph for irrigation  H H H  1 1 Develop flow benchmarks, 
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Reduce nonconsumptive water 
use, Reduce net water use 
(water conservation or 
purchase), develop out of basin 
sources for new water, Manage 
the system differently in 
good/excellent water years   

  purchase/lease of water rights 

X   

Increases in peak flows have increased 
bed scour and channel instability in 
Wilson/Naneum, Swauk, Cabin 

Hydrologically immature stands of timber, 
especially on south facing slopes in the rain 
on snow zone, in combination with H road 
densities, lead to increases in peak flow. 

M.          H M. 3 2 Reduce clearcut/unvegetated
areas, especially on south 
facing rain on snow zone. 

Revegetation replanting of 
clearcuts and roads 
shift harvest to more partial 
retention of hydrologically 
mature stands. 

The range of anadromous fish has been 
greatly reduced in the tributaries of this 
AU, reducing habitat area, productivity 
and abundance. 

Diversion dams are not passable or provide 
only limited passage.   Most diversion dams 
in this AU are located on broad alluvial 
fans, making control of grade and sediment 
flow difficult.   Over time, most diversions 
accumulate sediments upstream, and 
degrade/create impassable fallows 
downstream. 

Range has been reduced in the upper 
watersheds due to numerous blocking 
culverts associated with Forest roads. 

H H L  3 2 Improve passage and design of 
irrigation diversions to allow 
fish and sediments to pass 
through diversion points 

Improve passage on forest 
roads.  Repair and replace all 
blocking culverts over the next 
20 years. 

Work Cooperatively with BPA 
to design irrigation diversions 
that will function over long time 
periods. 
Replace/rebuild existing 
diversion dams based on 
prioritization from 
WDFW/YTAHP 

Culvert replacement. 

X   
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Inadequate screening diverts and kills 
fish 

Numerous smaller diversions remain 
unscreened and impinge and kill fish.  Some 
larger diversion screens do not meet current 
standards.  These effects are especially 
important in the Lower ends of tributaries 
where juveniles can rear out of the fast 
mainstem current. 

H       H H 3 2 Screen all diversions over the
next 10 years, especially those 
in Lower tribs with good 
rearing access. 

Move diversion off channel 
Provide screens 
Consolidate diversions  

X   

Upper Yakima Mainstem is severely 
confined, resulting in loss of habitat 
and altered channel form and process 
(incision, bed scour) 

Confinement by roads, railroads, levees, and 
gravel mining operations has reduced side 
channels, loss of large areas of floodplain, 
in turn resulting in increased energy and bed 
scour. 

H          H H 2 1 Recover floodplain wherever
possible, especially in areas 
adjacent to historical side 
channels. 

Relocate/reconfigure 
infrastructure to restore 
floodplain area and function. 
Reconnect gravel pits where 
possible. 

Riparian Function has been reduced in 
this AU 

Due to loss/reduction of riparian zone in 
this Assessment Unit 

Due to changes in yearly hydrograph in 
Mainstem and Lower tribs 

  

H H  H   3 2  Restore riparian Zone to at 
least 40% of its pre-1850 
extent in Mainstem Upper 
Yakima Reaches 

Develop flow benchmarks, 
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Purchase of floodplain 
properties/easements in these 
areas, especially in concert 
with floodplain 
restoration/infrastructure 
reconfiguration. 

Develop broodstock and 
reintroduction program for 
Cottonwoo 

Change flow management 
regime 
Develop new water sources 
Restore hydrologic/hyporheic 
connectivity upstream 
Move irrigation conveyance out 
of tributaries 

X Artificially 
introduce LWD 

 

Flip Flop flow management negatively 
effects the entire suite of ecosystem 
functions in the Upper Yakima 
Mainstem 

The early and mid irrigation season H flows 
associated with Flip flop cause dramatic 
changes in temperature, habitat, water 
surface elevation during the major part of 
the growing/rearing (salmonids) season, 
altering or severing life history pathways for 
multiple species. 

M          H M 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 
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Winter low flow reduces/eliminates 
habitat availability/quality/diversity, 
Also encourages fish to spawn in the 
thalweg, increasing sensitivity to winter 
peak flows. 

Low flow in late summer and fall limits 
spawning habitat for Spring Chinook in 
Upper Yakima mainstem. 

H         H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark to allow 
for cottonwood establishment 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 

Develop artificial
spawning channels 

 

Irrigation season daily or weekly flow 
fluctuations greater and more frequent 
than under presettlement conditions  

Interaction of multiple storage dam releases 
with diversions at Easton and flip flop 
operation 

H          H H 3 2 Reduce flow fluctuations to
mimic more natural flow 
conditions 

Model tradeoffs 
Reduce operational spill 
Improve irrigation efficiency 

Sustained H flows in the Upper Yakima 
downstream to Union Gap, limit spatial 
and temporal habitat diversity 

The sustained flow conditions that result 
from flip flop and modification of the 
hydrograph for irrigation limits habitat 
diversity - sustained areas of high velocity 
cold water in the upper river - do not allow 
a normal progression/variability of the 
habitat types throughout the year 

H       H H 1 2 Develop flow benchmarks,
fund and implement projects 
that move the flow regime 
toward that benchmark. 

 

 

Reduce net water use 

Develop out of basin sources for 
new water  

Manage the system differently in 
good/excellent water years    
purchase/lease of water rights 

Reconnect side channels, lower 
tributaries to increase habitat 
availability 

 

X   

Restoration of anadromous forms of 
steelhead to this portion of the basin is 
a major objective of NOAA Fisheries 
restoration objectives for steelhead in 
the subbasin. 

This area of the Subbasin was highly 
productive for anadromous Steelhead under 
pre-1850 conditions.  Environmental 
attributes can be restored in this basin to 
improve steelhead productivity. 

H       H H ESA 1 Develop flow benchmarks,
fund and implement projects 
that move the flow regime 
toward that benchmark. 

Restore other habitat 
characteristics such as access, 
diversity, temp regime 

 

Reduce net water use 

Develop out of basin sources for 
new water  

Manage the system differently in 
good/excellent water years    
purchase/lease of water rights 

Continue restoration and 
removal of obstructions to 
spawning habitat , side 
channels and lower ends of 
tributaries 

 

X   

Non-native species - eastern brook trout 
- pose a danger to bull trout 
populations. 

Brook trout are present is sufficient 
abundance in sympatry with Bull Trout to 
have genetic and competitive effects. 

M L L  ESA 3 Eliminate brook trout from 
presently occupied or suitable 
bull trout habitat. 

Selectively remove Brook Trout 
from Subbasin. Discontinue 
stocking of brook Trout within 
the Subbasin. 

 Education of public 
regarding fish 
identification and 
fish regs. 

X 
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Anadromous and migratory fish species 
do not currently have access to 
Umtanum Creek upstream of RM 4.8, 
where a large gabion structure intended 
to protect a pipeline crossing is a total 
barrier to fish passage at all but flood 
flows. 

Anadromous and resident fish had access to 
this portion of their range in the pre-1850 
environment, restoration of access to the 
good habitat and flow conditions in this 
watershed will increase productivity. 

H H H  2 4 Provide full access to 
Umtanum Creek. 

Grade control structures 

Floodplain restoration 

Riparian restoration. 

   

 

3.5.5 High Elevation Yakima–Key Findings, Objectives and Strategies 
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Lack of fish passage facilities at 
Kachess, Kechellus, and Cle Elum 
dams has resulted in the extirpation 
Sockeye and other anadromous species 
above the Dams, and has disconnected 
resident fish populations including bull 
trout. 

Habitat in this AU was and is capable 
of supporting populations of spring 
chinook, steelhead/rainbow trout, bull 
trout, and sockeye salmon. 

Storage dams built without fish passage 
facilities. 

H H H  1    1 Restore passage at least one
dam by 2005 to determine 
feasibility and develop more 
locally adapted broodstock. 

Various fish passage options 
such as ladders, trap and haul, 
and modification of outlets for 
downstream passage. 

X Trap and Haul  

Low flow/Temperature conditions in 
the Teanaway limit migration rates and 
timing of migration.  This is especially 
significant for the NF Teanaway bull 
trout populations. 

 

 

  The number and frequency of lethal 
temperature days and the length and 
severity of the Low flow season have been 
increased by water withdrawals, loss of 
riparian zone function, and channel 
instability. 

H       H H 2 2 Reduce number of lethal
temperature days and Develop 
flow benchmarks, fund and 
implement projects that move 
the hydrograph toward the 
benchmark 

Reduction of water use 
through conservation, 
purchase of water rights. 
Restoration of riparian zone 
and reduce chronic bed 
instability through 
revegetation and restoration of 
natural flow regime. 

X   
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Woody Debris recruitment and 
retention is low (Teanaway) resulting 
in lack of pools and other key habitats. 

Loss of LWD recruitment and retention due 
to reduction in riparian zone area and 
function from change in flow regime 
forestry 
development 
and resultant channel instability 

H    H
 

H 
 

2  Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark.   
Revegetation riparian areas 
that have been lost to 
development in the Lower 10 
miles. 

2   Reduction of water use 
through conservation, 
purchase of water rights. 
Restoration of riparian zone 
and reduce chronic bed 
instability through 
revegetation and restoration of 
natural flow regime. 

 Install LWD until 
riparian zone 
recovers. 

 

Forestry activities have increased fine 
and coarse sediment load to the 
Teanaway  

H road densities, lack of revegetation, and 
harvest on unstable slopes have contributed 
to increased sediment load and channel 
instability 

H       H M 3 2 Improve road management
actions, all private landowners 
to have completed RMAP in 5 
years, close revegetate X miles 
of forest road over the next 15 
years, improve road 
maintenance on remaining 
road system.   

Purchase of development 
rights property especially in 
rain on snow zones. 

Provide tech assistance and 
coordination of efforts to 
private landowners in 
development of RMAPs.  
Work with public landowners 
on coordinated inventory and 
actions to reduce sediment 
loading. 

X   

Increases in peak flows have increased 
bed scour and channel instability in the 
Teanaway 

Elevation and orientation of the watershed 
make it naturally prone to H flow events.  
Forestry activities such as clearcuts can 
Further increase peak flows by reducing 
vegetation and accelerating runoff. 

M.          H H 3 2 Reduce clearcut/unvegetated
areas, especially on south 
facing rain on snow zone. 

Revegetation replanting of 
clearcuts and roads 
shift harvest to more partial 
retention of hydrologically 
mature stands. 

Historical splash dams on the 
Teanaway have increased bed 
instability and available coarse 
sediment 

Effects of splash dams are still evident in 
bed stability. 

L          H L 2 2 Eliminate the effects of
historical splash dams. 

Encourage sediment deposition 
in areas scoured to bedrock 
through installation of key 
LWD. 

Road construction adjacent to streams 
has damaged fish habitat. 

Loss of riparian zone area and function has 
reduced LWD loading, loss of floodplain 
has increased stream energy and 
destabilized channel. 

H       H H 3 2 Restore riparian zone and
floodplain area and function 
which has been lost. 

Locate new roads away from 
streams 
Relocate/close existing roads 
and revegetate those locations. 

 Install LWD until 
riparian zone 
recovers. 
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Habitat Diversity/Temperature 
Diversity has been reduced by loss of 
off-channel habitat 

 

Obstructions associated with infrastructure 
have blocked habitat 

Lowering/Alteration of GW table has 
reduces side channels 

Channelization of the mainstem Teanaway 
has eliminated side channels and floodplain 
connection 

M        H H 2 1 Reconnect 100% of floodplain
side channels in this 
Assessment Unit 

 Relocate infrastructure where 
possible to allow natural 
processes to operate.  

Maintain improve 
groundwater levels 

Restore channel form and 
process in the mainstem. 

 

Consolidate water system 
Maintain/improve Hyporheic 
connection 

 

Restore riparian zone 

Relocate gravel dikes and berms 

Reconnect side
channels by removal 
of obstructions. 

 

There are naturally reproducing 
populations of non-native brook 
trout throughout the High Elevation 
Yakima Assessment Unit (WDFW 
1998). Notable brook trout 
concentrations exist in the Cle Elum 
and Waptus Lake drainages. 
Probable impacts to 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). 
RV14   

Brook trout are present is sufficient 
abundance in sympatry with Bull Trout to 
have genetic and competitive effects. 

M L L  ESA 3 Eliminate brook trout from 
presently occupied or suitable 
bull trout habitat. 

Selectively remove Brook Trout 
from Subbasin. Discontinue 
stocking of brook Trout within 
the Subbasin. 

 Education of public 
regarding fish 
identification and 
fish regs. 

X 

The current operation and 
management of the reservoirs is not 
conducive to beach spawning 
sockeye because of low water 
levels through the spawning and 
incubation season. If reintroduction 
is to be successful sufficient habitat 
must exist in the tributaries to 
support a viable population, 
therefore the most likely reservoir to 
begin reintroduction of sockeye to 
this Assessment Unit is Cle Elum, 
where a large tributary system with 
relatively good habitat conditions 
exists. RV10 

Trial reintroduction of sockeye will have 
the greatest chance of success where habitat 
is sufficient to support large, naturally 
reproducing populaions 

H M M  2 1 Use Cle Elum lake as a test 
bed for dam passage and 
sockeye reintroduction 

Continue BOR reintroduction 
and passage feasibility study 

 

Develop Sockeye broodstock 
and reintroduction techniques 
under YKFP 

X   
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Positive Causes) 

Strategies to Reduce and/or 
Eliminate or to Improve 
and/or Maintain 

C
ur

re
nt

ly
 A

dd
re

ss
ed

? 

Strategies  to 
Mitigate Effect 

C
ur

re
nt

ly
 A

dd
re

ss
ed

? 

C A
ct

ua
lly

 O
cc

ur
ri

ng
 

Fo
ca

l S
pe

ci
es

 Im
pa

ct
 

E
co

sy
st

e

Management of reservoir water levels 
can create obstructions to access of 
tributaries for Bull Trout on Spawning 
Migrations 

Low reservoir levels in late summer create 
highly unnatural channel conditions (wide 
and shallow, head cuts, etc) where 
tributaries flow across the dewatered floor 
of the reservoir 

H       H H ESA 2 Allow unimpeded access of
Bull Trout to spawning areas. 

Annual monitoring of channel 
conditions and construction of 
migration channels/paths. 
Study methods for construction 
of permanent channels or paths 

 
Alteration of reservoir water 
level management. 

 Trap and haul of 
spawning bull trout. 

 

 
 
3.5.6 Mid Elevation Naches–Restoration Key Findings, Objectives and Strategies 
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(Reduce/Eliminate 
Negative Causes, 
Improve/maintain positive 
causes) 

Strategy to reduce/eliminate 
or improve/maintain 
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Strategy to 
mitigate effect 
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LOW FLOW reduces/eliminates habitat 
availability/quality/diversity 

Flip Flop and total quantity reduction due to 
diversion for irrigation, domestic use.   

M H M  1 1 Develop flow benchmark,
fund and implement projects 
that move the system towards 
that benchmark 

 Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    

 purchase/lease of water rights 

X   

Loss of Habitat Diversity/Temperature 
Diversity by loss of off-channel habitat 

 

Bedload movement is apparent in some 
of the more narrowly confined reaches, 
and the right bank revetments have cut 
off historical side channels and 
springbrooks. 

 

Obstructions associated with infrastructure 
have blocked habitat 

 

Conversion to Drain/Irrigation ditch 
(Buckskin Slough) 

 

Loss of riverine connection with water table 
due to sediment aggradation in Lower river. 

M H H    2 1 Reconnect 100% of floodplain
side channels in this 
Assessment Unit 

 

 

Restore physical and access 
characteristics of all ditches 
which were side channels 

 

Restore sediment transport 

Relocate infrastructure where 
possible to allow natural 
processes to operate.  

 

Compare to 1860s GLO maps, 
restore physical and riparian 
characteristics 

 

Improve sediment transport 

 Reconnect side 
channels by removal 
of obstructions. 

 

Construct artificial 
channels where 
current conditions 
allow. 
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throughout this reach capacity in Lower reach by 
modifying/replacing removing 
irrigation dams and 
constrictions caused by roads. 

Lack of Habitat diversity (pools with 
cover)/Lack of Large Woody Debris 

Large woody debris is scarce, probably 
because of accelerated stream velocities 
and removal by private citizens, 
although some was recruited from 
upstream during the flood of 1996. 

Lack of LWD Recruitment Due to 
interception/delay by diversion Dams 

 

Lack of LWD Recruitment Due to Change 
in upstream riparian Zone due to loss of 
large trees from riparian zone loss 
conversion/harvest of trees 

 

Lack of LWD Recruitment Due to Change 
in upstream riparian Zone due to loss of 
riparian function/restoration because of 
changes in annual hydrograph 

H   H H  2 2 Improve downstream LWD 
passage at diversion dams 
(pass during the flood) 

 

Restore viable P. pine 
populations to upstream 
Riparian Zones over the next 
20 years 

 

Eliminate /reduce severity of 
flip/flop and flow management 
to allow natural reproduction 
of riparian communities 

Reconfigure/redesign Diversion 
Dams, Install racks/collection 
system with excavators. 

 

Develop broodstock and 
reintroduction program for 
Cottonwood and P.pine 

 

Eliminate or reduce flip 
flop/Restore normative 
hydrograph to restore riparian 
function 

 

Reduce net water use 

Develop out of basin sources for 
new water. 

X  

 

Planting, artificially 
introduce LWD 

X 

Productivity has been lost due to loss of 
access to habitat 

Culverts block access to habitat 

 

Diversion dams block access to Habitat 

 

Rimrock Dam Blocks Habitat 

 

(Rattlesnake Creek)During low flow or 
drought years the combination of low flow, 
diversions, and the porous nature of the 
alluvial fan can create passage problems for 
spring chinook and bull trout. 
 

H   H H  3 2 Repair/replace blocking 
culverts 

 

Improve fish passage at 
diversion dams, especially 
Lower   Rattlesnake Cr. 

Replace culverts in Little 
Naches, Bumping, Nile Cr and 
other locations 

 

Move diversion off stream to 
pump 
Consolidate Diversions 

X   
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Lack of screening/poor screening at 
some diversions cause fish mortality 

Old screens do not meet current standards; 
most of these screens are located on smaller 
diversions.  Replacement of these screens 
will result in improved productivity. 

M H M  3 3 Provide screening at all 
locations were it does not 
exist, upgrade existing screens 
to meet new criteria 
Consolidate diversions 
Move diversions off stream 

Continue with screening and 
passage improvements, 
monitoring program 

X   

Sediment transport processes have been 
altered in the Naches River 

 

Deposition of fine sediments has 
increased since the initiation of large-
scale clearcutting in the upper 
watershed (CBSP 1990, WDFW 1998). 

 

The diversity of channel types has been 
greatly reduced, The river is usually 
confined on both sides either by basalt 
canyon walls or by riprapped dikes or 
road embankments 

 

Highway 410 parallels most of the left 
bank of the upper Naches and virtually 
all of the embankment is riprapped. In 
many places summer homes and 
residences on the right bank are 
protected by riprapped revetments as 
well. 

 

However, the 4.4 miles of the Little 
Naches below Salmon Falls was 
severely degraded by a series of floods 
in the late-1970s, and by an emergency 
campground restoration and protection 
project that removed bedload material, 
widened and channelized the riverbed, 
and eliminated riparian vegetation 
(CBSP 1990). This project was not 
successful and the lower 4.4 miles of 
the Little Naches now affords the 

Constrictions effectively decrease upstream 
gradient during flood flows, increase 
velocity through the constriction, and 
increase erosion and incision downstream 
due to fast moving "hungry" water. 
 
In the Lower Naches levees; roads and 
railroads which act as levees, bridges, 
irrigation intakes, and the Yakima Waste 
Treatment Plant and associated bank 
armoring have constricted the floodplain 
and increased sediment transport in some 
locations, variation in width of the levees 
has resulted in constrictions that effectively 
reduce gradient, creating depositional zones 
in other locations.  Channel characteristics 
are therefore an alternating series of 
unstable erosion and deposition zones 
separated by large areas more or less 
"natural" channel characteristics. 
In the Little Naches, the construction of the 
main FS road up the Little Naches has 
resulted in loss of floodplain and channel 
constriction for several miles in the Lower 
river; this contributes to channel instability 
in the same manner as above.  

 

The irrigation diversion dam at Powerhouse 
Road acts to change the gradient of the 
Naches River, causing sediments to be 
deposited upstream, and starvation of 
downstream reaches. 

 

Rimrock Dam has starved the Tieton and 
portions of the Naches of sediment since its 

H   H H  2 1 Reduce constrictions where 
possible by reconfiguration of 
levees and other infrastructure. 

 

Provide for increased bedload 
movement through the dam 
site at and below 7000 cfs. 

 

Restore bedload sediments to 
Tieton River or recognize 
permanent change in physical 
characteristics of Tieton and 
Naches rivers. 

Levee setback and 
reconfiguration, bridge 
replacement, road and 
highway relocation. 

 

Rebuild/refit dam with 
floodgates sized to allow 
bedload movement during 
dominant discharge events, leave 
gates open during non-irrigation 
season. 
 

Consolidate diversions at 
upstream diversion points. 

 

Mine Gravel from Reservoir and 
deposit in Tieton below dam,  
Reconfigure Tieton and Naches 
(or allow) to naturally mine 
areas of available sediments. 
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poorest spawning and rearing habitat in 
the drainage. 

construction. 

Riparian Function has been reduced in 
the AU. 

Due to change in annual hydrograph in 
Tieton and Lower Naches River from flip-
flop. 

 

Loss of riparian zone in this Assessment 
Unit and upstream due to conversion to 
other uses, constrictions. 

H   H H  1 1 Change Flip flop management 
or manage differently in good 
water years. 

 

Restore riparian Zone to at 
least 80% of its pre-settlement 
extent in Tieton and Lower 
Naches. 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years     

purchase/lease of water rights 

 

Purchase of floodplain 
properties/easements in these 
areas, especially in concert 
with floodplain 
restoration/infrastructure 
reconfiguration. 

X Planting of riparian 
vegetation, 
artificially introduce 
LWD 

X 

Flip Flop flow management negatively 
affects the entire suite of ecosystem 
functions in the Tieton and Naches 
Reaches. 

The late season high flows associated with 
Flip flop cause dramatic changes in 
temperature, habitat, water surface elevation 
during the latter part of the growing/rearing 
(salmonids) season, altering or severing life 
history pathways for multiple species. 

M          H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark 

Reduce net water use, develop 
out of basin sources for new 
water, Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 

Chinook have expanded range into the 
Little Naches due to the laddering of 
Little Naches Shallows. 

The laddering of the fallows in the Little 
Naches has increased available habitat.   
Productivity of this habitat is currently low 
due to poor fitness of the population, 
naturally variable temperature and flow 
regimes (similar to Teanaway), and impacts 
from forestry management activities. 

H M L  4 3 Improve abundance and 
productivity of chinook in 
Little Naches 

Improve habitat conditions 
through management of LWD, 
relocation of levees and other 
infrastructure. 

   

Grazing impacts bull trout in SF Tieton Grazing occurs during spawning and can 
impact spawning by repeated disturbance of 
spawning fish, and redds through trampling 
by cattle either resting, drinking from or 
crossing SF Tieton. 

M H L  ESA 3 Reduce potential for grazing 
operations to impact bull trout 
spawning or redds. 

Fencing off stream 
off channel watering 
structures 
Crossing structures for cattle. 

   

Irrigation season daily or weekly flow 
fluctuations greater and more frequent 
than under presettlement conditions  

Interaction of Yakima/Tieton Diversion, 
Wapatox Diversion, and other irrigation 
diversions creates multiple fluctuations at 
multiple points in this AU. 

M          H H 3 2 Reduce flow fluctuations to
mimic more natural flow 
conditions 

Model tradeoffs 
Reduce operational spill 
Improve irrigation efficiency 
Consolidate Diversions to reduce 
number of diversion points. 
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Increases in peak flows have increased 
bed erosion and instability 

Mainly forestry activities in Little Naches 
and other south facing drainages have 
increased melt during rain on snow events, 
road drainage network has decreased time 
of concentration resulting in increased 
frequency and magnitude of peak flows. 

M       H M 3 2 Reduce clear-cut/unvegetated
areas, especially on south 
facing rain on snow zone. 

Revegetation replanting of clear 
cuts and roads 
shift harvest to more partial 
retention of hydrologic ally 
mature stands. 

   

Sustained low flows and the rapid 
transition to high flows in the fall, limit 
spatial and temporal habitat diversity 

The sustained flow conditions that result 
from flip flop and modification of the 
hydrograph for irrigation limits habitat 
diversity and do not allow a normal 
progression/variability of the habitat types 
throughout the year 

H          H H 1 1 Develop flow benchmarks,
fund and implement projects 
that move the hydrograph 
toward the benchmark 

. 

 

 

Reduce net water use 

Develop out of basin sources for 
new water Manage the system 
differently in good/excellent 
water years    purchase/lease of 
water rights 

Productivity has been lost due to loss of 
access to habitat 

Rimrock Dam Blocks Habitat           H H H 2 1 Restore passage at Tieton
Dam. 

Study feasibility in conjunction 
with other dams. 

Trap and haul.

Management of reservoir water levels 
can create obstructions to access of 
tributaries for Bull Trout on Spawning 
Migrations (Rimrock) 

Low reservoir levels in late summer create 
highly unnatural channel conditions (wide 
and shallow, head cuts, etc) where 
tributaries flow across the dewatered floor 
of the reservoir 

H       H H ESA 3 Allow unimpeded access of
Bull Trout to spawning areas. 

Annual monitoring of channel 
conditions and construction of 
migration channels/paths. 
Study methods for construction 
of permanent channels or paths 

 
Alteration of reservoir water 
level management. 

X Trap and haul of 
spawning bull trout. 

 

 Bull trout population fragmented by 
loss of passage at Rimrock and 
Bumping dams, making these 
populations more vulnerable to 
extinction over the long term. 

1) Lack of passage has cut off the former 
fluvial population that spawns in SF Tieton 
from other fluvial populations in the basin 
and reduced the population’s habitat range. 
2) Rimrock Res. Has increased connection 
of resident Indian Creek Population with SF 
Tieton Population  

M H H  ESA 2 Provide for gene flow between 
fluvial populations, and 
manage to conserve genetic 
diversity and retention of 
genes in Rimrock populations 
to decrease risk of extinction 

Maintenance of Rimrock Bull 
Trout populations well above 
normal viability thresholds (i.e. 
at limits of habitat). 

  Artificial gene flow
by involuntary 
spawning, 
introduction of 
individuals from 
other populations. 

 

  Bull Trout have reduced population 
viability due to competition and 
interbreeding with brook trout  

Brook trout are present is sufficient 
abundance in sympatry with Bull Trout to 
have genetic and competitive effects. 

M L L  ESA 3 Eliminate brook trout from 
presently occupied or suitable 
bull trout habitat. 

Encourage brook trout harvest. 
Discontinue stocking of brook 
Trout within the Subbasin. 

 Education of public 
regarding fish 
identification and 
fish regs. 

X 
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Within the lower Naches, up to 450 cfs 
was historically diverted at Wapatox 
Dam and returned to the river at RM 
9.7. The US Bureau of Reclamation has 
purchased the Wapatox is in the process 
of eliminating thewater power 
diversion. Assessing the benefits of the 
Wapatox purchase is not possible at this 
time It is certain that the restoration of 
flow to this reach will have a major 
beneficial effect on habitat forming 
processes in the Lower Naches. 

The “bypass” reach was severely degraded 
by reductions in flow, recovery may take 
several decades. 

H       H H 1 1 Accelerate recovery rate in
this reach and evaluate 
changes in habitat availability 
and channel form and process 
due to flow restoration. 

Continue ongoing monitoring 
by BOR 

 

Implement riparian 
restoration in this reach.  

X   

Due to the submerged and unscreened 
outlet of Rimrock lake, fish (principally 
Kokanee and Bull Trout) in the lake 
become entrained during the rapid 
drawdown of the lake in September and 
October. 

Mechanical means of preventing 
entrainment is possible at this outlet. 

H M L  2 3 Eliminate entrainment of 
Kokanee and bull trout 

Install screening or modify inlet 

Change drawdown rate. 

X   
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Lack of fish passage facilities at 
Bumping Res. dam has resulted in the 
extirpation Sockeye and other 
anadromous species above the dam. 

Bull trout populations have been 
fragmented by loss of passage at 
Bumping Dam, making the Bumping 
Lake population more vulnerable to 
extinction over the long term   

Storage dam built without fish passage 
facilities. Due to the low height of this dam 
it would be the easiest of the 4 reservoirs 
that were formerly natural lakes to restore 
passage to. 

H H H     2 1 Restore passage at least one
dam by 2005 to determine 
feasibility and develop more 
locally adapted broodstock. 

Various fish passage options 
such as ladders, trap and haul, 
and modification of outlets for 
downstream passage. 

X  Trap and Haul  
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Blocking culverts on forest roads has 
reduced habitat availability. 

Culverts on mainstem Deep Creek 
periodically fail during flood events, 
creating short term blockages 

L          H L 2 1 Replace/redesign culverts to
withstand flood flows. 

Installation of bridge or multiple 
culverts at existing location. 

Hells Crossing Bridge impedes LWD 
transport through this reach 

Constriction, elevation of bridge deck above 
channel not sufficient to pass LWD 

H        H H 2 3 Restore LWD passage through
bridge 

 Redesign/replace Hell’s 
Crossing bridge 

Manage LWD at
bridge opening. 

 

Riparian zone has been damaged in this 
reach. 

There is bank damage associated with 
several campgrounds along the 
American River RV110 

Dispersed recreational use and camping H H H  3 1 Limit dispersed rec. in 
immediate riparian zone, 
relocate use to other areas. 

Public Education 

Road closure/blockage 

Revegetation 

   

 
3.6 EDT Reference Condition Key Finding, Objective and Strategy 
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The conservative approach indicates 
that the restoration strategy is 
reasonable with the exception of the 
need for flow improvements in the 
Naches and lower Yakima using 
strategies that are more effective at 
flow improvement than the standard 
approaches of purchase or transfer of 
water rights or improvements in water 
use or conservation 

The EDT model can be used as a coarse 
benchmark to evaluate an overall suite of 
restoration actions.   The results of the 
Restoration reference condition scenario 
show an increase in abundance, diversity, 
productivity and capacity of the examined 
populations, but those populations that are 
dependent on the channel and floodplain 
habitats of the mainstem are still limited, 
and consequently large areas of productive 
habitat (over 50% for most species) are not 
used to their potential. 

M M M  1  1 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. 

Implement the Subbasin Plan 
Elements and Strategies. 

Continue the Yakima 
Subbasin Fish and Wildlife 
Planning Board. 

Work toward cooperative 
water resource management 
over the long term with an 
emphasis on restoration of 
flows in the mainstem that 
support the life history needs 
of the Subbasins fish and 

X   
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4 Research, Monitoring and Evaluation Plan for Resident 
and Anadromous Fisheries 

4.1 Ambient Monitoring of Habitat and Populations. 
Currently, the Yakima Klickitat Fisheries Project (YKFP) is the dominant habitat and fisheries 
management monitoring and research organization in the subbasin, and as it was established by 
the NPCC for this purpose, YKFP should continue in this role. 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. Management of the fisheries resource in the 
Yakima Subbasin is greatly aided by the information gathered and disseminated by YKFP, and 
the information and analysis resources provided by YKFP were invaluable in the preparation of 
this subbasin Plan and will continue to be invaluable into the future.  The reader is referred to the 
YKFP monitoring plan in the Appendix for more detail on that YKFP program. 

The data structure of the EDT model should continue to be used for collection and organization 
of habitat attributes, regardless of whether a specific attribute is currently a component of the 
EDT model. A lesson learned in the preparation of the Subbasin Plan was the utility of that 
structure in a GIS environment, and that a GIS environment has the potential to not only aid in 
understanding of the EDT model (or other similar environment/population models for that 
matter) but could be used to rapidly develop datasets for model inputs. Given the existing 
infrastructure associated with the EDT model (web based environment, the data structures at 
different scales, continuing validation efforts) that already exist, the Yakima Subbasin planners 
and YKFP both anticipate that the application of GIS to EDT over the next several years will 
fundamentally change how that model and associated data is used, developed, interpreted and 
displayed.   

Fundamental data needs exist for actual habitat data to use in the 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 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 
the supplementation and reintroduction programs that are currently ongoing and anticipated in 
this subbasin plan, and for setting harvest management and overall population targets.  It is the 
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combination of habitat data and fish use data that will be the cornerstone of evaluation of 
subbasin plan effectiveness. 

4.2 Resolution of Key Uncertainties Identified in the Subbasin Plan  
The following grouping of Key Uncertainties is not prioritized.   

A) Physical Benchmarks. In development of the Subbasin Plan it became apparent that there 
was a consistent set of issues that are related to comparison of pre-1850s and current physical 
processes in the subbasin, mostly flow and flow related issues such as temperature and some 
other water quality parameters; sediment transport and geomorphology; peak flows and floods. 
YKFP has a synoptic view of the basin from the standpoint of fish habitat and life histories; 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 (quite appropriately) 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 lead to an emphasis on examining the physical effect of Project actions and 
components within a “Reclamation framework”, almost entirely dealing with the mainstem 
Yakima and Naches rivers. Again, this framework is appropriate and necessary for management 
of the Yakima Project, but the benchmarks set and 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 synoptic 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.   

Therefore, a Yakima Subbasin physical working group should be established that is charged with 
development of 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 also the physical characteristics of tributaries and their influence on the 
mainstem. Over the long term, the benchmarks and should be usable basin wide and year-round. 
In order for this project to succeed, the working group would need to ensure that such baselines 
have broad applicability and acceptance across the subbasin, and, similar to YKFP some 
agency/group/entity to store and maintain the models for use by parties within and outside the 
basin. Specifically, benchmarks need to be developed that resolve the following Key 
Uncertainties identified in the Subbasin Plan: 
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• “Although some spring chinook redds are saved in the upper Yakima as a result of the 
flip-flop management, there has been little or no effort to understand or monitor the 
effects of this flow regime either on the upper Yakima or on the lower Naches River. 
…We strongly recommend that the flip-flop regime be examined carefully; a process 
made difficult by the lack of quantitative data.” (Snyder and Stanford, 2001). 

• Examination of the rules in EDT makes clear that the degree of hydrologic alteration in 
the Naches River that is associated with flip flop was not included in the calibration of 
the general EDT model. Modeling based on EDT to determine the benefits of reduction 
of flip flop would probably not be reflective of the true effects.   

• In water years with sufficient TWSA, flip flop should be reduced or eliminated to the 
extent possible to allow for periodic reestablishment of riparian communities and take 
advantage of short term opportunities to manage the system within a "normative" range.  

• River Ware’s estimated "unregulated flows" do not take into account the necessary range 
of pre-1850 physical conditions in the watershed; specifically physical characteristics of 
the historical glacial lakes and the change in tributary flows to the mainstem due to 
irrigation diversions in the tributaries. Creation of a model that incorporates the physical 
changes in the watershed and known watershed processes should receive emphasis in the 
future. 

• Presence of reservoirs in the system has dramatically reduced peak flows and net energy 
available for sediment transport. However, it is possible that the theoretical effects of 
regulation (i.e. the difference between pre-1850 and current peak flow characteristics) are 
quite different from the actual effects due to the small storage ability of reservoirs in the 
basin 

• Very little information that compared the role and function of the pre-1850 lakes in 
creation of environmental attributes (such as flow and temperature) in river reaches 
directly downstream or at a subbasin scale. 

• Much less attention has been paid to the winter temperature regime, but the physical 
relationships would still hold, and reduction of the number of winter and spring days 
above these thresholds would necessarily reduce winter temperatures. Based on changes 
to the flow regime and the above relationships, 

A) Temperatures in the Upper Yakima and the Union Gap reach are colder during all 
times of the year than under pre-1850 conditions due to dramatically increased 
summer flows and decreased winter and spring flows. Because these areas have 
had significant changes to floodplain and channel configuration (see below), 
changes to channel shape (narrower and deeper) may further contribute to cooling 
of the river in summer. 

B) Temperatures in the river below the Union Gap reach are warmer for a longer 
duration during the summer, and colder in the winter, due to reduced flows year 
round. 
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C) Temperatures in the Tieton and Naches are warmer in the summer, much colder in 
September and October during flip flop, and colder in the winter as well due to 
reduced flows. 

There are at least 3 ongoing studies that could form the basis or starting point for the physical 
working group. The Yakima Storage Study (Black Rock) may provide a forum under which 
some of these models or benchmarks can be developed for the mainstem, as there is an emphasis 
in the storage study on not only using storage to increase the dependability of irrigation supplies, 
but to include the use of storage specifically as a strategy for restoration of fish and wildlife 
habitat. The study will probably 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. The Bureau of Reclamation’s Denver Technical Services Center 
has also 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. The Department of Ecology is initiating a temperature 
TMDL in the Naches drainage that will also look at flow/channel condition/temperature 
relationships in that drainage (for summer time 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 with marginal infusions of BPA funds. These 
models, once developed and generally made available with and outside of the subbasin, would 
have great utility in management of fish and wildlife habitat in the subbasin, and design and 
maintenance of capital facilities such as diversion dams, bridges, (setback) levees etc. within the 
context of normative subbasin stream energy, sediment availability, and thermal processes. Such 
models and benchmarks could also be specifically designed to resolve the following Key 
Uncertainties as well: 

• The effect of recent increases in flow on temperatures in the Bypass Reach is not 
currently known, but the Naches is the subject of a TMDL study for temperature in 2004-
2005. Modeled temperature profiles and temperature monitoring associated with the 
study should provide this information. 

• Very little work has been done to study sediment in the tributaries 

• A concerted effort to design appropriate irrigation diversion structures for high energy, 
high sediment, highly unstable environments should be undertaken to solve the subbasin, 
and Columbia Basin-wide problem.  

• Current efforts are under way to study the tradeoffs involved in connection of gravel pits 
to the main river and should be completed in 2004. 

B) Bull Trout Habitat Use. Bull trout and their management are not currently well integrated into 
either the YKFP or EDT data structures, and such integration will 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 currently in the process of 
development of a bull trout model for EDT and this model should be incorporated into the EDT 
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model in the Yakima Subbasin. There is a considerable body of data regarding bull trout use and 
occurrence in the subbasin that has been developed is actively being developed by USFWS, 
WDFW, and YKFP through the species interaction studies, this data should be organized into the 
EDT data structure and model validation process. Completion of the bull trout habitat use studies 
and incorporation of their results into the EDT framework would resolve the bull trout Key 
uncertainties such as: 

• Bull trout use/migrate throughout the Yakima system, including the mid and lower 
Yakima floodplains  

• Historic abundance of bull trout is not well understood and should be regarded as a data 
gap.  

• Bull trout could migrate throughout the Yakima System, including the mid and lower 
Yakima Floodplains. 

• Adult bull trout may utilize this Assessment Unit as a migration and/or foraging corridor. 
The extent to which bull trout utilize this Assessment Unit is unknown and will need to 
be studied in the future. 

C) Water Quality Effects on the Aquatic Environment  

1) Lower River Eutrophication/Algal Bloom. The existing cooperative study by Ecology, USGS, 
South Yakima Conservation District and Benton Conservation District is seeking to study the 
causes of the lower river algal bloom, its effects on the environment (specifically including fish 
use of the environment) and means of control. There is a five year study plan that has been 
developed, but funding is not necessarily assured for full implementation of the study given the 
range of actions that could be looked at after the current characterization phase of the study (year 
1) is completed. This is perhaps the most pressing research need in the subbasin, and is already 
receiving cooperation from the Yakama Nation, WDFW, NOAA Fisheries, Washington State 
Department of Agriculture, local government, and the Irrigation Districts in the lower river.  This 
study should address the Key Uncertainty; 

• Massive in-channel aquatic vegetation growth alters habitat, water quality, and ecosystem 
characteristics; means to control this growth should be studied. 

2) Other Water quality Uncertainties. The TMDL processes from Ecology will resolve several 
key uncertainties, although probably not within the 3-year subbasin planning window. Ahtanum 
Creek will be studied soon for fecal coliform and temperature, and future studies in the Ahtanum 
by YTAHP and Ecology will address the following Key Uncertainty: 

• Little is known about water quality in the lower reaches of Ahtanum Creek. Presumably 
water quality is degraded somewhat despite efforts to maintain minimum instream flows 
in the channel. Potential impacts include increased temperature, turbidity, and possibly 
chemical constituents related to agricultural runoff. 

D) Ecosystem and Environment/Population Relationships  

These types of uncertainties are within the overall mission and study design of the YKFP, and 
current studies are attempting to resolve these uncertainties: 
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• The EDT model hypothesizes that the food web in has been altered/reduced in the 
mainstem 

• Colder temperatures could reduce ecosystem productivity. 

• Growth of juvenile RBT is well below rates in similar Col. Basin systems. Reinforcing 
the hypothesis that the young of the year life stage is limiting rainbow/steelhead trout 
production in Upper Yakima. 

• “Although some spring chinook redds are saved in the upper Yakima as a result of the 
flip-flop management, there has been little or no effort to understand or monitor the 
effects of this flow regime either on the upper Yakima or on the lower Naches River. 
…We strongly recommend that the flip-flop regime be examined carefully; a process 
made difficult by the lack of quantitative data.” (Snyder and Stanford, 2001). (the 
biological questions associated with this issue) 

Also within the mission of YKFP is resolution of the management issues determination of the 
negative and positive effects of fish use within the lower river tributaries. There is a considerable 
existing body of data regarding fish use of these areas, and an additional study would primarily 
be devoted to summarizing those prior efforts, YKFP is supportive of being the lead for such a 
study. 

• Operational spill and field runoff routed to several natural drainages (Amon, Corral 
Canyon, Snipes, Spring Creeks) attract salmonids to low quality or lethal habitat 
conditions (non-viable populations, population sinks), impede migration, expose migrants 
or rearing fish to lethal or near-lethal conditions, or could provide some beneficial 
functions. 

Of relatively low priority is the Key Uncertainty related to increased pathogens. This is because 
temperatures are at lethal or near-lethal levels for significant times of the year, which is the 
underlying driver of mortality or avoidance in those portions of the river: 

• High temperatures have resulted in increased susceptibility of native salmonids to 
pathogens  

E) Hatchery, Hatchery Supplementation, and Artificial Re-introduction Key Uncertainties. 

These issues are also well within the mission and scope of YKFP, and directly relate to existing 
or future plans for management of all native fish stocks in the subbasin, and to YKFP’s mission 
to act as a test bed for hatchery supplementation and its effect on non-target taxa and the 
ecosystem.   

Hatchery Key Uncertainties. Current work on these subjects is concentrated in the upper 
Yakima, expansion of this work to the habitats in the lower Yakima is recommended.  Increased 
study of the Naches system as a control for the upper Yakima work will also be starting soon: 

• The EDT model hypothesizes that there are competitive interactions between hatchery 
fish released in this Assessment Unit (fall chinook and coho) and other portions of the 
basin (spring chinook and coho) that negatively impact the productivity of natural origin 
fish in this Assessment Unit.  
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• Hatchery fish compete with natural origin fish for space and food resources  

• In 1995, the Yakama Nation began stocking hatchery coho salmon in the Ahtanum Creek 
system in an effort to reestablish self sustaining coho populations (YN 2003). Coho 
juveniles are known to be more aggressive than other anadromous or resident species, 
and there is the potential of competing with or preying on bull trout fry. 

• There is a potential for hatchery fish to compete with natural origin fish for space and 
food resources, this is the focus of ongoing study related to the CESRF. 

Hatchery Supplementation Practice and Effectiveness. Research and monitoring related to the 
uncertainties below have been ongoing at YKFP:  

• Ongoing activities associated with the Cle Elum Supplementation and Research Facility 
provide information on the effectiveness of restoration, supplementation technology and 
effectiveness, and other population management strategies that can benefit fisheries and 
habitat management in the Yakima Subbasin and in the Columbia Basin as a whole. The 
stability of the population if supplementation were to cease is not well understood and 
much more study is needed. 

• As a result of the location of an acclimation facility in the Teanaway River, spawner 
returns and redds in the Teanaway river have increased from near zero to 110 redds in 
2002, and 31 in 2003. The long-term success of the introduced spring Chinook 
population in the Teanaway is also not well understood. The environmental conditions in 
the Teanaway, specifically the temperature regime, is significantly different from the 
mainstem Yakima, where the broodstock for the CESRF is collected. 

• The purpose of the Yakima/Klickitat Production Project is to test the assumption that new 
artificial production can be used to increase harvest and natural production while 
maintaining genetic resources.  

• Release of hatchery origin spring chinook have increase the number of returning 
spawners to this Assessment Unit. The long term prospect of continued high abundance if 
the hatchery supplementation were to cease is unknown. 

• In 1997 the Cle Elum Supplementation and Research Facility (CESRF) began a program 
to determine if the abundance of spring chinook could be increased by artificial 
introductions (Fast and Pearson unpublished). It appears that introductions of spring 
chinook from the CESRF have increased the abundance of spawning fish and may lead to 
reestablishment of a spring chinook population or subpopulation in the Teanaway River.  

Population reintroduction. The coho reintroduction plan is the only current reintroduction or 
population reestablishment effort in the Yakima Subbasin.  The YKFP management plan for 
steelhead that is currently under development will include potential reintroduction programs for 
steelhead. Initial passage and reintroduction feasibility studies for sockeye and coho above the 
existing dams are being conducted by the Bureau of Reclamation. Development of broodstocks 
and implementation of reintroduction programs in the Yakima basin would be performed by 
YKFP and would be designed to answer the following uncertainties. Bull trout reintroduction or 
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population establishment has not been studied for feasibility or desirability, and is not likely to 
be a major emphasis of study within the current planning horizon due to the current hiatus in 
recovery planning for bull trout while USFWS performs a status review under ESA.  

• Ahtanum, Cowiche, Manastash, Wilson/Naneum, Taneum Creeks, and others that 
currently have areas of suitable habitat which are unoccupied or have extremely low 
populations levels of anadromous fish, and should be the focus of a reintroduction efforts 
to establish of steelhead populations.  

• Sockeye Reintroduction - Though there are not currently any viable sockeye populations 
in the Yakima Basin, it can be expected that successful reintroduction would use one or 
both of these remaining populations as donor stock.  

• Since management of the reservoirs would preclude beach spawning, natural populations 
of sockeye would be dependent upon available spawning habitat in the tributaries. 
Available habitat and productivity in these environments should be studied prior to 
commitment to sockeye reintroduction.  

• Existing and anticipated future levels of abundance and straying indicate that natural 
colonization of suitable habitats (after removal of obstructions to passage) would be very 
slow or non-existent in this Assessment Unit. Supplementation into newly re-opened 
habitats could accelerate/greatly improve the success rate of population reestablishment.  

• Existing and anticipated future levels of abundance and straying indicate that natural 
colonization of suitable habitats (after removal of obstructions to passage) would be very 
slow or non-existent in this Assessment Unit. Supplementation into newly re-opened 
habitats could accelerate/greatly improve the success rate of population reestablishment. 

• An additional 9 miles upstream of Keechelus Dam and Kachess Dam are currently 
inaccessible but could support spring chinook spawning and rearing, but whether these 
areas formerly supported viable populations of chinook is uncertain.   

• Recent information (WDFW 2003, the fish distribution maps) indicates that resident 
rainbow trout do not occur in the drainages upstream of the three reservoirs. Other 
information suggests that rainbow trout do occur in the upper Cle Elum drainage to and 
above Waptus Lake (J. Cummins, personal communication), so the upper distribution of 
steelhead and rainbow trout in these high elevation areas remains uncertain. Productivity 
of the Little Naches population is currently low, possibly due to poor fitness of the 
population, naturally variable temperature and flow regimes (similar to Teanaway), and 
impacts from forestry management activities  

• In the 2002 Recovery Plan, the USFWS also mentions three areas in which to establish 
populations: Taneum Creek, Teanaway River (Middle Fork), and Tieton River (North 
Fork). Given the unknown historic distributions, these may in fact represent 
reestablishment of extant bull trout populations. Existing and anticipated future levels of 
abundance and straying indicate that natural colonization of suitable habitats (after 
removal of obstructions to passage) would be very slow or non-existent. Supplementation 
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into newly re-opened habitats could accelerate/greatly improve the success rate of 
population reestablishment. 

F) Genetics. YKFP has components that are actively conducting research on genetic issues. 
These studies will address the following uncertainties: 

• Ahtanum Creek steelhead might be a fifth population in the subbasin These indications of 
genetic differentiation among populations should be verified using larger sample sizes,  

• Introduced kokanee in Rimrock Lake and other populations derived from Whatcom Lake 
stocks may present genetic risk to sockeye if they are reintroduced. 

G) Fisheries Research. There are several Key Uncertainties regarding fairly fundamental 
questions of fisheries biology. For the most part, studies to resolve these uncertainties have not 
been proposed or funded. YKFP could perform studies such as: 

• Pacific Lamprey abundance, use and distribution in the Yakima Subbasin 

• Reduced rates of anadromy in upper River steelhead 

• Effect of reduced/increased temperatures on life histories. 

WDFW and USFWS would be appropriate agencies to resolve: 

• Bull trout could be at high risk of extinction since only a few redds and individuals have 
been observed in the recent past. The possibility exists that the few fish that inhabit the 
mainstem Yakima are adfluvial fish that have passed through the high head dams from 
upstream populations and are currently stranded below these impassable dams (WDFW 
2003). 

• Lake trout are thought to be reproducing in Cle Elum Lake. While the abundance of lake 
trout in this lake is thought to be low, information regarding their current status is limited. 
Introductions into Kachess and Keechelus lakes are thought to have been unsuccessful; 
however, there are no data to confirm the present status in either lake (WDFW 1998). 
The potential for competition and predation on bull trout should be investigated, and if 
warranted, actions to reduce the impact implemented.   

NOAA Fisheries, the Bureau of Reclamation, Washington Department of Fish and Wildlife and 
Yakama Nation Fisheries could study the following Key Uncertainty and its relationship to 
steelhead productivity in the Upper Yakima: 

• To pass through or around Roza Dam, kelts and smolts must find the fish bypass system 
or sound to approximately 12 to 14 feet below the surface of the Roza pool to an opening 
that is 100 feet wide and less than 6 inches tall (when the subordination target below 
Roza Dam is 400 cfs, upstream flows are 1,800 to 2,000 cfs, and the Roza Power Plant is 
operating). The effects on downstream passage of this large flow differential, as well as 
the geometry and attraction of bypass systems and the dam opening on emigrating 
steelhead smolts and kelts are largely unknown.  
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Finally, given the strong connection to the BiOp and Section 7 and Section 10 requirements of 
the Endangered Species Act, the Council and NOAA Fisheries should implement the 
recommendation from the APRE and resolve the identified Out of Subbasin Key Uncertainty.   

• The APRE recommends examination of the cumulative effect of hatchery releases 
on specific populations to resolve this uncertainty and provide a better information base 
for decisions regarding the scale of hatchery releases, especially BPA funded hatcheries, 
and their effect on natural origin fish in the mainstem, at a Columbia Basin Scale. 

5 Plan and Strategy Implementation and Effectiveness 
Monitoring  

The YSPB recommends that the Subbasin Plan and strategies be monitored using the 
Washington Salmon Recovery Funding Board protocols Field Sampling Protocols for 
Effectiveness Monitoring of Habitat Restoration and Acquisition Projects 
(http://www.iac.wa.gov/Documents/SRFB/Monitoring/Field_Sampling_Protocols.pdf). 

Each project sponsor should be required to collect data on project effectiveness as a condition 
of receiving project implementation funding. Collection and analysis of this data should be 
performed by a central entity funded by BPA/NPCC for purposes of monitoring, 
coordination and reporting and answering questions such as:   

• Are we (in the basin across all funding programs) doing the things that the plan calls for? 

• Are the actions achieving the predicted results? 

• Have conditions changed enough (i.e. Black Rock or drought or ESA) that the plan 
requires possible modification? 

Due to the uncertainty of the future role, composition, and funding status of the YSPB, the 
YSPB recommended that three options for such an entity be included in the Subbasin Plan.  
These three options are:  

a) Continue on with the YSPB in some capacity as contractor and overseer of a 
monitoring and coordination effort 

b) Support the Yakima Basin Salmon Recovery Board and very much increase that 
entity’ ability to inventory and perform analysis of habitat monitoring data.  (This is 
within their existing statutory authority and mission, but would require their approval 
and consent to track Subbasin Plan implementation and effectiveness)  

c) Contract with a consultant or government agency to do this monitoring. This could be 
combined with an agency or entity that would maintain the physical models and 
benchmark tools discussed in 1) A) above. 
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5.1 Endangered Species Act Compliance 
In the Yakima subbasin, many of the larger issues regarding impacts to listed species that are 
concerns at the scale of the Columbia Basin are not concerns at the scale of the Yakima subbasin. 
Listed species are neither targeted for harvest or the subject of production hatcheries.  The 
hatchery activity that is most closely associated with a listed salmonid species is the Yakima 
Klickitat Fisheries Project’s Kelt Reconditioning Program, which is a research program piloting 
an innovative strategy to conserve an extremely valuable component of Steelhead life history–
iteroparity or repeat spawning. Actions, research activities, or changes in management that are 
contemplated in this plan are in consistent with information the Yakima Subbasin Fish and 
Wildlife Planning Board has received from NOAA/Fisheries Technical Recovery Team to 
protect existing healthy populations of steelhead, improve the health of populations that have low 
productivity or are at low abundance, and to seek ways to increase the level of anadromy in the 
resident rainbow trout populations of the upper Yakima basin. In addition, recommendations 
from the draft Recovery Plan for the Middle Columbia Recovery Unit were incorporated into the 
Yakima Subbasin Plan where such recommendations were consistent with the plan’s scope and 
the Technical Guide for Subbasin Planners. Like the Yakima Subbasin Plan, the FCRPS BiOP, 
and other fishery conservation management plans within the Columbia Basin, recovery plans 
should be based on the principles of adaptive management for those factors for decline that are 
not completely understood or for which strategies for conservation are not well defined. The 
ubbasin plan strengthens this approach by recognizing causes for decline that can be reversed or 
reducedcauses for decline that are at this point not completely understood. 

5.2 Clean Water Act Compliance 
Recent actions in the Yakima subbasin to reduce fine sediment and toxicant loading to the 
Yakima River have been very successful. Partially because of the success of these actions, 
increased water clarity has resulted in a dramatic increase of non-native aquatic plant biomass in 
the lower Yakima River. Addressing this issue from a research and action standpoint including 
research already initiated and efforts to reduce nutrient loading through improved nutrient and 
irrigation management have received strong support from all sectors of the local community and 
implementation of strategies uncovered through research is the best approach for the Yakima 
Subbasin Plan. The subbasin Plan is not a water quality plan that lays out a suggested sequence 
of TMDL actions by the state, EPA or tribal authorities, but does recognize the value of the 
TMDL process and the funding from the Columbia Basin Fish and Wildlife Program could be 
effectively used to improve habitat conditions and compliance with the Clean Water Act.  
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Appendix A 
Wildlife Assessment Tools 

 
Interactive Biodiversity Information System 
 
IBIS is an informational resource developed by the Northwest Habitat Institute (NHI) to promote 
the conservation of Northwest fish, wildlife, and their habitats through education and the 
distribution of timely, peer-reviewed scientific data. 
 
IBIS contains extensive information about Pacific Northwest fish, wildlife, and their habitats, but 
more noteworthy, IBIS attempts to reveal and analyze the relationships among these species and 
their habitats. NHI hopes to make the IBIS web site a place where students, scientists, resource 
managers or any other interested user can discover and analyze these relationships without 
having to purchase special software (such as geographic information systems) or hassle with the 
integration of disparate data sets. IBIS will, however, provide downloadable data for users who 
desire to perform more advanced analyses or to integrate their own data sets with IBIS data. 
Finally, NHI sees IBIS as not only a fish, wildlife, and habitat information distribution system 
but also as a peer-review system for species data. We acknowledge that in a system as extensive 
as IBIS, there are going to be errors as well as disagreement among scientists regarding the 
attributes of species and their relationships. NHI encourages IBIS users to provide feedback so 
we may correct errors and discuss discrepancies. 
 
The IBIS web site is in the early stages of development, however, NHI staff, with the support of 
many project partners, has been developing the data for over five years. The IBIS database was 
initially developed by NHI for Oregon and Washington during the Wildlife-Habitat Types in 
Oregon and Washington project. IBIS data is currently being refined and extended to include all 
of Idaho, Oregon, Washington, and the Columbia River Basin portions of Montana, Nevada, 
Utah and Wyoming. IBIS will eventually include species range maps, wildlife-habitat maps, 
extensive species-habitat data queries, and interactive wildlife-habitat mapping applications 
allowing dynamic spatial queries for the entire Pacific Northwest as previously defined. 
 
Internet Access: 
The IBIS Internet Home Page can be accessed via the World Wide Web at: 
http://www.nwhi.org/ibis/home/ibis.asp
 
Questions about IBIS may be directed to: 
 
The Northwest Habitat Institute 
P.O. Box 855 
Corvallis, OR 97339 
Phone:(541)753-2199 
Fax:(541)753-2440 
habitat@nwhi.org

http://www.nwhi.org/ibis/home/ibis.asp
mailto:habitat@nwhi.org


Washington Priority Habitats and Species List 
 
The Priority Habitats and Species (PHS) List is a catalog of those species and habitat types 
identified by the Washington Department of Fish and Wildlife (WDFW) as priorities for 
management and preservation. Because information on fish, wildlife, and their habitats is 
dynamic, the PHS List is updated periodically. 
 
The PHS List is a catalog of habitats and species considered to be priorities for conservation and 
management. Priority species require protective measures for their perpetuation due to their 
population status, sensitivity to habitat alteration, and/or recreational, commercial, or tribal 
importance. Priority species include State Endangered, Threatened, Sensitive, and Candidate 
species; animal aggregations considered vulnerable; and those species of recreational, 
commercial, or tribal importance that are vulnerable. Priority habitats are those habitat types or 
elements with unique or significant value to a diverse assemblage of species. A Priority habitat 
may consist of a unique vegetation type or dominant plant species, a described successional 
stage, or a specific structural element. 
 
There are 18 habitat types, 140 vertebrate species, 28 invertebrate species, and 14 species groups 
currently on the PHS List. These constitute about 16 percent of Washington’s approximately 
1,000 vertebrate species and a fraction of the state’s invertebrate fauna. 
 
Mapping of priority habitats and species was initiated in 1990 and includes about two-thirds of 
Washington's 43 million acres. The remaining third generally involves federal and tribal lands. 
Mapping consists of recording locational and descriptive data in a Geographic Information 
System (GIS). These GIS databases represent WDFW's best knowledge of fish and wildlife 
resources and occurrences. It is important to note, however, that priority species or priority 
habitats may occur in areas not currently known to WDFW biologists or in areas for which 
comprehensive surveys have not been conducted. Site-specific surveys may be necessary to rule 
out the presence of priority habitats or species on individual sites. 
 
Included in the PHS system of databases are WDFW's PHS Points and Polygon Databases, 
StreamNet, and the Wildlife Heritage Database. Other information sources include the 
Department of Natural Resources' Aquatic Lands Division database on kelp beds and the U.S. 
Fish and Wildlife Service's information on the National Wetlands Inventory (NWI).  
 
Questions and requests for additional PHS information may be directed to: 
 
Priority Habitats and Species 
WDFW Habitat Program 
600 Capitol Way N 
Olympia WA 98501-1091 
 
Internet Access: 
 
The PHS Internet Home Page can be accessed via the World Wide Web at: 



www.wa.gov/wdfw/hab/phspage.htm
For information on rare plants and plant communities, contact: 
 
Washington Department of Natural Resources 
Natural Heritage Program 
P.O. Box 47016 
Olympia, WA 98504-7016 
(360) 902-1667 
www.wa.gov/dnr/htdocs/fr/nhp

http://www.wa.gov/wdfw/hab/phspage.htm
http://www.wa.gov/dnr/htdocs/fr/nhp


Washington GAP Analysis Project 
 
The Gap Analysis Program (GAP) is a nation-wide program currently administered by the 
Biological Resources Division of the US Geological Survey (BRD-USGS; formerly the National 
Biological Service [NBS]). The overall goal of Gap Analysis is to identify elements of 
biodiversity that lack adequate representation in the nation's network of reserves (i.e., areas 
managed primarily for the protection of biodiversity). Gap Analysis is a coarse-filter approach to 
biodiversity protection. It provides an overview of the distribution and conservation status of 
several components of biodiversity, with particular emphasis on vegetation and terrestrial 
vertebrates. Digital map overlays in a Geographic Information System (GIS) are used to identify 
vegetation types, individual species, and species-rich areas that are unrepresented or 
underrepresented in existing biodiversity management areas. Gap Analysis functions as a 
preliminary step to more detailed studies needed to establish actual boundaries for potential 
additions to the existing network of reserves.  
 
The primary filter in Gap Analysis is vegetation type (defined by the Washington Gap Analysis 
Project as the composite of actual vegetation, vegetation zone, and Ecoprovince). Vegetation 
types are mapped and their conservation status evaluated based on representation on biodiversity 
management areas, conversion to human-dominated landscapes, and spatial context. Vegetation 
is used as the primary filter in Gap Analysis because vegetation patterns are determinants of 
overall biodiversity patterns (Levin 1981, Noss 1990, Franklin 1993). It is impractical to map the 
distributions of all plants and animals, but Gap Analysis makes the assumption that if all 
vegetation types are adequately represented in biodiversity management areas, then most plant 
and animal species will also be adequately represented. The second major Gap Analysis filter is 
composed of information on the distribution of individual species. This filter can be used to 
identify individual species that lack adequate protection and, when individual species maps are 
overlaid, areas of high species richness. In most states, including Washington, vertebrates are the 
only taxa mapped because there is relatively little information available for other taxa, and 
because vertebrates currently command the most attention in conservation issues. 
 
The following are general limitations of Gap Analysis; specific limitations for particular datasets 
are described in the appropriate sections:  
 
Gap Analysis data are derived from remote sensing and modeling to make general assessments 
about conservation status. Any decisions based on the data must be supported by ground-truthing 
and more detailed analyses.  
 
Gap Analysis is not a substitute for the listing of threatened and endangered species and 
associated recovery efforts. A primary argument in favor of Gap Analysis is that it is proactive in 
recognizing areas of high biodiversity value for the long-term maintenance of populations of 
native species and natural ecosystems before individual species and plant communities become 
threatened with extinction. A goal of Gap Analysis is to reduce the rate at which species require 
listing as threatened or endangered.  
 



The static nature of the Gap Analysis data limits their utility in conservation risk assessment. Our 
database provides a snapshot of a region in which land cover and land ownership are dynamic 
and where trend data would be especially useful.  
Gap Analysis is not a substitute for a thorough national biological inventory. As a response to 
rapid habitat loss, Gap Analysis is intended to provide a quick assessment of the distribution of 
vegetation and associated species before they are lost and to provide focus and direction for 
local, regional, and national efforts to maintain biodiversity. The process of improving 
knowledge in systematics, ecology, and distribution of species is lengthy and expensive. That 
process must be continued and expedited in order to provide the detailed information needed for 
a comprehensive assessment of the nation's biodiversity.  
 
Gap Analysis is a coarse-filter approach. The network of Conservation Data Centers (CDC) and 
Natural Heritage Programs established cooperatively by The Nature Conservancy and various 
state agencies maintain detailed databases on the locations of rare elements of biodiversity. 
Conservation of such elements is best accomplished through the fine-filter approach of the above 
organizations. It is not the role of Gap to duplicate or disseminate Natural Heritage Program or 
CDC Element Occurrence Records. Users interested in more specific information about the 
location, status, and ecology of populations of such species are directed to their state Natural 
Heritage Program or CDC. 
 
Internet Access: 
 
The Washington GAP Analysis Internet Home Page can be accessed via the World Wide Web 
at: http://www.fish.washington.edu/naturemapping/wagap/public_html/index.html
 
Questions about the Washington GAP Analysis Project may be directed to: 
 
Washington Cooperative Fish and Wildlife Research Unit 
University of Washington Box 355020 
Seattle, WA 98195-5020  
(206)543-6475 

http://www.fish.washington.edu/naturemapping/wagap/public_html/index.html


Partners in Flight 
 
Partners in Flight was launched in 1990 in response to growing concerns about declines in the 
populations of many land bird species, and in order to emphasize the conservation of birds not 
covered by existing conservation initiatives. The initial focus was on Neotropical migrants, 
species that breed in the Nearctic (North America) and winter in the Neotropics (Central and 
South America), but the focus has spread to include most landbirds and other species requiring 
terrestrial habitats. The central premise of Partners in Flight (PIF) has been that the resources of 
public and private organizations in North and South America must be combined, coordinated, 
and increased in order to achieve success in conserving bird populations in this hemisphere. 
Partners in Flight is a cooperative effort involving partnerships among federal, state and local 
government agencies, philanthropic foundations, professional organizations, conservation 
groups, industry, the academic community, and private individuals. All Partners in Flight 
meetings at all levels are open to anyone interested in bird conservation and we eagerly seek 
your contribution. 
 
Partners in Flight's goal is to focus resources on the improvement of monitoring and inventory, 
research, management, and education programs involving birds and their habitats. The PIF 
strategy is to stimulate cooperative public and private sector efforts in North America and the 
Neotropics to meet these goals.  
 
Bird Conservation Planning Information  
One of the primary activities being conducted by Partners in Flight - U.S. is the development of 
bird conservation plans for the entire continental United States.  
 
The Flight Plan 
The guiding principles for PIF bird conservation planning can be found in the Partners in Flight 
bird conservation strategy, The Flight Plan. It is composed of four parts:  
(1) setting priorities 
(2) establishing objectives 
(3) conservation action 
(4) evaluation. 
 
Physiographic Areas 
The spatial unit chosen by Partners in Flight for planning purposes is the physiographic area. 
There are 58 physiographic areas wholly or partially contained within the contiguous United 
States and several others wholly or partially in Alaska. Partners in Flight bird conservation plans 
in the West use state boundaries as their first sorting unit for planning, with each plan internally 
arranged by physiographic area or habitat type. 
 
Integrated Bird Conservation 
A common spatial language can greatly enhance the potential for communication among 
conservation initiatives. Under the auspices of the North American Bird Conservation Initiative 
(NABCI), Partners in Flight worked with the North American Waterfowl Management Plan, the 
Unites States Shorebird Conservation Plan, and the North American Waterbird Conservation 



Plan, as well as with counterparts in Mexico and Canada, to develop a standard map of planning 
regions to be shared by all initiatives. These Bird Conservation Regions are intended to serve as 
planning, implementation, and evaluation units for integrated bird conservation for the entire 
continent. Future revisions of PIF Bird Conservation Plans will begin to utilize Bird 
Conservation Regions as the planning units, facilitating integration with planning efforts of the 
other initiatives. 
Species Assessment 
An important component in The PIF Flight Plan is the identification of priority species. PIF 
recognized that existing means of setting conservation priorities did not capture the complexities 
and needs of birds. The PIF Species Assessment process uses the best of traditional methods 
modified by our knowledge of bird biology to create a scientifically credible means of 
prioritizing birds and their habitat. It is a dynamic method that uses several criteria to rank a 
species’ vulnerability. Numerical scores are given for each criterion, with higher scores 
reflecting higher vulnerability. The most vulnerable species are those with declining population 
trends, limited geographic ranges, and/or deteriorating habitats.  
 
PIF Watch List 
The Partners in Flight Watch List was developed using the Species Assessment to highlight those 
birds of the continental United States, not already listed under the Endangered Species Act, that 
most warrant conservation attention. There is no single reason why all of these birds are on the 
list. Some are relatively common but undergoing steep population declines; others are rare but 
actually increasing in numbers. The Watch List is not intended to drive local conservation 
agendas, which should be based on priorities identified within each physiographic area. 
 
Species Account Resources 
Species accounts that synthesize scientific literature on the life histories and effects of 
management practices on particular bird species are available from a variety of sources.  
 
Bird Conservation Plans Summary Document 
The development of Bird Conservation Plans is a complicated process. More detailed 
information about the PIF Bird Conservation Planning Process and PIF Bird Conservation Plans 
is provided in the recent PIF publication - Partners in Flight: Conservation of the Land Birds of 
the United States. 
 
Internet Access: 
The Partners in Flight Internet Home Page can be accessed via the World Wide Web at: 
http://www.partnersinflight.org/

http://www.partnersinflight.org/


National Wetland Inventory 
 
The National Wetlands Inventory (NWI) of the U.S. Fish and Wildlife Service produces 
information on the characteristics, extent, and status of the Nation’s wetlands and 
deepwater habitats. The National Wetlands Inventory Center information is used by 
Federal, State, and local agencies, academic institutions, U.S. Congress, and the private 
sector. The NWIC has mapped 90 percent of the lower 48 states, and 34 percent of 
Alaska. About 44 percent of the lower 48 states and 13 percent of Alaska are digitized. 
Congressional mandates require the NWIC to produce status and trends reports to 
Congress at ten-year intervals. In addition to status and trends reports, the NWIC has 
produced over 130 publications, including manuals, plant and hydric soils lists, field 
guides, posters, wall size resource maps, atlases, state reports, and numerous articles 
published in professional journals.  
 
The NWI National Center in St. Petersburg, Florida, includes a state-of-the-art computer 
operation which is responsible for constructing the wetlands layer of the National Spatial 
Data Infrastructure. Digitized wetlands data can be integrated with other layers of the 
NSDI such as natural resources and cultural and physical features, leading to production 
of selected color and customized maps of the information from wetland maps, and the 
transfer of digital (computer-readable) data to users and researchers world-wide. Dozens 
of organizations, including Federal, State, county agencies, and private sector 
organizations such as Ducks Unlimited, have supported conversion of wetland maps into 
digital data for computer use. Statewide databases have been built for 9 States and 
initiated in 5 other States. Digitized wetland data are also available for portions of 37 
other States. Once a digital database is constructed, users can obtain the data at no cost 
over the Internet, or through the U.S. Geological Survey for the cost of reproduction. 
 
NWI maintains a MAPS database of metadata containing production information, history, 
and availability of all maps and digital wetlands data produced by NWI. This database is 
available over the Internet.  
 
The Emergency Wetlands Resources Act requires that NWI archive and disseminate 
wetlands maps and digitized data as it becomes available. The process prescribed by 
Office of Management and Budget (OMB) Circular A-16, "Coordination of Surveying, 
Mapping, and Related Spatial Data", provides an avenue for increased NWI coordination 
activities with other Federal agencies to reduce waste in government programs. As chair 
of the Federal Geographic Data Committee’s Wetlands Subcommittee, the NWI Project 
Leader is responsible for promoting the development, sharing, and dissemination of 
wetlands related spatial data. The Secretary of the Interior chairs the Federal Geographic 
Data Committee. NWI continues to coordinate mapping activities under 36 cooperative 
agreements or memoranda of understanding. NWI is involved in training and providing 
technical assistance to the public and other agencies.  
 



NWI maps and digital data are distributed widely throughout the country and the world. 
NWI has distributed over 1.7 million maps nationally since they were first introduced. 
Map distribution is accomplished through Cooperator-Run Distribution centers.  
 
Users of NWI maps and digital data are as varied as are the uses. Maps are used by all 
levels of government, academia, Congress, private consultants, land developers, and 
conservation organizations. The public makes extensive use of NWI maps in a myriad of 
applications including planning for watershed and drinking water supply protection; 
siting of transportation corridors; construction of solid waste facilities; and siting of 
schools and other municipal buildings. Resource managers in the Service and the States 
are provided with maps which are essential for effective habitat management and 
acquisition of important wetland areas needed to perpetuate migratory bird populations as 
called for in the North American Waterfowl and Wetlands Management Plan; for 
fisheries restoration; floodplain planning; and endangered species recovery plans. 
Agencies from the Department of Agriculture use the maps as a major tool in the 
identification of wetlands for the administration of the Swampbuster provisions of the 
1985 and 1990 Farm Bills. Regulatory agencies use the maps to help in advanced wetland 
identification procedures, and to determine wetland values and mitigation requirements. 
Private sector planners use the maps to determine location and nature of wetlands to aid 
in framing alternative plans to meet regulatory requirements. The maps are instrumental 
in preventing problems from developing and in providing facts that allow sound business 
decisions to be made quickly, accurately, and efficiently. Good planning protects the 
habitat value of wetlands for wildlife, preserves water quality, provides flood protection, 
and enhances ground water recharge, among many other wetland values.  
 
Additional sources of data are maintained by the Service to complement the information 
available from the maps themselves. The Service maintains a National List of Vascular 
Plant Species that Occur in Wetlands. This list is referenced in the Federal Manual for 
Identifying and Delineating Jurisdictional Wetlands, and in the Natural Resources 
Conservation Service’s procedures to identify wetlands for the Swampbuster provision of 
the Farm Bill. The recent report on wetlands by the National Academy of Sciences found 
the National List to be scientifically sound and recommended that the Service continue 
development of the list. The Service has developed a protocol to allow other agencies and 
private individuals to submit additions, deletions, or changes to the list. The National List 
and Regional Lists are available over the Internet through the NWI Homepage. 
 
NWI digital data have been available over the Internet since 1994. In the first year alone 
93,000 data files were distributed through anonymous file transfer protocol (FTP) access 
to wetland maps digital line graph (DLG) data. To date, over 250,000 electronic copies of 
wetland maps are in the hands of resource managers and the general public. One-third of 
the digital wetlands files downloaded off Internet went to government agencies at 
Federal, State, Regional, and local levels. Other users include commercial enterprises, 
environmental organizations, universities, and the military. Users from 25 countries from 
Estonia to New Zealand to Chile obtained NWI maps from the Internet. This excellent 
partnership provides information to any government, private, or commercial entity that 
requires assistance to address issues throughout the world. 



 
The National Wetlands Inventory Internet Home Page can be accessed via the World 
Wide Web at: http://wetlands.fws.gov/
 
 

http://wetlands.fws.gov/


Appendix B 
Rare Plants of the Yakima Subbasin 

 
Table B1 
List of known occurrences of rare plants in the Yakima subbasin, Washington (Kittitas, Yakima and 
Benton Counties, WNHP 2003). 
 

SCIENTIFIC NAME COMMON NAME STATE 
STATUS 

FED. 
STATUS

Agoseris elata  Tall agoseris  Sensitive    
Ammannia robusta  Grand redstem  Threatened    
Anemone nuttalliana  Pasqueflower  Threatened    
Arenaria franklinii var thompsonii  Thompson's sandwort  Review    
Astragalus arrectus  Palouse milk-vetch  Sensitive    
Astragalus columbianus  Columbia milk-vetch     Sensitive  SC 
Astragalus misellus var pauper  Pauper milk-vetch  Sensitive    
Calochortus longebarbatus var 
longebarbatus  Long-bearded sego lily     Sensitive  SC 
Calyptridium roseum  Rosy pussypaws  Threatened    
Camissonia minor  Small-flower evening-primrose  Sensitive    
Camissonia pygmaea  Dwarf evening-primrose  Sensitive    
Camissonia scapoidea  Naked-stemmed evening-primrose  Sensitive    
Carex comosa  Bristly sedge  Sensitive    
Carex densa  Dense sedge  Threatened    
Carex heteroneura  Different nerve sedge  Review    
Carex pauciflora  Few-flowered sedge  Sensitive    
Castilleja cryptantha  Obscure indian-paintbrush     Sensitive  SC 
Chaenactis thompsonii  Thompson's chaenactis  Sensitive    
Collomia macrocalyx  Bristle-flowered collomia     Sensitive    
Cryptantha leucophaea  Gray cryptantha  Sensitive  SC 
Cryptantha rostellata  Beaked cryptantha  Threatened    
Cryptantha scoparia  Miner's candle  Sensitive    
Cryptantha spiculifera  Snake river cryptantha  Sensitive    
Cyperus bipartitus  Shining flatsedge  Sensitive    
Cypripedium fasciculatum  Clustered lady's-slipper     Sensitive  SC 
Delphinium viridescens  Wenatchee larkspur  Threatened  SC 
Eatonella nivea  White eatonella  Threatened    
Eleocharis rostellata  Beaked spike-rush     Sensitive    
Erigeron basalticus  Basalt daisy  Threatened  C 
Erigeron piperianus  Piper's daisy  Sensitive    
Erigeron salishii  Salish fleabane  Sensitive    
Eriogonum codium  Umtanum desert buckwheat  Endangered C 
Gentiana douglasiana  Swamp gentian  Sensitive    
Gilia leptomeria  Great basin gilia  Sensitive    
Hackelia hispida var disjuncta  Sagebrush stickseed  Sensitive    
Haplopappus hirtus var sonchifolius  Sticky goldenweed  Review   
Haplopappus liatriformis  Palouse goldenweed  Threatened  SC 



SCIENTIFIC NAME COMMON NAME STATE 
STATUS 

FED. 
STATUS

Heterotheca oregona  Oregon goldenaster  Threatened    
Hypericum majus  Canadian st. john's-wort  Sensitive    
Iliamna longisepala  Longsepal globemallow  Sensitive    
Lipocarpha aristulata  Awned halfchaff sedge  Threatened    
Lobelia kalmii  Kalm's lobelia  Endangered   
Loeflingia squarrosa var squarrosa  Loeflingia  Threatened    
Lomatium tuberosum  Hoover's desert-parsley  Sensitive  SC 
Luzula arcuata  Curved woodrush     Sensitive    
Mimulus pulsiferae  Pulsifer's monkey-flower     Sensitive    
Mimulus suksdorfii  Suksdorf's monkey-flower  Sensitive    
Montia diffusa  Branching montia  Sensitive    
Nicotiana attenuata  Coyote tobacco     Sensitive    
Oenothera caespitosa ssp caespitosa  Cespitose evening-primrose  Sensitive    
Oenothera flava  Long-tubed evening-primrose  Pos Extirpated    
Ophioglossum pusillum  Adder's-tongue  Threatened    
Pedicularis rainierensis  Mt. rainier lousewort     Sensitive    
Pediocactus simpsonii var robustior  Hedgehog cactus  Review    
Pellaea breweri  Brewer's cliff-brake  Sensitive    
Penstemon eriantherus var whitedii  Fuzzytongue penstemon  Sensitive    
Phacelia minutissima  Least phacelia  Endangered  SC 
Platanthera sparsiflora  Canyon bog-orchid  Threatened    
Poa arctica ssp arctica  Gray's bluegrass  Review   
Potentilla breweri  Brewer's cinquefoil  Threatened    
Rorippa columbiae  Persistentsepal yellowcress  Endangered SC 
Rotala ramosior  Lowland toothcup  Threatened    
Sidalcea oregana var calva  Wenatchee mountain checker-mallow Endangered  LE 
Silene seelyi  Seely's silene  Sensitive  SC 
Sisyrinchium sarmentosum  Pale blue-eyed grass  Threatened  SC 
Spiranthes porrifolia  Western ladies-tresses  Sensitive    
Tauschia hooveri  Hoover's tauschia  Threatened  SC 
 
Federal Status 
Federal Status under the U.S. Endangered Species Act as published in the Federal Register: 
 
LE = Listed Endangered. In danger of extinction. 
LT = Listed Threatened. Likely to become endangered. 
PE = Proposed Endangered. 
PT = Proposed Threatened. 
C = Candidate species. Sufficient information exists to support listing as Endangered or 

Threatened. 
SC = Species of Concern. An unofficial status, the species appears to be in jeopardy, but 

insufficient information to support listing. 
NL = Not Listed. Used when two portions of a taxon have different federal status. 

 



Table B2 
List of known high-quality or rare plant communities and wetland ecosystems of the Yakima subbasin, 
Washington (Kittitas, Yakima and Benton Counties, WNHP 2003). 
 

Scientific name Common Name 
Abies amabilis -Tsuga mertensiana cover type Pacific Silver Fir - Mountain Hemlock Forest 
Abies amabilis / Rhododendron albiflorum forest Pacific Silver Fir / Cascade Azalea 
Abies amabilis / Vaccinium membranaceum forest Pacific Silver Fir / Big Huckleberry 
Abies grandis / Calamagrostis rubescens woodland Grand Fir / Pinegrass 
Abies lasiocarpa - Picea engelmannii cover type Subalpine Fir - Engelmann Spruce Forest 
Abies lasiocarpa / vaccinium scoparium forest Subalpine Fir / Grouseberry 
Abies lasiocarpa / xerophyllum tenax forest Subalpine Fir / Beargrass 
Artemisia arbuscula / festuca idahoensis dwarf- Low Sagebrush / Idaho Fescue 
Artemisia arbuscula cover type Low Sagebrush Shrubland 
Artemisia rigida / poa secunda dwarf-shrub Stiff Sagebrush / Sandberg's Bluegrass 
Artemisia rigida cover type Stiff Sagebrush Shrubland 
Artemisia tridentata / festuca idahoensis shrub Big Sagebrush / Idaho Fescue 
Artemisia tridentata ssp. Wyomingensis / poa Wyoming Big Sagebrush / Sandberg's Bluegrass 
Artemisia tridentata ssp. Wyomingensis / Wyoming Big Sagebrush / Bluebunch 
Artemisia tridentata ssp. Wyomingensis / stipa Wyoming Big Sagebrush / Needle-And-Thread 
Artemisia tripartita / festuca idahoensis shrub Threetip Sagebrush / Idaho Fescue 
Artemisia tripartita / pseudoroegneria spicata shrub Threetip Sagebrush / Bluebunch Wheatgrass 
Artemisia tripartita / stipa comata shrub herbaceous Threetip Sagebrush / Needle-And-Thread 
Chamaecyparis nootkatensis - tsuga mertensiana Alaska Yellow-Cedar - Mountain Hemlock 
Chamaecyparis nootkatensis cover type Alaska Yellow-Cedar Forest 
Deschampsia caespitosa herbaceous vegetation Tufted Hairgrass 
Eriogonum douglasii / poa secunda dwarf-shrub Douglas' Buckwheat / Sandberg's Bluegrass 
Eriogonum sphaerocephalum / poa secunda dwarf- Rock Buckwheat / Sandberg's Bluegrass 
Eriogonum thymoides / poa secunda dwarf-shrub Thyme Buckwheat / Sandberg's Bluegrass 
Grayia spinosa / poa secunda shrubland Spiny Hopsage / Sandberg's Bluegrass 
Krascheninnikovia lanata / poa secunda dwarf- Winter-Fat / Sandberg's Bluegrass 
Larix occidentalis cover type Western Larch Forest 
Low elevation freshwater wetland cb Low Elevation Freshwater Wetland Cb 
Picea engelmannii cover type Engelmann Spruce Forest 
Pinus albicaulis - abies lasiocarpa cover type White-Bark Pine - Subalpine Fir Forest 
Pinus albicaulis cover type White-Bark Pine Forest 
Pinus monticola cover type Western White Pine Forest 
Pinus ponderosa - pseudotsuga menziesii / Ponderosa Pine - Douglas-Fir / Pinegrass 
Pinus ponderosa / symphoricarpos albus Ponderosa Pine - Common Snowberry 
Pinus ponderosa cover type Ponderosa Pine Forest 
Populus balsamifera ssp. Trichocarpa / salix exigua Black Cottonwood / Sandbar Willow 
Pseudotsuga menziesii - abies grandis cover type Douglas-Fir - Grand Fir Forest 
Pseudotsuga menziesii - abies lasiocarpa cover type Douglas-Fir - Subalpine Fir Forest 
Pseudotsuga menziesii - tsuga heterophylla cover 
type

Douglas-Fir - Western Hemlock Forest 

Purshia tridentata / oryzopsis hymenoides shrubland Bitterbrush / Indian Ricegrass 



Scientific name Common Name 
Quercus garryana / carex geyeri woodland Oregon White Oak / Geyer's Sedge 
Quercus garryana / elymus glaucus woodland Oregon White Oak / Blue Wildrye 
Quercus garryana forest (provisional) Oregon White Oak 
Salix amygdaloides / salix exigua woodland Peach-Leaf Willow / Sandbar Willow 
Tsuga mertensiana - abies amabilis / phyllodoce Mountain Hemlock - Pacific Silver Fir / Pink 
Tsuga mertensiana - abies amabilis / rhododendron Mountain Hemlock - Pacific Silver Fir / 
Tsuga mertensiana - abies amabilis / vaccinium Mountain Hemlock - Pacific Silver Fir / Big 
Tsuga mertensiana - abies amabilis / xerophyllum Mountain Hemlock - Pacific Silver Fir / 
Tsuga mertensiana / luzula glabrata var. Hitchcockii Mountain Hemlock / Smooth Woodrush 
Typha latifolia western herbaceous vegetation Broad-Leaf Cattail 



Appendix C 
IBIS Habitat Types  

 
Westside Lowlands Conifer-Hardwood Forest 
Christopher B. Chappell and Jimmy Kagan 

 
Geographic Distribution. This forest habitat occurs throughout low-elevation western Washington, except on 
extremely dry or wet sites. In Oregon it occurs on the western slopes of the Cascades, around the margins of the 
Willamette Valley, in the Coast Range, and along the outer coast. The global distribution extends from southeastern 

Alaska south to southwestern Oregon. 

Physical Setting. Climate is relatively mild and moist to 
wet. Mean annual precipitation is mostly 35-100 inches 
(90-254 cm), but can vary locally. Snowfall ranges from 
rare to regular, but is transitory. Summers are relatively 
dry. Summer fog is a major factor on the outer coast in the 
Sitka spruce zone. Elevation ranges from sea level to a 
maximum of about 2,000 ft (610 m) in much of northern 
Washington and 3,500 ft (1,067 m) in central Oregon. 
Soils and geology are very diverse. Topography ranges 
from relatively flat glacial till plains to steep mountainous 
terrain. 

Landscape Setting. This is the most extensive habitat in the lowlands on the west side of the Cascades, except in 
southwestern Oregon, and forms the matrix within which other habitats occur as patches, especially Westside 
Riparian-Wetlands and less commonly Herbaceous Wetlands or Open Water. It also occurs adjacent to or in a 
mosaic with Urban and Mixed Environs (hereafter Urban) or Agriculture, Pasture and Mixed Environs (hereafter 
Agriculture) habitats. In the driest areas, it occurs adjacent to or in a mosaic with Westside Oak and Dry Douglas-fir 
Forest and Woodlands. Bordering this habitat at upper elevations is Montane Mixed Conifer Forest. Along the 
coastline, it often occurs adjacent to Coastal Dunes and Beaches. In southwestern Oregon, it may border Southwest 

Oregon Mixed Conifer-Hardwood Forest. The primary 
land use for this habitat is forestry. 

Structure. This habitat is forest, or rarely woodland, 
dominated by evergreen conifers, deciduous broadleaf 
trees, or both. Late seral stands typically have an 
abundance of large (>164 ft [50 m] tall) coniferous trees, a 
multi-layered canopy structure, large snags, and many 
large logs on the ground. Early seral stands typically have 
smaller trees, single-storied canopies, and may be 
dominated by conifers, broadleaf trees, or both. Coarse 
woody debris is abundant in early seral stands after natural 
disturbances but much less so after clearcutting. Forest 

understories are structurally diverse: evergreen shrubs tend to dominate on nutrient-poor or drier sites; deciduous 
shrubs, ferns, and/or forbs tend to dominate on relatively nutrient-rich or moist sites. Shrubs may be low (1.6 ft [0.5 
m] tall), medium-tall (3.3-6.6 ft [1-2 m]), or tall (6.6-13.1 ft [2-4 m]). Almost all structural stages are represented in 



the successional sequence within this habitat. Mosses are often a major ground cover. Lichens are abundant in the 
canopy of old stands. 

Composition. Western hemlock (Tsuga heterophylla) and Douglas-fir (Pseudotsuga menziesii) are the most 
characteristic species and 1 or both are typically present. Most stands are dominated by 1 or more of the following: 
Douglas-fir, western hemlock, western redcedar (Thuja plicata), Sitka spruce (Picea sitchensis), red alder (Alnus 
rubra), or bigleaf maple (Acer macrophyllum). Trees of local importance that may be dominant include Port-Orford 
cedar (Chamaecyparis lawsoniana) in the south, shore pine (Pinus contorta var. contorta) on stabilized dunes, and 
grand fir (Abies grandis) in drier climates. Western white pine (Pinus monticola) is frequent but subordinate in 
importance through much of this habitat. Pacific silver fir (Abies amabilis) is largely absent except on the wettest 
low-elevation portion of the western Olympic Peninsula, where it is common and sometimes co-dominant. Common 
small subcanopy trees are cascara buckthorn (Rhamnus purshiana) in more moist climates and Pacific yew (Taxus 
brevifolia) in somewhat drier climates or sites. 

Sitka spruce is found as a major species only in the outer coastal area at low elevations where summer fog is a 
significant factor. Bigleaf maple is most abundant in the Puget Lowland, around the Willamette Valley, and in the 
central Oregon Cascades, but occurs elsewhere also. Douglas-fir is absent to uncommon as a native species in the 
very wet maritime outer coastal area of Washington, including the coastal plain on the west side of the Olympic 
Peninsula. However, it has been extensively planted in that area. Port-Orford cedar occurs only in southern Oregon. 
Paper birch (Betula papyrifera) occurs as a co-dominant only in Whatcom County, Washington. Grand fir occurs as 

an occasional co-dominant only in the Puget Lowland and 
Willamette Valley.  

Dominant or co-dominant understory shrub species of more 
than local importance include salal (Gaultheria shallon), 
dwarf Oregongrape (Mahonia nervosa), vine maple (Acer 
circinatum), Pacific rhododendron (Rhododendron 
macrophyllum), salmonberry (Rubus spectabilis), trailing 
blackberry (R. ursinus), red elderberry (Sambucus 
racemosa), fools huckleberry (Menziesia ferruginea), 
beargrass (Xerophyllum tenax), oval-leaf huckleberry 
(Vaccinium ovalifolium), evergreen huckleberry (V. 
ovatum), and red huckleberry (V. parvifolium). Salal and 

rhododendron are particularly associated with low nutrient or relatively dry sites. 

Swordfern (Polystichum munitum) is the most common herbaceous species and is often dominant on nitrogen-rich or 
moist sites. Other forbs and ferns that frequently dominate the understory are Oregon oxalis (Oxalis oregana), 
deerfern (Blechnum spicant), bracken fern (Pteridium aquilinum), vanillaleaf (Achlys triphylla), twinflower 
(Linnaea borealis), false lily-of-the-valley (Maianthemum dilatatum), western springbeauty (Claytonia siberica), 
foamflower (Tiarella trifoliata), inside-out flower (Vancouveria hexandra), and common whipplea (Whipplea 
modesta). 

Other Classifications and Key References. This habitat includes most of the forests and their successional seres 
within the Tsuga heterophylla and Picea sitchensis zones 88. This habitat is also referred to as Douglas-fir-western 
hemlock and Sitka spruce-western hemlock forests 87, spruce-cedar-hemlock forest (Picea-Thuja-Tsuga, No. 1) and 
cedar-hemlock-Douglas-fir forest (Thuja-Tsuga-Pseudotsuga, No. 2) 136. The Oregon Gap II Project 126 and Oregon 
Vegetation Landscape-Level Cover Types 127 would crosswalk with Sitka spruce-western hemlock maritime forest, 
Douglas-fir-western hemlock-red cedar forest, red alder forest, red alder-bigleaf maple forest, mixed conifer/mixed 



deciduous forest, south coast mixed-deciduous forest, and coastal lodgepole forest. The Washington Gap Vegetation 
map includes this vegetation as conifer forest, mixed hardwood/conifer forest, and hardwood forest in the Sitka 
spruce, western hemlock, Olympic Douglas-fir, Puget Sound Douglas-fir, Cowlitz River and Willamette Valley 

zones 37. A number of other references describe elements 
of this habitat 13, 25, 26, 40, 42, 66, 90, 104, 110, 111, 114, 115, 210. 

Natural Disturbance Regime. Fire is the major natural 
disturbance in all but the wettest climatic area (Sitka 
spruce zone), where wind becomes the major source of 
natural disturbance. Natural fire-return intervals generally 
range from about 100 years or less in the driest areas to 

several hundred years 1, 115, 160. Mean fire-return interval 
for the western hemlock zone as a whole is 250 years, but 
may vary greatly. Major natural fires are associated with 
occasional extreme weather conditions 1. Fires are 
typically high-severity, with few trees surviving. 
However, low- and moderate-severity fires that leave 
partial to complete live canopies are not uncommon, 
especially in drier climatic areas. Occasional major windstorms hit outer coastal forests most intensely, where fires 
are rare. Severity of wind disturbance varies greatly, with minor events being extremely frequent and major events 
occurring once every few decades. Bark beetles and fungi are significant causes of mortality that typically operate 
on a small scale. Landslides are another natural disturbance that occur in some areas. 

Succession and Stand Dynamics. After a severe fire or blowdown, a typical stand will be briefly occupied by 
annual and perennial ruderal forbs and grasses as well as predisturbance understory shrubs and herbs that resprout 
102. Herbaceous species generally give way to dominance by shrubs or a mixture of shrubs and young trees within a 
few years. If shrubs are dense and trees did not establish early, the site may remain as a shrubland for an 
indeterminate period. Early seral tree species can be any of the potential dominants for the habitat, depending on 
environment, type of disturbance, and seed source. All of these species except the short-lived red alder are capable 
of persisting for at least a few hundred years. Douglas-fir is the most common dominant after fire, but is uncommon 
in the wettest zones. It is also the most fire resistant of the trees in this habitat and survives moderate-severity fires 
well. After the tree canopy closes, the understory may become sparse, corresponding with the stem-exclusion stage 
168. Eventually tree density will decrease and the understory will begin to flourish again, typically at stand age 60-
100 years. As trees grow larger and a new generation of shade-tolerant understory trees (usually western hemlock, 
less commonly western redcedar) grows up, a multi-layered canopy will gradually develop and be well expressed by 
stand age 200-400 years 89. Another fire is likely to return before the loss of shade-intolerant Douglas-fir from the 
canopy at stand age 800-1,000 years, unless the stand is located in the wet maritime zone. Throughout this habitat, 

western hemlock tends to increase in importance as stand 
development proceeds. Coarse woody debris peaks in 
abundance in the first 50 years after a fire and is least 
abundant at about stand age 100-200 years 193. 



Effects of Management and Anthropogenic Impacts. Red alder is more successful after typical logging 
disturbance than after fire alone on moist, nutrient-rich sites, perhaps because of the species’ ability to establish 
abundantly on scarified soils 100. Alder is much more common now because of large-scale logging activities 87. Alder 
grows more quickly in height early in succession than the conifers, thereby prompting many forest managers to 
apply herbicides for alder control. If alder is allowed to grow and dominate early successional stands, it will decline 
in importance after about 70 years and die out completely by age 100. Often there are suppressed conifers in the 
subcanopy that potentially can respond to the death of the alder canopy. However, salmonberry sometimes forms a 
dense shrub layer under the alder, which can exclude conifer regeneration 88. Salmonberry responds positively to soil 
disturbance, such as that associated with logging 19. Bigleaf maple sprouts readily after logging and is therefore well 
adapted to increase after disturbance as well. Clearcut logging and plantation forestry have resulted in less diverse 
tree canopies, and have focused mainly on Douglas-fir, with reductions in coarse woody debris over natural levels, a 
shortened stand initiation phase, and succession truncated well before late-seral characteristics are expressed. 
Douglas-fir has been almost universally planted, even in wet coastal areas of Washington, where it is rare in natural 
stands. 

Status and Trends. Extremely large areas of this habitat remain. Some loss has occurred, primarily to development 
in the Puget Lowland. Condition of what remains has been degraded by industrial forest practices at both the stand 
and landscape scale. Most of the habitat is probably now in Douglas-fir plantations. Only a fraction of the original 
old-growth forest remains, mostly in national forests in the Cascade and Olympic mountains. Areal extent continues 
to be reduced gradually, especially in the Puget Lowland. An increase in alternative silviculture practices may be 
improving structural and species diversity in some areas. However, intensive logging of natural-origin mature and 
young stands and even small areas of old growth continues. Of the 62 plant associations representing this habitat 
listed in the National Vegetation Classification, 27 percent are globally imperiled or critically imperiled 10. 



Montane Mixed Conifer Forest 
Christopher B. Chappell 

 
Geographic Distribution. These forests occur in mountains throughout Washington and Oregon, excepting the 
Basin and Range of southeastern Oregon. These include the Cascade Range, Olympic Mountains, Okanogan 

Highlands, Coast Range (rarely), Blue and Wallowa 
Mountains, and Siskiyou Mountains.  

Physical Setting. This habitat is typified by a moderate to 
deep winter snow pack that persists for 3 to 9 months. The 
climate is moderately cool and wet to moderately dry and 
very cold. Mean annual precipitation ranges from about 40 
inches (102 cm) to >200 inches (508 cm). Elevation is mid 
to upper montane, as low as 2,000 ft (610 m) in northern 
Washington, to as high as 7,500 ft (2,287 m) in southern 
Oregon. On the west side, it occupies an elevational zone 
of about 2,500 to 3,000 vertical feet (762 to 914 m), and 
on the eastside it occupies a narrower zone of about 1,500 

vertical feet (457 m). Topography is generally mountainous. Soils are typically not well developed, but varied in 
their parent material: glacial till, volcanic ash, residuum, or colluvium. Spodosols are common. 

Landscape Setting. This habitat is found adjacent to 
Westside Lowlands Conifer-Hardwood Forest, Eastside 
Mixed Conifer Forests, or Southwest Oregon Mixed 
Conifer-Hardwood Forest at its lower elevation limits and 
to Subalpine Parkland at its upper elevation limits. 
Inclusions of Montane Forested Wetlands, Westside 
Riparian Wetlands, and less commonly Open Water or 
Herbaceous Wetlands occur within the matrix of montane 
forest habitat. The typical land use is forestry or 
recreation. Most of this type is found on public lands 
managed for timber values and much of it has been 
harvested in a dispersed-patch pattern. 

Structure. This is a forest, or rarely woodland, dominated 
by evergreen conifers. Canopy structure varies from 
single- to multi-storied. Tree size also varies from small to 
very large. Large snags and logs vary from abundant to 
uncommon. Understories vary in structure: shrubs, forbs, 
ferns, graminoids or some combination of these usually 
dominate, but they can be depauperate as well. Deciduous 
broadleaf shrubs are most typical as understory dominants. Early successional structure after logging or fire varies 
depending on understory species present. Mosses are a major ground cover and epiphytie lichens are typically 
abundant in the canopy. 

Composition. This forest habitat is recognized by the dominance or prominence of 1 of the following species: 
Pacific silver fir (Abies amabilis), mountain hemlock (Tsuga mertensiana), subalpine fir (A. lasiocarpa), Shasta red 
fir (A. magnific var. shastensi), Engelmann spruce (Picea engelmannii), noble fir (A. procera), or Alaska yellow-



cedar (Chamaecyparis nootkatensis). Several other trees may co-dominate: Douglas-fir (Pseudotsuga menziesii), 
lodgepole pine (Pinus contorta), western hemlock (Tsuga heterophylla), western redcedar (Thuja plicata), or white 
fir (A. concolor). Tree regeneration is typically dominated by Pacific silver fir in moist westside middle-elevation 
zones; by mountain hemlock, sometimes with silver fir, in cool, very snowy zones on the west side and along the 
Cascade Crest; by subalpine fir in cold, drier eastside zones; and by Shasta red fir in the snowy mid- to upper-
elevation zone of southwestern and south-central Oregon. 

Subalpine fir and Engelmann spruce are major species only east of the Cascade Crest in Washington, in the Blue 
Mountains ecoregion, and in the northeastern Olympic Mountains (spruce is largely absent in the Olympic 
Mountains). Lodgepole pine is important east of the Cascade Crest throughout and in central and southern Oregon. 
Douglas-fir is important east of the Cascade Crest and at lower elevations on the west side. Pacific silver fir is a 
major species on the west side as far south as central Oregon. Noble fir, as a native species, is found primarily in the 
western Cascades from central Washington to central Oregon. Mountain hemlock is a common dominant at higher 
elevations along the Cascade Crest and to the west. Western hemlock, and to a lesser degree western redcedar, occur 
as dominants primarily with silver fir at lower elevations on the west side. Alaska yellow-cedar occurs as a co-
dominant west of the Cascade Crest in Washington, rarely in northern Oregon. Shasta red fir and white fir occur 
only from central Oregon south, the latter mainly at lower elevations. 

 
Deciduous shrubs that commonly dominate or co-dominate the understory are oval-leaf huckleberry (Vaccinium 
ovalifolium), big huckleberry (V. membranaceum), grouseberry (V. scoparium), dwarf huckleberry (V. cespitosum), 
fools huckleberry (Menziesia ferruginea), Cascade azalea (Rhododendron albiflorum), copperbush (Elliottia 
pyroliflorus), devil’s-club (Oplopanax horridus), and, in the far south only, baldhip rose (Rosa gymnocarpa), 
currants (Ribes spp.), and creeping snowberry (Symphoricarpos mollis). Important evergreen shrubs include salal 
(Gaultheria shallon), dwarf Oregongrape (Mahonia nervosa), Pacific rhododendron (Rhododendron macrophyllum), 
deer oak (Quercus sadleriana), pinemat manzanita (Arctostaphylos nevadensis), beargrass (Xerophyllum tenax), and 
Oregon boxwood (Paxistima myrsinites). 

Graminoid dominants are found primarily just along the 
Cascade Crest and to the east and include pinegrass 
(Calamagrostis rubescens), Geyer’s sedge (Carex geyeri), 
smooth woodrush (Luzula glabrata var. hitchcockii), and 
long-stolon sedge (Carex inops). Deerfern (Blechnum 
spicant) and western oakfern (Gymnocarpium dryopteris) 
are commonly co-dominant. The most abundant forbs 
include Oregon oxalis (Oxalis oregana), single-leaf 

foamflower (Tiarella trifoliata var. unifoliata), rosy twisted-stalk (Streptopus roseus), queen’s cup (Clintonia 
uniflora), western bunchberry (Cornus unalaschkensis), twinflower (Linnaea borealis), prince’s pine (Chimaphila 
umbellata), five-leaved bramble (Rubus pedatus), and dwarf bramble (R. lasiococcus), sidebells (Orthilia secunda), 
avalanche lily (Erythronium montanum), Sitka valerian (Valeriana sitchensis), false lily-of-the-valley 
(Maianthemum dilatatum), and Idaho goldthread (Coptis occidentalis). 

Other Classifications and Key References. This habitat includes most of the upland forests and their successional 
stages, except lodgepole pine dominated forests, in the Tsuga mertensiana, Abies amabilis, A. magnifica var. 
shastensis, A. lasiocarpa zones of Franklin and Dyrness 88. Portions of this habitat have also been referred to as A. 
amabilis-Tsuga heterophylla forests, A. magnifica var. shastensis forests, and Tsuga mertensiana forests 87. It is 
equivalent to Silver fir-Douglas-fir forest No. 3, closed portion of Fir-hemlock forest No. 4, Red fir forest No. 7, and 
closed portion of Western spruce-fir forest No. 15 136; The Oregon Gap II Project 126 and Oregon Vegetation 



Landscape-Level Cover Types 127 that would represent this type are mountain hemlock montane forest, true fir-
hemlock montane forest, montane mixed conifer forest, Shasta red fir-mountain hemlock forest, and subalpine fir-
lodgepole pine montane conifer; also most of the conifer forest in the Silver Fir, Mountain Hemlock, and Subalpine 
Fir Zones of Washington Gap 37. A number of other references describe this habitat 13, 15, 17, 25, 26, 36, 38, 90, 108, 111, 114, 115, 

118, 144, 148, 158, 212, 221. 

Natural Disturbance Regime. Fire is the major natural disturbance in this habitat. Fire regimes are primarily of the 
high-severity type 1, but also include the moderate-severity regime (moderately frequent and highly variable) for 
Shasta red fir forests 39. Mean fire-return intervals vary greatly, from ³800 years for some mountain hemlock-silver 
fir forests to about 40 years for red fir forests. Windstorms are a common small-scale disturbance and occasionally 
result in stand replacement. Insects and fungi are often important small-scale disturbances. However, they may 
affect larger areas also, for example, laminated root rot (Phellinus weirii) is a major natural disturbance, affecting 

large areas of mountain hemlock forests in the Oregon 
Cascades 72. 

Succession and Stand Dynamics. After fire, a typical 
stand will briefly be occupied by annual and perennial 
ruderal forbs and grasses, as well as predisturbance 
understory shrubs and herbs that resprout. Stand 
initiation can take a long time, especially at higher 
elevations, resulting in shrub/herb dominance (with or 
without a scattered tree layer) for extended periods 3, 109. 
Early seral tree species can be any of the potential 
dominants for the habitat, or lodgepole pine, depending 
on the environment, type of disturbance, and seed source. 

Fires tend to favor early seral dominance of lodgepole pine, Douglas-fir, noble fir, or Shasta red fir, if their seeds are 
present 1. In some areas, large stand-replacement fires will result in conversion of this habitat to the Lodgepole Pine 
Forest and Woodland habitat, distinguished by dominance of lodgepole. After the tree canopy closes, the understory 
typically becomes sparse for a time. Eventually tree density will decrease and the understory will begin to flourish 
again, but this process takes longer than in lower elevation forests, generally at least 100 years after the disturbance, 
sometimes much longer 1. As stand development proceeds, relatively shade-intolerant trees (lodgepole pine, 
Douglas-fir, western hemlock, noble fir, Engelmann spruce) typically decrease in importance and more shade-
tolerant species (Pacific silver fir, subalpine fir, Shasta red fir, mountain hemlock) increase. Complex multi-layered 
canopies with large trees will typically take at least 300 years to develop, often much longer, and on some sites may 
never develop. Tree growth rates, and therefore the potential to develop these structural features, tend to decrease 
with increasing elevation. 

Effects of Management and Anthropogenic Impacts. Forest management practices, such as clearcutting and 
plantations, have in many cases resulted in less diverse tree canopies with an emphasis on Douglas-fir. They also 
reduce coarse woody debris compared to natural levels, and truncate succession well before late-seral characteristics 
are expressed. Post-harvest regeneration of trees has been a perpetual problem for forest managers in much of this 
habitat 16, 97. Planting of Douglas-fir has often failed at higher elevations, even where old Douglas-fir were present in 
the unmanaged stand 115. Slash burning often has negative impacts on productivity and regeneration 186. Management 
has since shifted away from burning and toward planting noble fir or native species, natural regeneration, and 
advance regeneration 16, 103. Noble fir plantations are now fairly common in managed landscapes, even outside the 
natural range of the species. Advance regeneration management tends to simulate wind disturbance but without the 
abundant downed wood component. Shelterwood cuts are a common management strategy in Engelmann spruce or 
subalpine fir stands 221. 



Status and Trends. This habitat occupies large areas of the region. There has probably been little or no decline in 
the extent of this type over time. Large areas of this habitat are relatively undisturbed by human impacts and include 
significant old-growth stands. Other areas have been extensively affected by logging, especially dispersed patch 
clearcuts. The habitat is stable in area, but is probably still declining in condition because of continued logging. This 
habitat is one of the best protected, with large areas represented in national parks and wilderness areas. The only 
threat is continued road building and clearcutting in unprotected areas. None of the 81 plant associations 
representing this habitat listed in the National Vegetation Classification is considered imperiled 10. 



Eastside (Interior) Mixed Conifer Forest 
Rex C. Crawford 

 
Geographic Distribution. The Eastside Mixed Conifer Forest habitat appears primarily the Blue Mountains, East 
Cascades, and Okanogan Highland Ecoregions of Oregon, Washington, adjacent Idaho, and western Montana. It 
also extends north into British Columbia. 

Douglas-fir-ponderosa pine forests occur along the eastern slope of the Oregon and Washington Cascades, the Blue 
Mountains, and the Okanogan Highlands of Washington. Grand fir-Douglas-fir forests and western larch forests are 
widely distributed throughout the Blue Mountains and, lesser so, along the east slope of the Cascades south of Lake 
Chelan and in the eastern Okanogan Highlands. Western hemlock-western red cedar-Douglas-fir forests are found in 
the Selkirk Mountains of eastern Washington, and on the east slope of the Cascades south of Lake Chelan to the 
Columbia River Gorge. 

Physical Setting. The Eastside Mixed Conifer Forest habitat is primarily mid-montane with an elevation range of 
between 1,000 and 7,000 ft (305-2,137 m), mostly between 3,000 and 5,500 ft (914-1,676 m). Parent materials for 
soil development vary. This habitat receives some of the greatest amounts of precipitation in the inland northwest, 
30-80 inches (76-203 cm)/year. Elevation of this habitat varies geographically, with generally higher elevations to 

the east. 

Landscape Setting. This habitat makes up most of the 
continuous montane forests of the inland Pacific 
Northwest. It is located between the subalpine portions of 
the Montane Mixed Conifer Forest habitat in eastern 
Oregon and Washington and lower tree line Ponderosa 
Pine and Forest and Woodlands. 

Structure. Eastside Mixed Conifer habitats are montane 
forests and woodlands. Stand canopy structure is generally 
diverse, although single-layer forest canopies are currently 
more common than multi-layered forests with snags and 
large woody debris. The tree layer varies from closed 
forests to more open-canopy forests or woodlands. This 
habitat may include very open stands. The undergrowth is 
complex and diverse. Tall shrubs, low shrubs, forbs or any 
combination may dominate stands. Deciduous shrubs 
typify shrub layers. Prolonged canopy closure may lead to 
development of a sparsely vegetated undergrowth. 

Composition. This habitat contains a wide array of tree 
species (9) and stand dominance patterns. Douglas-fir 
(Pseudotsuga menziesii) is the most common tree species 
in this habitat. It is almost always present and dominates 
or co-dominates most overstories. Lower elevations or 
drier sites may have ponderosa pine (Pinus ponderosa) as 
a co-dominant with Douglas-fir in the overstory and often 

have other shade-tolerant tree species growing in the undergrowth. On moist sites, grand fir (Abies grandis), western 
redcedar (Thuja plicata) and/or western hemlock (Tsuga heterophylla) are dominant or co-dominant with Douglas-
fir. Other conifers include western larch (Larix occidentalis) and western white pine (Pinus monticola) on mesic 



sites, Engelmann spruce (Picea engelmannii), lodgepole pine (Pinus contorta), and subalpine fir (Abies lasiocarpa) 
on colder sites. Rarely, Pacific yew (Taxus brevifolia) may 
be an abundant undergrowth tree or tall shrub. 

Undergrowth vegetation varies from open to nearly closed 
shrub thickets with 1 to many layers. Throughout the 
eastside conifer habitat, tall deciduous shrubs include vine 
maple (Acer circinatum) in the Cascades, Rocky Mountain 
maple (A. glabrum), serviceberry (Amelanchier alnifolia), 
oceanspray (Holodiscus discolor), mallowleaf ninebark 
(Physocarpus malvaceus), and Scouler’s willow (Salix 
scouleriana) at mid- to lower elevations. Medium-tall 
deciduous shrubs at higher elevations include fools 
huckleberry (Menziesia ferruginea), Cascade azalea 
(Rhododendron albiflorum), and big huckleberry 
(Vaccinium membranaceum). Widely distributed, 
generally drier site mid-height to short deciduous shrubs 
include baldhip rose (Rosa gymnocarpa), shiny-leaf spirea 
(Spiraea betulifolia), and snowberry (Symphoricarpos 
albus, S. mollis, and S. oreophilus). Low shrubs of higher 
elevations include low huckleberries (Vaccinium 
cespitosum, and V. scoparium) and five-leaved bramble 
(Rubus pedatus). Evergreen shrubs represented in this 
habitat are chinquapin (Castanopsis chrysophylla), a tall 
shrub in southeastern Cascades, low to mid-height dwarf 
Oregongrape (Mahonia nervosa in the east Cascades and 
M. repens elsewhere), tobacco brush (Ceanothus 
velutinus), an increaser with fire, Oregon boxwood 

(Paxistima myrsinites) generally at mid- to lower elevations, beargrass (Xerophyllum tenax), pinemat manzanita 
(Arctostaphylos nevadensis) and kinnikinnick (A. uva-ursi).Herbaceous broadleaf plants are important indicators of 
site productivity and disturbance. Species generally indicating productive sites include western oakfern 
(Gymnocarpium dryopteris), vanillaleaf (Achlys triphylla), wild sarsparilla (Aralia nudicaulis), wild ginger (Asarum 
caudatum), queen’s cup (Clintonia uniflora), goldthread (Coptis occidentalis), false bugbane (Trautvetteria 
caroliniensis), windflower (Anemone oregana, A. piperi, A. lyallii), fairybells (Disporum hookeri), Sitka valerian 
(Valeriana sitchensis), and pioneer violet (Viola glabella). Other indicator forbs are dogbane (Apocynum 
androsaemifolium), false solomonseal (Maianthemum stellata), heartleaf arnica (Arnica cordifolia), several lupines 
(Lupinus caudatus, L. latifolius, L. argenteus ssp. argenteus var laxiflorus), western meadowrue (Thalictrum 
occidentale), rattlesnake plantain (Goodyera oblongifolia), skunkleaf polemonium (Polemonium pulcherrimum), 
trailplant (Adenocaulon bicolor), twinflower (Linnaea borealis), western starflower (Trientalis latifolia), and several 
wintergreens (Pyrola asarifolia, P. picta, Orthilia secunda). 

Graminoids are common in this forest habitat. Columbia brome (Bromus vulgaris), oniongrass (Melica bulbosa), 
northwestern sedge (Carex concinnoides) and western fescue (Festuca occidentalis) are found mostly in mesic 
forests with shrubs or mixed with forb species. Bluebunch wheatgrass (Pseudoroegneria spicata), Idaho fescue 
(Festuca idahoensis), and junegrass (Koeleria macrantha) are found in drier more open forests or woodlands. 
Pinegrass (Calamagrostis rubescens) and Geyer’s sedge (C. geyeri) can form a dense layer under Douglas-fir or 
grand fir trees. 



Other Classifications and Key References. This habitat includes the moist portions of the Pseudotsuga menziesii, 
the Abies grandis, and the Tsuga heterophylla zones of eastern Oregon and Washington 88. This habitat is called 
Douglas-fir (No. 12), Cedar-Hemlock-Pine (No. 13), and Grand fir-Douglas-fir (No. 14) forests in Kuchler 136. The 
Oregon Gap II Project 126 and Oregon Vegetation Landscape-Level Cover Types 127 that would represent this type 
are the eastside Douglas-fir dominant-mixed conifer forest, ponderosa pine dominant mixed conifer forest, and the 
northeast Oregon mixed conifer forest. Quigley and Arbelbide 181 referred to this habitat as Grand fir/White fir, the 
Interior Douglas-fir, Western larch, Western redcedar/Western hemlock, and Western white pine cover types and the 
Moist Forest potential vegetation group. Other references detail forest associations for this habitat 45, 59, 117, 118, 123, 122, 

144, 148, 208, 209, 212, 221, 228. 

Natural Disturbance Regime. Fires were probably of 
moderate frequency (30-100 years) in presettlement times. 
Inland Pacific Northwest Douglas-fir and western larch 
forests have a mean fire interval of 52 years 22. Typically, 
stand-replacement fire-return intervals are 150-500 years 
with moderate severity-fire intervals of 50-100 years. 
Specific fire influences vary with site characteristics. 
Generally, wetter sites burn less frequently and stands are 
older with more western hemlock and western redcedar 
than drier sites. Many sites dominated by Douglas-fir and 
ponderosa pine, which were formerly maintained by 

wildfire, may now be dominated by grand fir (a fire sensitive, shade-tolerant species). 

Succession and Stand Dynamics. Successional 
relationships of this type reflect complex interrelationships 
between site potential, plant species characteristics, and 
disturbance regime 228. Generally, early seral forests of 
shade-intolerant trees (western larch, western white pine, 
ponderosa pine, Douglas-fir) or tolerant trees (grand fir, 
western redcedar, western hemlock) develop some 50 
years following disturbance. This stage is preceded by forb- or shrub- dominated communities. These early stage 
mosaics are maintained on ridges and drier topographic positions by frequent fires. Early seral forest develops into 
mid-seral habitat of large trees during the next 50-100 years. Stand replacing fires recycle this stage back to early 
seral stages over most of the landscape. Without high-severity fires, a late-seral condition develops either single-
layer or multi-layer structure during the next 100-200 years. These structures are typical of cool bottomlands that 
usually only experience low-intensity fires. 

Effects of Management and Anthropogenic Impacts. This habitat has been most affected by timber harvesting 
and fire suppression. Timber harvesting has focused on large shade-intolerant species in mid- and late-seral forests, 
leaving shade-tolerant species. Fire suppression enforces those logging priorities by promoting less fire-resistant, 
shade-intolerant trees. The resultant stands at all seral stages tend to lack snags, have high tree density, and are 
composed of smaller and more shade-tolerant trees. Mid-seral forest structure is currently 70 percent more abundant 
than in historical, native systems 181. Late-seral forests of shade-intolerant species are now essentially absent. Early-
seral forest abundance is similar to that found historically but lacks snags and other legacy features. 

Status and Trends. Quigley and Arbelbide 181 concluded that the Interior Douglas-fir, Grand fir, and Western 
redcedar/Western hemlock cover types are more abundant now than before 1900, whereas the Western larch and 
Western white pine types are significantly less abundant. Twenty percent of Pacific Northwest Douglas-fir, grand 



fir, western redcedar, western hemlock, and western white pine associations listed in the National Vegetation 
Classification are considered imperiled or critically imperiled 10. Roads, timber harvest, periodic grazing, and altered 
fire regimes have compromised these forests. Even though this habitat is more extensive than pre-1900, natural 
processes and functions have been modified enough to alter its natural status as functional habitat for many species. 



Lodgepole Pine Forest and Woodlands 
Rex C. Crawford 

 
Geographic Distribution. This habitat is found along the eastside of the Cascade Range, in the Blue Mountains, the 
Okanogan Highlands and ranges north into British Columbia and south to Colorado and California.  

With grassy undergrowth, this habitat appears primarily along the eastern slope of the Cascade Range and 
occasionally in the Blue Mountains and Okanogan Highlands. Subalpine lodgepole pine habitat occurs on the broad 
plateau areas along the crest of the Cascade Range and the Blue Mountains, and in the higher elevations in the 
Okanogan Highlands. On pumice soils this habitat is confined to the eastern slope of the Cascade Range from near 

Mt. Jefferson south to the vicinity of Crater Lake. 

Physical Setting. This habitat is located mostly at mid- to 
higher elevations (3,000-9,000 ft [914-2,743 m]). These 
environments can be cold and relatively dry, usually with 
persistent winter snowpack. A few of these forests occur 
in low-lying frost pockets, wet areas, or under edaphic 
control (usually pumice) and are relatively long-lasting 
features of the landscape. Lodgepole pine is maintained as 
a dominant by the well-drained, deep Mazama pumice in 
eastern Oregon. 

Landscape Setting. This habitat appears within Montane 
Mixed Conifer Forest east of the Cascade crest and the 

cooler Eastside Mixed Conifer Forest habitats. Most pumice soil lodgepole pine habitat is intermixed with 
Ponderosa Pine Forest and Woodland habitats and is located between Eastside Mixed Conifer Forest habitat and 
either Western Juniper Woodland or Shrubsteppe habitat. 

Structure. The lodgepole pine habitat is composed of open to closed evergreen conifer tree canopies. Vertical 
structure is typically a single tree layer. Reproduction of other more shade-tolerant conifers can be abundant in the 
undergrowth. Several distinct undergrowth types develop under the tree layer: evergreen or deciduous medium-tall 
shrubs, evergreen low shrub, or graminoids with few shrubs. On pumice soils, a sparsely developed shrub and 

graminoid undergrowth appears with open to closed tree 
canopies. 

Composition. The tree layer of this habitat is dominated 
by lodgepole pine (Pinus contorta var. latifolia and P. c. 
var. murrayana), but it is usually associated with other 
montane conifers (Abies concolor, A. grandis, A. 
magnifici var. shastensi, Larix occidentalis, Calocedrus 
decurrens, Pinus lambertiana, P. monticola, P. 
ponderosa, Pseudotsuga menziesii). Subalpine fir (Abies 
lasiocarpa), mountain hemlock (Tsuga mertensiana), 
Engelmann spruce (Picea engelmannii), and whitebark 
pine (Pinus albicaulis), indicators of subalpine 

environments, are present in colder or higher sites. Quaking aspen (Populus tremuloides) sometimes occur in small 
numbers. 



Shrubs can dominate the undergrowth. Tall deciduous shrubs include Rocky Mountain maple (Acer glabrum), 
serviceberry (Amelanchier alnifolia), oceanspray (Holodiscus discolor), or Scouler’s willow (Salix scouleriana). 
These tall shrubs often occur over a layer of mid-height deciduous shrubs such as baldhip rose (Rosa gymnocarpa), 
russet buffaloberry (Shepherdia canadensis), shiny-leaf spirea (Spiraea betulifolia), and snowberry 
(Symphoricarpos albus and/or S. mollis). At higher elevations, big huckleberry (Vaccinium membranaceum) can be 
locally important, particularly following fire. Mid-tall evergreen shrubs can be abundant in some stands, for 
example, creeping Oregon grape (Mahonia repens), tobacco brush (Ceanothus velutinus), and Oregon boxwood 
(Paxistima myrsinites). Colder and drier sites support low- growing evergreen shrubs, such as kinnikinnick 
(Arctostaphylos uva-ursi) or pinemat manzanita (A. nevadensis). Grouseberry (V. scoparium) and beargrass 
(Xerophyllum tenax) are consistent evergreen low shrub dominants in the subalpine part of this habitat. Manzanita 
(Arctostaphylos patula), kinnikinnick, tobacco brush, antelope bitterbrush (Purshia tridentata), and wax current 

(Ribes cereum) are part of this habitat on pumice soil. 

Some undergrowth is dominated by graminoids with few 
shrubs. Pinegrass (Calamagrostis rubescens) and/or 
Geyer’s sedge (Carex geyeri) can appear with grouseberry 
in the subalpine zone. Pumice soils support grassy 
undergrowth of long-stolon sedge (C. inops), Idaho fescue 
(Festuca idahoensis) or western needlegrass (Stipa 
occidentalis). The latter 2 species may occur with 
bitterbrush or big sagebrush and other bunchgrass steppe 
species. Other nondominant indicator graminoids 
frequently encountered in this habitat are California 
oatgrass (Danthonia californica), blue wildrye (Elymus 
glaucus), Columbia brome (Bromus vulgaris) and 
oniongrass (Melica bulbosa). Kentucky bluegrass (Poa 
pratensis), and bottlebrush squirreltail (Elymus elymoides) 
can be locally abundant where livestock grazing has 
persisted. 

The forb component of this habitat is diverse and varies 
with environmental conditions. A partial forb list includes 
goldthread (Coptis occidentalis), false solomonseal 
(Maianthemum stellata), heartleaf arnica (Arnica 
cordifolia), several lupines (Lupinus caudatus, L. 
latifolius, L. argenteus ssp. argenteus var. laxiflorus), 
meadowrue (Thalictrum occidentale), queen’s cup 
(Clintonia uniflora), rattlesnake plantain (Goodyera 

oblongifolia), skunkleaf polemonium (Polemonium pulcherrimum), trailplant (Adenocaulon bicolor), twinflower 
(Linnaea borealis), Sitka valerian (Valeriana sitchensis), western starflower (Trientalis latifolia), and several 
wintergreens (Pyrola asarifolia, P. picta, Orthilia secunda). 

Other Classifications and Key References. The Lodgepole Pine Forest and Woodland habitat includes the Pinus 
contorta zone of eastern Oregon and Washington 88. The Oregon Gap II Project 126 and Oregon Vegetation 
Landscape-Level Cover Type 127 that would represent this type is lodgepole pine forest and woodlands. Quigley and 
Arbelbide 181 referred to this habitat as Lodgepole pine cover type and as a part of the Dry Forest potential 
vegetation group. Other references detail forest associations with this habitat 117, 118, 122, 123, 144, 212, 221. 



Natural Disturbance Regime. This habitat typically 
reflects early successional forest vegetation that originated 
with fires. Inland Pacific Northwest lodgepole pine has a 
mean fire interval of 112 years 22. Summer drought areas 
generally have low to medium-intensity ground fires 
occurring at intervals of 25-50 years, whereas areas with 
more moisture have a sparse undergrowth and slow fuel 
build-up that results in less frequent, more intense fire. 
With time, lodgepole pine stands increase in fuel loads. 
Woody fuels accumulate on the forest floor from insect 
(mountain pine beetle) and disease outbreaks and residual 
wood from past fires. Mountain pine beetle outbreaks thin 
stands that add fuel and create a drier environment for fire 
or open canopies and create gaps for other conifer 
regeneration. High-severity crown fires are likely in young 
stands, when the tree crowns are near deadwood on the 
ground. After the stand opens up, shade-tolerant trees 
increase in number. 

Succession and Stand Dynamics. Most Lodgepole Pine 
Forest and Woodlands are early- to mid seral stages initiated by fire. Typically, lodgepole pine establishes within 
10-20 years after fire. This can be a gap phase process where seed sources are scarce. Lodgepole stands break up 
after 100-200 years. Without fires and insects, stands become more closed-canopy forest with sparse undergrowth. 
Because lodgepole pine cannot reproduce under its own canopy, old unburned stands are replaced by shade-tolerant 
conifers. Lodgepole pine on pumice soils is not seral to other tree species; these extensive stands, if not burned, thin 
naturally, with lodgepole pine regenerating in patches. On poorly drained pumice soils, quaking aspen sometimes 
plays a mid-seral role and is displaced by lodgepole when aspen clones die. Serotinous cones (cones releasing seeds 
after fire) are uncommon in eastern Oregon lodgepole pine (P. c. var. murrayana). On the Colville National Forest 
in Washington, only 10 percent of lodgepole pine (P. c. var. latifolia) trees in low-elevation Douglas-fir habitats had 
serotinous cones, whereas 82 percent of cones in high-elevation subalpine fir habitats were serotinous 4. 

Effects of Management and Anthropogenic Impacts. Fire suppression has left many single- canopy lodgepole 
pine habitats unburned to develop into more multilayered stands. Thinning of serotinous lodgepole pine forests with 
fire intervals <20 years can reduce their importance over time. In pumice-soil lodgepole stands, lack of natural 
regeneration in harvest units has lead to creation of "pumice deserts" within otherwise forested habitats 47. 

Status and Trends. Quigley and Arbelbide 181 concluded that the extent of the lodgepole pine cover type in Oregon 
and Washington is the same as before 1900 and in regions may exceed its historical extent. Five percent of Pacific 
Northwest lodgepole pine associations listed in the National Vegetation Classification are considered imperiled 10. 
At a finer scale, these forests have been fragmented by roads, timber harvest, and influenced by periodic livestock 
grazing and altered fire regimes. 



Ponderosa Pine Forest and Woodlands (includes Eastside Oak) 
Rex C. Crawford and Jimmy Kagan 

 
Geographic Distribution. This habitat occurs in much of 
eastern Washington and eastern Oregon, including the 
eastern slopes of the Cascades, the Blue Mountains and 
foothills, and the Okanogan Highlands. Variants of it also 
occur in the Rocky Mountains, the eastern Sierra Nevada, 
and mountains within the Great Basin. It extends into 
south-central British Columbia as well.  

In the Pacific Northwest, ponderosa pine-Douglas-fir 
woodland habitats occur along the eastern slope of the 
Cascades, the Okanogan Highlands, and in the Blue 
Mountains. Ponderosa pine woodland and savanna habitats 
occur in the foothills of the Blue Mountains, along the eastern base of the Cascade Range, the Okanogan Highlands, 
and in the Columbia Basin in northeastern Washington. Ponderosa pine is widespread in the pumice zone of south-
central Oregon between Bend and Crater Lake east of the Cascade Crest. Ponderosa pine-Oregon white oak habitat 
appears east of the Cascades in the vicinity of Mt. Hood near the Columbia River Gorge north to the Yakama Nation 
and south to the Warm Springs Nation. Oak dominated woodlands follow a similar distribution as Ponderosa Pine-

White Oak habitat but are more restricted and less 
common. 

Physical Setting. This habitat generally occurs on the 
driest sites supporting conifers in the Pacific Northwest. It 
is widespread and variable, appearing on moderate to 
steep slopes in canyons, foothills, and on plateaus or 
plains near mountains. In Oregon, this habitat can be 
maintained by the dry pumice soils, and in Washington it 
can be associated with serpentine soils. Average annual 
precipitation ranges from about 14 to 30 inches (36 to 76 
cm) on ponderosa pine sites in Oregon and Washington 
and often as snow. This habitat can be found at elevations 

of 100 ft (30m) in the Columbia River Gorge to dry, warm areas over 6,000 ft (1,829 m). Timber harvest, livestock 
grazing, and pockets of urban development are major land uses. 

Landscape Setting. This woodland habitat typifies the 
lower treeline zone forming transitions with Eastside 
Mixed Conifer Forest and Western Juniper and Mountain 
Mahogany Woodland, Shrubsteppe, Eastside Grassland, or 
Agriculture habitats. Douglas-fir-ponderosa pine 
woodlands are found near or within the Eastside Mixed 
Conifer Forest habitat. Oregon oak woodlands appear in 
the driest most restricted landscapes in transition to 
Eastside Grassland or Shrubsteppe. 

Structure. This habitat is typically a woodland or savanna with tree canopy coverage of 10- 60 percent, although 
closed-canopy stands are possible. The tree layer is usually composed of widely spaced large conifer trees. Many 



stands tend towards a multi-layered condition with encroaching conifer regeneration. Isolated taller conifers above 
broadleaf deciduous trees characterize part of this habitat. Deciduous woodlands or forests are an important part of 
the structural variety of this habitat. Clonal deciduous trees can create dense patches across a grassy landscape rather 
than scattered individual trees. The undergrowth may include dense stands of shrubs or, more often, be dominated 
by grasses, sedges, or forbs. Shrubsteppe shrubs may be prominent in some stands and create a distinct tree-shrub-
sparse-grassland habitat. 

Composition. Ponderosa pine (Pinus ponderosa) and Douglas-fir (Pseudotsuga menziesii) are the most common 
evergreen trees in this habitat. The deciduous conifer, western larch (Larix occidentalis), can be a co-dominant with 
the evergreen conifers in the Blue Mountains of Oregon, but seldom as a canopy dominant. Grand fir (Abies 
grandis) may be frequent in the undergrowth on more productive sites giving stands a multi-layer structure. In rare 
instances, grand fir can be co-dominant in the upper canopy. Tall ponderosa pine over Oregon white oak (Quercus 
garryana) trees form stands along part of the east Cascades. These stands usually have younger cohorts of pines. 

Oregon white oak dominates open woodlands or savannas 
in limited areas. 

The undergrowth can include dense stands of shrubs or, 
more often, be dominated by grasses, sedges, and/or forbs. 
Some Douglas-fir and ponderosa pine stands have a tall to 
medium-tall deciduous shrub layer of mallowleaf ninebark 
(Physocarpus malvaceus) or common snowberry 
(Symphoricarpos albus). Grand fir seedlings or saplings 
may be present in the undergrowth. Pumice soils support a 
shrub layer represented by green-leaf or white-leaf 
manzanita (Arctostaphylos patula or A. viscida). Short 
shrubs, pinemat manzanita (Arctostaphylos nevadensis) 
and kinnikinnick (A. uva-ursi) are found across the range 
of this habitat. Antelope bitterbrush (Purshia tridentata), 
big sagebrush (Artemisia tridentata), black sagebrush (A. 
nova), green rabbitbrush (Chrysothamnus viscidiflorus), 
and in southern Oregon, curl-leaf mountain mahogany 
(Cercocarpus ledifolius) often grow with Douglas-fir, 
ponderosa pine and/or Oregon white oak, which typically 
have a bunchgrass and shrubsteppe ground cover. 

Undergrowth is generally dominated by herbaceous 
species, especially graminoids. Within a forest matrix, 
these woodland habitats have an open to closed sodgrass 
undergrowth dominated by pinegrass (Calamagrostis 
rubescens), Geyer’s sedge (Carex geyeri), Ross’ sedge (C. 

rossii), long-stolon sedge (C. inops), or blue wildrye (Elymus glaucus). Drier savanna and woodland undergrowth 
typically contains bunchgrass steppe species, such as Idaho fescue (Festuca idahoensis), rough fescue (F. 
campestris), bluebunch wheatgrass (Pseudoroegneria spicata), Indian ricegrass (Oryzopsis hymenoides), or 
needlegrasses (Stipa comata, S. occidentalis). Common exotic grasses that may appear in abundance are cheatgrass 
(Bromus tectorum), and bulbous bluegrass (Poa bulbosa). Forbs are common associates in this habitat and are too 
numerous to be listed. 



Other Classifications and Key References. This habitat 
is referred to as Merriam’s Arid Transition Zone, Western 
ponderosa forest (Pinus), and Oregon Oak wood 
(Quercus) in Kuchler 136, and as Pacific ponderosa pine-
Douglas-fir and Pacific ponderosa pine, and Oregon white 
oak by the Society of American Foresters. The Oregon 
Gap II Project 126 and Oregon Vegetation Landscape-
Level Cover Types 127 that would represent this type are 
ponderosa pine forest and woodland, ponderosa pine-
white oak forest and woodland, and ponderosa pine-
lodgepole pine on pumice. Other references describe 
elements of this habitat 45, 62, 88, 117, 118, 121, 122, 123, 144, 148, 209, 

212, 221, 222. 

Natural Disturbance Regime. Fire plays an important 
role in creating vegetation structure and composition in 
this habitat. Most of the habitat has experienced frequent 
low-severity fires that maintained woodland or savanna 
conditions. A mean fire interval of 20 years for ponderosa 
pine is the shortest of the vegetation types listed by Barrett 
et al.22. Soil drought plays a role in maintaining an open 
tree canopy in part of this dry woodland habitat. 

Succession and Stand Dynamics. This habitat is 
climax on sites near the dry limits of each of the 
dominant conifer species and is more seral as the 
environment becomes more favorable for tree growth. 
Open seral stands are gradually replaced by more 
closed shade-tolerant climax stands. Oregon white oak 
can reproduce under its own shade but is intolerant of 
overtopping by conifers. Oregon white oak woodlands 
are considered fire climax and are seral to conifers. In 
drier conditions, unfavorable to conifers, oak is climax. 
Oregon white oak sprouts from the trunk and root 
crown following cutting or burning and form clonal 
patches of trees. 

Effects of Management and Anthropogenic Impacts. 
Pre-1900, this habitat was mostly open and park like 
with relatively few undergrowth trees. Currently, much 
of this habitat has a younger tree cohort of more shade-tolerant species that gives the habitat a more closed, multi-
layered canopy. For example, this habitat includes previously natural fire-maintained stands in which grand fir can 
eventually become the canopy dominant. Fire suppression has lead to a buildup of fuels that in turn increase the 
likelihood of stand-replacing fires. Heavy grazing, in contrast to fire, removes the grass cover and tends to favor 
shrub and conifer species. Fire suppression combined with grazing creates conditions that support cloning of oak 



and invasion by conifers. Large late-seral ponderosa pine, Douglas-fir, and Oregon white oak are harvested in much 
of this habitat. Under most management regimes, typical tree size decreases and tree density increases in this habitat. 
Ponderosa pine-Oregon white oak habitat is now denser than in the past and may contain more shrubs than in pre-
settlement habitats. In some areas, new woodlands have been created by patchy tree establishment at the forest-
steppe boundary. 

Status and Trends. Quigley and Arbelbide 181 concluded that the Interior Ponderosa Pine cover type is significantly 
less in extent than pre-1900 and that the Oregon White Oak cover type is greater in extent than pre-1900. They 
included much of this habitat in their Dry Forest potential vegetation group 181, which they concluded has departed 
from natural succession and disturbance conditions. The greatest structural change in this habitat is the reduced 
extent of the late-seral, single-layer condition. This habitat is generally degraded because of increased exotic plants 
and decreased native bunchgrasses. One third of Pacific Northwest Oregon white oak, ponderosa pine, and dry 
Douglas-fir or grand fir community types listed in the National Vegetation Classification are considered imperiled or 
critically imperiled 10. 



Subalpine Parkland 
Rex C. Crawford and Christopher B. Chappell 

 
Geographic Distribution. The Subalpine Parkland habitat occurs throughout the high mountain ranges of 
Washington and Oregon (e.g., Cascade crest, Olympic Mountains, Wallowa and Owyhee Mountains, and Okanogan 
Highlands), extends into mountains of Canada and Alaska, and to the Sierra Nevada and Rocky Mountains.  

 
Physical Setting. Climate is characterized by cool 
summers and cold winters with deep snowpack, although 
much variation exists among specific vegetation types. 
Mountain hemlock sites receive an average precipitation 
of >50 inches (127 cm) in 6 months and several feet of 
snow typically accumulate. Whitebark pine sites receive 
24-70 inches (61-178 cm) per year and some sites only 
rarely accumulate a significant snowpack. Summer soil 
drought is possible in eastside parklands but rare in west 
side areas. Elevation varies from 4,500 to 6,000 ft (1,371 
to 1,829 m) in the western Cascades and Olympic 
Mountains and from 5,000 to 8,000 ft (1,524 to 2,438 m) 
in the eastern Cascades and Wallowa Mountains. 
 

Landscape Setting. The Subalpine Parkland habitat lies above the Mixed Montane Conifer Forest or Lodgepole Pine 
Forest habitat and below the Alpine Grassland and Shrubland habitat. Associated wetlands in subalpine parklands 
extend up a short distance into the alpine zone. Primary land use is recreation, watershed protection, and grazing. 

 
Structure. Subalpine Parkland habitat has a tree layer 
typically between 10 and 30 percent canopy cover. 
Openings among trees are highly variable. The habitat 
appears either as parkland, that is, a mosaic of treeless 
openings and small patches of trees often with closed 
canopies, or as woodlands or savanna-like stands of 
scattered trees. The ground layer can be composed of (1) 
low to matted dwarf-shrubs (<1 ft [0.3 m] tall) that are 
evergreen or deciduous and often small-leaved; (2) sod 
grasses, bunchgrasses, or sedges; (3) forbs; or (4) moss- or 
lichen-covered soils. Herb or shrub-dominated wetlands 
appear within the parkland areas and are considered part 
of this habitat; wetlands can occur as deciduous shrub 
thickets up to 6.6 ft (2 m) tall, as scattered tall shrubs, as 

dwarf shrub thickets, or as short herbaceous plants <1.6 ft (0.5 m) tall. In general, western Cascades and Olympic 
areas are mostly parklands composed of a mosaic of patches of trees interspersed with heather shrublands or 
wetlands, whereas, eastern Cascades and Rocky mountain areas are parklands and woodlands typically dominated 
by grasses or sedges, with fewer heathers. 
 
Composition. Species composition in this habitat varies with geography or local site conditions. The tree layer can 
be composed of 1 or several tree species. Subalpine fir (Abies lasiocarpa), Engelmann spruce (Picea engelmannii) 
and lodgepole pine (Pinus contorta) are found throughout the Pacific Northwest, whereas limber pine (P. flexilis) is 
restricted to southeastern Oregon. Alaska yellowcedar (Chamaecyparis nootkatensis), Pacific silver fir (A. amabilis), 
and mountain hemlock (Tsuga mertensiana) are most common in the Olympics and Cascades. Whitebark pine (P. 

albicaulis) is found primarily in the eastern Cascade 
Mountains Okanogan Highlands, and Blue Mountains. 
Subalpine larch (Larix lyallii) occurs only in the northern 
Cascade Mountains, primarily east of the crest. 
 
West Cascades and Olympic areas generally are 
parklands. Tree islands often have big huckleberry 



(Vaccinium membranaceum) in the undergrowth interspersed with heather shrublands between. Openings are 
composed of pink mountain-heather (Phyllodoce empetriformis), and white mountain-heather (Cassiope 
mertensiana) and Cascade blueberry (Vaccinium  deliciosum). Drier areas are more woodland or savanna like, often 
with low shrubs, such as common juniper (Juniperus communis), kinnikinnick (Arctostaphylos uva-ursi), low 
whortleberries or grouseberries (Vaccinium  myrtillus or V. scoparium) or beargrass (Xerophyllum tenax) 
dominating the undergrowth. Wetland shrubs in the Subalpine Parkland habitat include bog-laurel (Kalmia 
microphylla), Booth’s willow (Salix boothii), undergreen willow (S. commutata), Sierran willow (S. eastwoodiae), 
and blueberries (Vaccinium  uliginosum or V. deliciosum) 
 

Undergrowth in drier areas may be dominated by 
pinegrass (Calamagrostis rubescens), Geyer’s sedge 
(Carex geyeri), Ross’ sedge (C. rossii), smooth woodrush 
(Luzula glabrata var. hitchcockii), Drummond’s rush 
(Juncus drummondii), or short fescues (Festuca viridula, 
F. brachyphylla, F. saximontana). Various sedges are 
characteristic of wetland graminoid-dominated habitats: 
black (Carex nigricans), Holm’s Rocky Mountain (C. 
scopulorum), Sitka (C. aquatilis var. dives) and Northwest 
Territory (C. utriculatia) sedges. Tufted hairgrass 
(Deschampsia caespitosa) is characteristic of subalpine 
wetlands. 
The remaining flora of this habitat is diverse and complex. 
The following herbaceous broadleaf plants are important 
indicators of differences in the habitat: American bistort 
(Polygonum bistortoides), American false hellebore 
(Veratrum viride), fringe leaf cinquefoil (Potentilla 
flabellifolia), marsh marigolds (Caltha leptosepala), 
avalanche lily (Erythronium montanum), partridgefoot 
(Luetkea pectinata), Sitka valerian (Valeriana sitchensis), 

subalpine lupine (Lupinus arcticus ssp. subalpinus), and alpine aster (Aster alpigenus). Showy sedge (Carex 
spectabilis) is also locally abundant. 
 
Other Classifications and Key References. This habitat is called the Hudsonian Zone 155, Parkland subzone 134, 
meadow-forest mosaic 74, upper subalpine zone 88, Meadows and Park, and Subalpine Parkland 20. Quigley and 
Arbelbide 181 called this habitat Whitebark pine and Whitebark pine-Subalpine larch cover types. Kuchler 136 
included this within the subalpine fir-mountain hemlock forest. The Oregon Gap II Project 126 and Oregon 
Vegetation Landscape-Level Cover Types 127 that would represent this type are whitebark-lodgepole pine montane 
forest and subalpine parkland. Additional references describe this habitat 11, 49, 75, 105, 112, 114, 115, 139, 144, 221. 
 
Natural Disturbance Regime. Although fire is rare to infrequent in this habitat, it plays an important role, 

particularly in drier environments. Whitebark pine woodland fire intervals 
varied from 50 to 300 years before 1900. Mountain hemlock parkland fire 
reoccurrence is 400-800 years. Wind blasting by ice and snow crystals is a 
critical factor in these woodlands and establishes the higher limits of the habitat. 
Periodic shifts in climatic factors, such as drought, snowpack depth, or snow 
duration either allow tree invasions into meadows and shrublands or eliminate 
or retard tree growth. Volcanic activity plays a long-term role in establishing 
this habitat. Wetlands are usually seasonally or perennially flooded by 
snowmelt and springs, or by subirrigation. 
 
Succession and Stand Dynamics. Succession in this habitat occurs through a 
complex set of relationships between vegetation response to climatic shifts and 
catastrophic disturbance, and plant species interactions and site modification 
that create microsites. A typical succession of subalpine trees into meadows or 
shrublands begins with the invasion of a single tree, subalpine fir and mountain 
hemlock in the wetter climates and whitebark pine and subalpine larch in drier 



climates. If the environment allows, tree density slowly increases (over decades to centuries) through seedlings or 
branch layering by subalpine fir. The tree patches or individual trees change the local environment and create 
microsites for shade-tolerant trees, Pacific silver fir in wetter areas, and subalpine fir and Engelmann spruce in drier 
areas. Whitebark pine, an early invading tree, is dispersed long distances by Clark’s nutcrackers and shorter 
distances by mammals. Most other tree species are wind dispersed. 
 
Effects of Management and Anthropogenic Impacts. Fire suppression has contributed to change in habitat 
structure and functions. For example, the current "average" whitebark pine stand will burn every 3,000 years or 
longer because of fire suppression. Blister rust, an introduced pathogen, is increasing whitebark pine mortality in 
these woodlands 4. Even limited logging can have prolonged effects because of slow invasion rates of trees. This is 
particularly important on drier sites and in subalpine larch stands. During wet cycles, fire suppression can lead to 
tree islands coalescing and the conversion of parklands into a more closed forest habitat. Parkland conditions can 
displace alpine conditions through tree invasions. Livestock use and heavy horse or foot traffic can lead to trampling 
and soil compaction. Slow growth in this habitat prevents rapid recovery. 
 
Status and Trends. This habitat is generally stable with local changes to particular tree variants. Whitebark pine 
maybe declining because of the effects of blister rust or fire suppression that leads to conversion of parklands to 
more closed forest. Global climate warming will likely have an amplified effect throughout this habitat. Less than 10 
percent of Pacific Northwest subalpine parkland community types listed in the National Vegetation Classification 
are considered imperiled 10. 



Alpine Grassland and Shrublands 
Christopher B. Chappell and Jimmy Kagan 

 
Geographic Distribution. This habitat occurs in high mountains throughout the region, including the Cascades, 
Olympic Mountains, Okanogan Highlands, Wallowa Mountains, Blue Mountains, Steens Mountain in southeastern 
Oregon, and, rarely, the Siskiyous. It is most extensive in the Cascades from Mount Rainier north and in the 

Wallowa Mountains. Similar habitats occur throughout 
mountains of northwestern North America. 

Physical Setting. The climate is the coldest of any habitat 
in the region. Winters are characterized by moderate to 
deep snow accumulations, very cold temperatures, and 
high winds. Summers are relatively cool. Growing seasons 
are short because of persistent snow pack or frost. 
Blowing snow and ice crystals on top of the snow pack at 
and above treeline prevent vegetation such as trees from 
growing above the depth of the snow pack. Snow pack 
protects vegetation from the effects of this winter wind-
related disturbance and from excessive frost heaving. 

Community composition is much influenced by relative duration of snow burial and exposure to wind and frost 
heaving 75. Elevation ranges from a minimum of 5,000 ft (1,524 m) in parts of the Olympics to ³10,000 ft (3,048 m). 
The topography varies from gently sloping broad ridgetops, to glacial cirque basins, to steep slopes of all aspects. 
Soils are generally poorly developed and shallow, though in subalpine grasslands they may be somewhat deeper or 
better developed. Geologic parent material varies with local geologic history. 

Landscape Setting. This habitat always occurs above upper treeline in the mountains or a short distance below it 
(grasslands in the subalpine parkland zone). Typically, it occurs adjacent to, or in a mosaic with, Subalpine 
Parkland. Occasionally, it may grade quickly from this habitat down into Montane Mixed Conifer Forest without 
intervening Subalpine Parkland. In southeastern Oregon, this habitat occurs adjacent to and above Upland Aspen 
Forest and Shrubsteppe habitats. Small areas of Open Water, Herbaceous Wetlands, and Subalpine Parkland habitats 
sometimes occur within a matrix of this habitat. Cliffs, talus, and other barren areas are common features within or 
adjacent to this habitat. Land use is primarily recreation, but in some areas east of the Cascade Crest, it is grazing, 

especially by sheep. 

Structure. This habitat is dominated by grassland, dwarf-
shrubland (mostly evergreen microphyllous), or forbs. 
Cover of the various life forms is extremely variable, and 
total cover of vascular plants can range from sparse to 
complete. Patches of krummholz (coniferous tree species 
maintained in shrub form by extreme environmental 
conditions) are a common component of this habitat, 
especially just above upper treeline. In subalpine 
grasslands, which are considered part of this habitat, 
widely scattered coniferous trees sometimes occur. Five 
major structural types can be distinguished: (1) subalpine 

and alpine bunchgrass grasslands, (2) alpine sedge turf, (3) alpine heath or dwarf-shrubland, (4) fellfield and 
boulderfield, and (5) snowbed forb community. Fellfields have a large amount of bare ground or rocks with a 
diverse and variable open layer of forbs, graminoids, and less commonly dwarf-shrubs. Snowbed forb communities 



have relatively sparse cover of few species of mainly forbs. In the alpine zone, these types often occur in a complex 
fine-scale mosaic with each other. 

Composition. Most subalpine or alpine bunchgrass grasslands are dominated by Idaho fescue (Festuca idahoensis), 
alpine fescue (F. brachyphylla), green fescue (F. viridula), Rocky Mountain fescue (F. saximontana), or timber 
oatgrass (Danthonia intermedia), and to a lesser degree, purple reedgrass (Calamagrostis purpurascens), downy oat-
grass (Trisetum spicatum) or muttongrass (Poa fendleriana). Forbs are diverse and sometimes abundant in the 
grasslands. Alpine sedge turfs may be moist or dry and are dominated by showy sedge (Carex spectabilis), black 
alpine sedge (C. nigricans), Brewer’s sedge (C. breweri), capitate sedge (C. capitata), nard sedge (C. nardina), 
dunhead sedge (C. phaeocephala), or western single-spike sedge (C. pseudoscirpoidea). 

One or more of the following species dominates alpine heaths: pink mountain-heather (Phyllodoce empetriformis), 
green mountain-heather (P. glanduliflora), white mountain-heather (Cassiope mertensiana), or black crowberry 
(Empetrum nigrum). Other less extensive dwarf-shrublands may be dominated by the evergreen coniferous common 
juniper (Juniperus communis), the evergreen broadleaf kinnikinnick (Arctostaphylos uva-ursi), the deciduous 
shrubby cinquefoil (Pentaphylloides floribunda) or willows (Salix cascadensis and S. reticulata ssp. nivalis). Tree 
species occurring as shrubby krummholz in the alpine are subalpine fir (Abies lasiocarpa), whitebark pine (Pinus 
albicaulis), mountain hemlock (Tsuga mertensiana), Engelmann spruce (Picea engelmannii), and subalpine larch 
(Larix lyallii). 

Fellfields and similar communities are typified by variable species assemblages and co-dominance of multiple 
species, including any of the previously mentioned species, especially the sedges, as well as golden fleabane 
(Erigeron aureus), Lobb’s lupine (Lupinus sellulus var. lobbii), spreading phlox (Phlox diffusa), eight-petal 
mountain-avens (Dryas octopetala), louseworts (Pedicularis contorta, P. ornithorhyncha) and many others. Snowbed 
forb communities are dominated by Tolmie’s saxifrage (Saxifraga tolmiei), Shasta buckwheat (Eriogonum 

pyrolifolium), or Piper’s woodrush (Luzula piperi). 

Other Classifications and Key References. This habitat 
is equivalent to the alpine communities and the subalpine 
Festuca communities of Franklin and Dyrness 88. It is also 
referred to as Alpine meadows and barren No. 52 136. The 
Oregon Gap II Project 126 and Oregon Vegetation 
Landscape-Level Cover Types 127 that would represent this 
type are subalpine grassland and alpine fell-snowfields; 
represented by non-forest in the alpine/parkland zone of 
Washington Gap 37. Other references describe this habitat 
61, 65, 75, 80, 94, 105, 112, 123, 139, 195, 207. 

Natural Disturbance Regime. Most natural disturbances 
seem to be small scale in their effects or very infrequent. Herbivory and associated trampling disturbance by elk, 
mountain goats, and occasionally bighorn sheep seems to be an important disturbance in some areas, creating 
patches of open ground, though the current distribution and abundance of these ungulates is in part a result of 
introductions. Small mammals can also have significant effects on vegetation: e.g., the heather vole occasionally 
overgrazes heather communities 80. Frost heaving is a climatically related small-scale disturbance that is extremely 
important in structuring the vegetation 80. Extreme variation from the norm in snow pack depth and duration can act 
as a disturbance, exposing plants to winter dessication 80, shortening the growing season, or facilitating summer 
drought. Subalpine grasslands probably burn on occasion and can be formed or expanded in area by fires in 
subalpine parkland 139. 



Succession and Stand Dynamics. Little is known about vegetation changes in these communities, in part because 
changes are relatively slow. Tree invasion rates into subalpine grasslands are relatively slow compared to other 
subalpine communities 139. Seedling establishment for many plant species in the alpine zone is poor. Heath 
communities take about 200 years to mature after initial establishment and may occupy the same site for thousands 

of years 139. 

Effects of Management and Anthropogenic Impacts. 
The major human impacts on this habitat are trampling 
and associated recreational impacts, e.g., tent sites. 
Resistance and resilience of vegetation to impacts varies 
by life form 48. Sedge turfs are perhaps most resilient to 
trampling and heaths are least resilient. Trampling to the 
point of significantly opening an alpine heath canopy will 
initiate a degradation and erosion phase that results in 
continuous bare ground, largely unsuitable for vascular 
plant growth 80. Bare ground in the alpine zone left alone 
after recreational disturbance will typically not revegetate 
in a time frame that humans can appreciate. Introduction 
of exotic ungulates can have noticeable impacts (e.g., 
mountain goats in the Olympic Mountains). Domestic 
sheep grazing has also had dramatic impacts 196, especially 
in the bunchgrass habitats east of the Cascades. 

Status and Trends. This habitat is naturally very limited 
in extent in the region. There has been little to no change 
in abundance over the last 150 years. Most of this habitat 
is still in good condition and dominated by native species. 
Some areas east of the Cascade Crest have been degraded 
by livestock use. Recreational impacts are noticeable in 
some national parks and wilderness areas. Current trends 
seem to be largely stable, though there may be some slow 

loss of subalpine grassland to recent tree invasion. Threats include increasing recreational pressures, continued 
grazing at some sites, and, possibly, global climate change resulting in expansion of trees into this habitat. Only 1 
out of 40 plant associations listed in the National Vegetation Classification is considered imperiled10. 



Eastside (Interior) Grasslands 
Rex. C. Crawford and Jimmy Kagan 

 
Geographic Distribution. This habitat is found primarily in the Columbia Basin of Idaho, Oregon, and Washington, 
at mid- to low elevations and on plateaus in the Blue Mountains, usually within the ponderosa pine zone in Oregon.  

Idaho fescue grassland habitats were formerly widespread in the Palouse region of southeastern Washington and 
adjacent Idaho; most of this habitat has been converted to agriculture. Idaho fescue grasslands still occur in isolated, 
moist sites near lower treeline in the foothills of the Blue Mountains, the Northern Rockies, and east Cascades near 
the Columbia River Gorge. Bluebunch wheatgrass grassland habitats are common throughout the Columbia Basin, 
both as modified native grasslands in deep canyons and the dry Palouse and as fire-induced representatives in the 
shrubsteppe. Similar grasslands appear on the High Lava Plains ecoregion, where they occur in a matrix with big 
sagebrush or juniper woodlands. In Oregon they are also found in burned shrubsteppe and canyons in the Basin and 
Range and Owyhee Uplands. Sand dropseed and three-awn needlegrass grassland habitats are restricted to river 
terraces in the Columbia Basin, Blue Mountains, and Owyhee Uplands of Oregon and Washington. Primary location 

of this habitat extends along the Snake River from 
Lewiston south to the Owyhee River. 

Physical Setting. This habitat develops in hot, dry 
climates in the Pacific Northwest. Annual precipitation 
totals 8-20 inches (20-51 cm); only 10 percent falls in the 
hottest months, July through September. Snow 
accumulation is low (1-6 inches [3-15 cm]) and occurs 
only in January and February in eastern portions of its 
range and November through March in the west. More 
snow accumulates in grasslands within the forest matrix. 
Soils are variable: (1) highly productive loess soils up to 
51 inches (130 cm) deep, (2) rocky flats, (3) steep slopes, 

and (4) sandy, gravel or cobble soils. An important variant of this habitat occurs on sandy, gravelly, or silty river 
terraces or seasonally exposed river gravel or Spokane flood deposits. The grassland habitat is typically upland 
vegetation but it may also include riparian bottomlands dominated by non-native grasses. This habitat is found from 
500 to 6,000 ft (152-1,830 m) in elevation. 

Landscape Setting. Eastside grassland habitats appear well below and in a matrix with lower treeline Ponderosa 
Pine Forests and Woodlands or Western Juniper and Mountain Mahogany Woodlands. It can also be part of the 
lower elevation forest matrix. Most grassland habitat occurs in 2 distinct large landscapes: plateau and canyon 
grasslands. Several rivers flow through narrow basalt canyons below plateaus supporting prairies or shrubsteppe. 
The canyons can be some 2,132 ft (650 m) deep below the plateau. The plateau above is composed of gentle slopes 
with deep silty loess soils in an expansive rolling dune-like landscape. Grasslands may occur in a patchwork with 
shallow soil scablands or within biscuit scablands or mounded topography. Naturally occurring grasslands are 
beyond the range of bitterbrush and sagebrush species. This habitat exists today in the shrubsteppe landscape where 
grasslands are created by brush removal, chaining or spraying, or by fire. Agricultural uses and introduced perennial 

plants on abandoned or planted fields are common throughout 
the current distribution of eastside grassland habitats. 

Structure. This habitat is dominated by short to medium-tall 
grasses (<3.3 ft [1 m]). Total herbaceous cover can be closed 
to only sparsely vegetated. In general, this habitat is an open 



and irregular arrangement of grass clumps rather than a continuous sod cover. These medium-tall grasslands often 
have scattered and diverse patches of low shrubs, but few or no medium-tall shrubs (<10 percent cover of shrubs are 
taller than the grass layer). Native forbs may contribute significant cover or they may be absent. Grasslands in 
canyons are dominated by bunchgrasses growing in lower densities than on deep-soil prairie sites. The soil surface 
between perennial plants can be covered with a diverse cryptogamic or microbiotic layer of mosses, lichens, and 
various soil bacteria and algae. Moister environments can support a dense sod of rhizomatous perennial grasses. 
Annual plants are a common spring and early summer feature of this habitat. 

Composition. Bluebunch wheatgrass (Pseudoroegneria spicata) and Idaho fescue (Festuca idahoensis) are the 
characteristic native bunchgrasses of this habitat and either or both can be dominant. Idaho fescue is common in 
more moist areas and bluebunch wheatgrass more abundant in drier areas. Rough fescue (F. campestris) is a 
characteristic dominant on moist sites in northeastern Washington. Sand dropseed (Sporobolus cryptandrus) or 
three-awn (Aristida longiseta) are native dominant grasses on hot dry sites in deep canyons. Sandberg bluegrass (Poa 
sandbergii) is usually present, and occasionally codominant in drier areas. Bottlebrush squirreltail (Elymus 
elymoides) and Thurber needlegrass (Stipa thurberiana) can be locally dominant. Annual grasses are usually present; 
cheatgrass (Bromus tectorum) is the most widespread. In addition, medusahead (Taeniatherum caput-medusae), and 
other annual bromes (Bromus commutatus, B. mollis, B. japonicus) may be present to co-dominant. Moist 

environments, including riparian bottomlands, are often 
co-dominated by Kentucky bluegrass (Poa pratensis). 

A dense and diverse forb layer can be present or entirely 
absent; >40 species of native forbs can grow in this habitat 
including balsamroots (Balsamorhiza spp.), biscuitroots 
(Lomatium spp.), buckwheat (Eriogonum spp.), fleabane 
(Erigeron spp.), lupines (Lupinus spp.), and milkvetches 
(Astragalus spp.). Common exotic forbs that can grow in 
this habitat are knapweeds (Centaurea solstitialis, C. 
diffusa, C. maculosa), tall tumblemustard (Sisymbrium 
altissimum), and Russian thistle (Salsola kali). 

Smooth sumac (Rhus glabra) is a deciduous shrub locally 
found in combination with these grassland species. Rabbitbrushes (Chrysothamnus nauseosus, C. viscidiflorus) can 
occur in this habitat in small amounts, especially where grazed by livestock. In moist Palouse regions, common 
snowberry (Symphoricarpos albus) or Nootka rose (Rosa nutkana) may be present, but is shorter than the 
bunchgrasses. Dry sites contain low succulent pricklypear (Opuntia polyacantha). Big sagebrush (Artemisia 
tridentata) is occasional and may be increasing in grasslands on former shrubsteppe sites. Black hawthorn 
(Crataegus douglasii) and other tall shrubs can form dense thickets near Idaho fescue grasslands. Rarely, ponderosa 
pine (Pinus ponderosa) or western juniper (Juniperus occidentalis) can occur as isolated trees. 

Other Classifications and Key References. This habitat is called Palouse Prairie, Pacific Northwest grassland, 
steppe vegetation, or bunchgrass prairie in general ecological literature. Quigley and Arbelbide 181 called this habitat 
Fescue-Bunchgrass and Wheatgrass Bunchgrass and the dry Grass cover type. The Oregon Gap II Project 126 and 
Oregon Vegetation Landscape-Level Cover Types 127 that would represent this type are northeast Oregon canyon 
grassland, forest-grassland mosaic, and modified grassland; Washington Gap 37 types 13, 21, 22, 24, 29-31, 82, and 
99 map this habitat. Kuchler 136 includes this within Fescue-wheatgrass and wheatgrass-bluegrass. Franklin and 
Dyrness 88 include this habitat in steppe zones of Washington and Oregon. Other references describe this habitat 28, 

60, 159, 166, 206, 207. 



Natural Disturbance Regime. The fire-return interval for sagebrush and bunchgrass is estimated at 25 years 22. The 
native bunchgrass habitat apparently lacked extensive herds of large grazing and browsing animals until the late 

1800's. Burrowing animals and their predators likely 
played important roles in creating small-scale patch 
patterns. 

Succession and Stand Dynamics. Currently fires burn 
less frequently in the Palouse grasslands than historically 
because of fire suppression, roads, and conversions to 
cropland 159. Without fire, black hawthorn shrubland 
patches expand on slopes along with common snowberry 
and rose. Fires covering large areas of shrubsteppe habitat 
can eliminate shrubs and their seed sources and create 
eastside grassland habitat. Fires that follow heavy grazing 
or repeated early season fires can result in annual 
grasslands of cheatgrass, medusahead, knapweed, or 
yellow star-thistle. Annual exotic grasslands are common 
in dry grasslands and are included in modified grasslands 
as part of the Agriculture habitat. 

Effects of Management and Anthropogenic Impacts. 
Large expanses of grasslands are currently used for 
livestock ranching. Deep soil Palouse sites are mostly 
converted to agriculture. Drier grasslands and canyon 
grasslands, those with shallower soils, steeper topography, 
or hotter, drier environments, were more intensively 
grazed and for longer periods than were deep-soil 
grasslands 207. Evidently, these drier native bunchgrass 
grasslands changed irreversibly to persistent annual grass 

and forblands. Some annual grassland, native bunchgrass, and shrubsteppe habitats were converted to intermediate 
wheatgrass, or more commonly, crested wheatgrass (Agropyron cristatum)-dominated areas. Apparently, these form 
persistent grasslands and are included as modified grasslands in the Agriculture habitat. With intense livestock use, 
some riparian bottomlands become dominated by non-native grasses. Many native dropseed grasslands have been 
submerged by dam reservoirs. 

Status and Trends. Most of the Palouse prairie of southeastern Washington and adjacent Idaho and Oregon has 
been converted to agriculture. Remnants still occur in the foothills of the Blue Mountains and in isolated, moist 
Columbia Basin sites. The Palouse is one of the most endangered ecosystems in the U.S. 166 with only 1 percent of 
the original habitat remaining; it is highly fragmented with most sites <10 acres. All these areas are subject to weed 
invasions and drift of aerial biocides. Since 1900, 94 percent of the Palouse grasslands have been converted to crop, 
hay, or pasture lands. Quigley and Arbelbide 181 concluded that Fescue-Bunchgrass and Wheatgrass bunchgrass 
cover types have significantly decreased in area since pre-1900, while exotic forbs and annual grasses have 
significantly increased since pre-1900. Fifty percent of the plant associations recognized as components of eastside 
grassland habitat listed in the National Vegetation Classification are considered imperiled or critically imperiled 10. 



Shrubsteppe 
Rex. C. Crawford and Jimmy Kagan 

 
Geographic Distribution. Shrubsteppe habitats are common across the Columbia Plateau of Washington, Oregon, 
Idaho, and adjacent Wyoming, Utah, and Nevada. It extends up into the cold, dry environments of surrounding 
mountains.  

Basin big sagebrush shrubsteppe occurs along stream channels, in valley bottoms and flats throughout eastern 
Oregon and Washington. Wyoming sagebrush shrubsteppe is the most widespread habitat in eastern Oregon and 
Washington, occurring throughout the Columbia Plateau and the northern Great Basin. Mountain big sagebrush 
shrubsteppe habitat occurs throughout the mountains of the eastern Oregon and Washington. Bitterbrush 
shrubsteppe habitat appears primarily along the eastern slope of the Cascades, from north-central Washington to 
California and occasionally in the Blue Mountains. Three-tip sagebrush shrubsteppe occurs mostly along the 
northern and western Columbia Basin in Washington and occasionally appears in the lower valleys of the Blue 
Mountains and in the Owyhee Upland ecoregions of Oregon. Interior shrub dunes and sandy steppe and shrubsteppe 

habitat is concentrated at low elevations near the 
Columbia River and in isolated pockets in the Northern 
Basin and Range and Owyhee Uplands. Bolander silver 
sagebrush shrubsteppe is common in southeastern 
Oregon. Mountain silver sagebrush is more prevalent in 
the Oregon East Cascades and in montane meadows in 
the southern Ochoco and Blue Mountains. 

Physical Setting. Generally, this habitat is associated 
with dry, hot environments in the Pacific Northwest 
although variants are in cool, moist areas with some 
snow accumulation in climatically dry mountains. 
Elevation range is wide (300-9,000 ft [91-2,743 m]) with 

most habitat occurring between 2,000 and 6,000 ft (610-1,830 m). Habitat occurs on deep alluvial, loess, silty or 
sandy-silty soils, stony flats, ridges, mountain slopes, and slopes of lake beds with ash or pumice soils. 

Landscape Setting. Shrubsteppe habitat defines a 
biogeographic region and is the major vegetation on 
average sites in the Columbia Plateau, usually below 
Ponderosa Pine Forest and Woodlands, and Western 
Juniper and Mountain Mahogany Woodlands habitats. It 
forms mosaic landscapes with these woodland habitats and 
Eastside Grasslands, Dwarf Shrubsteppe, and Desert Playa 
and Salt Scrub habitats. Mountain sagebrush shrubsteppe 

occurs at high elevations occasionally within the dry Eastside Mixed Conifer Forest and Montane Mixed Conifer 
Forest habitats. Shrubsteppe habitat can appear in large landscape patches. Livestock grazing is the primary land use 
in the shrubsteppe although much has been converted to irrigation or dry land agriculture. Large areas occur in 
military training areas and wildlife refuges. 

Structure. This habitat is a shrub savanna or shrubland with shrub coverage of 10-60 percent. In an undisturbed 
condition, shrub cover varies between 10 and 30 percent. Shrubs are generally evergreen although deciduous shrubs 
are prominent in many habitats. Shrub height typically is medium-tall (1.6-3.3 ft [0.5-1.0 m]) although some sites 
support shrubs approaching 9 ft (2.7 m) tall. Vegetation structure in this habitat is characteristically an open shrub 



layer over a moderately open to closed bunchgrass layer. The more northern or productive sites generally have a 
denser grass layer and sparser shrub layer than southern or more xeric sites. In fact, the rare good-condition site is 
better characterized as grassland with shrubs than a shrubland. The bunchgrass layer may contain a variety of forbs. 
Good-condition habitat has very little exposed bare ground, and has mosses and lichens carpeting the area between 
taller plants. However, heavily grazed sites have dense shrubs making up >40 percent cover, with introduced annual 
grasses and little or no moss or lichen cover. Moist sites may support tall bunchgrasses (>3.3 ft [1 m]) or 
rhizomatous grasses. More southern shrubsteppe may have native low shrubs dominating with bunchgrasses. 

Composition. Characteristic and dominant mid-tall shrubs in the shrubsteppe habitat include all 3 subspecies of big 
sagebrush, basin (Artemisia tridentata ssp. tridentata), Wyoming (A. t. ssp. wyomingensis) or mountain (A. t. ssp. 
vaseyana), antelope bitterbrush (Purshia tridentata), and 2 shorter sagebrushes, silver (A. cana) and three-tip (A. 
tripartita). Each of these species can be the only shrub or appear in complex seral conditions with other shrubs. 
Common shrub complexes are bitterbrush and Wyoming big sagebrush, bitterbrush and three-tip sagebrush, 
Wyoming big sagebrush and three-tip sagebrush, and mountain big sagebrush and silver sagebrush. Wyoming and 
mountain big sagebrush can codominate areas with tobacco brush (Ceanothus velutinus). Rabbitbrush 
(Chrysothamnus viscidiflorus) and short-spine horsebrush (Tetradymia spinosa) are common associates and often 
dominate sites after disturbance. Big sagebrush occurs with the shorter stiff sagebrush (A. rigida) or low sagebrush 
(A. arbuscula) on shallow soils or high elevation sites. Many sandy areas are shrub-free or are open to patchy 
shrublands of bitterbrush and/or rabbitbrush. Silver sagebrush is the dominant and characteristic shrub along the 
edges of stream courses, moist meadows, and ponds. Silver sagebrush and rabbitbrush are associates in disturbed 
areas. 

When this habitat is in good or better ecological condition 
a bunchgrass steppe layer is characteristic. Diagnostic 
native bunchgrasses that often dominate different 
shrubsteppe habitats are (1) mid-grasses: bluebunch 
wheatgrass (Pseudoroegneria spicata), Idaho fescue 
(Festuca idahoensis), bottlebrush squirreltail (Elymus 
elymoides), and Thurber needlegrass (Stipa thurberiana); 
(2) short grasses: threadleaf sedge (Carex filifolia) and 
Sandberg bluegrass (Poa sandbergii); and (3) the tall 
grass, basin wildrye (Leymus cinereus). Idaho fescue is 
characteristic of the most productive shrubsteppe 
vegetation. Bluebunch wheatgrass is co-dominant at xeric 
locations, whereas western needlegrass (Stipa 
occidentalis), long-stolon (Carex inops) or Geyer’s sedge 
(C. geyeri) increase in abundance in higher elevation 
shrubsteppe habitats. Needle-and-thread (Stipa comata) is 
the characteristic native bunchgrass on stabilized sandy 
soils. Indian ricegrass (Oryzopsis hymenoides) 
characterizes dunes. Grass layers on montane sites contain 
slender wheatgrass (Elymus trachycaulus), mountain 
fescue (F. brachyphylla), green fescue (F. viridula), 
Geyer’s sedge, or tall bluegrasses (Poa spp.). Bottlebrush 
squirreltail can be locally important in the Columbia Basin, sand dropseed (Sporobolus cryptandrus) is important in 
the Basin and Range and basin wildrye is common in the more alkaline areas. Nevada bluegrass (Poa secunda), 
Richardson muhly (Muhlenbergia richardsonis), or alkali grass (Puccinella spp.) can dominate silver sagebrush flats. 



Many sites support non-native plants, primarily cheatgrass (Bromus tectorum) or crested wheatgrass (Agropyron 
cristatum) with or without native grasses. Shrubsteppe habitat, depending on site potential and disturbance history, 
can be rich in forbs or have little forb cover. Trees may be present in some shrubsteppe habitats, usually as isolated 
individuals from adjacent forest or woodland habitats. 

Other Classifications and Key References. This habitat is called Sagebrush steppe and Great Basin sagebrush by 
Kuchler 136. The Oregon Gap II Project 126 and Oregon Vegetation Landscape-Level Cover Types 127 that would 
represent this type are big sagebrush shrubland, sagebrush steppe, and bitterbrush-big sagebrush shrubland. Franklin 
and Dyrness 88 discussed this habitat in shrubsteppe zones of Washington and Oregon. Other references describe this 
habitat 60, 116, 122, 123, 212, 224, 225. 

Natural Disturbance Regime. Barrett et al. 22 concluded that the fire-return interval for this habitat is 25 years. The 
native shrubsteppe habitat apparently lacked extensive herds of large grazing and browsing animals until the late 

1800's. Burrowing animals and their predators likely 
played important roles in creating small-scale patch 
patterns. 

Succession and Stand Dynamics. With disturbance, 
mature stands of big sagebrush are reinvaded through soil-
stored or windborne seeds. Invasion can be slow because 
sagebrush is not disseminated over long distances. Site 
dominance by big sagebrush usually takes a decade or 
more depending on fire severity and season, seed rain, 
post-fire moisture, and plant competition. Three-tip 
sagebrush is a climax species that reestablishes (from 
seeds or commonly from sprouts) within 5-10 years 

following a disturbance. Certain disturbance regimes promote three-tip sagebrush and it can out-compete herbaceous 
species. Bitterbrush is a climax species that plays a seral role colonizing by seed onto rocky and/or pumice soils. 
Bitterbrush may be declining and may be replaced by woodlands in the absence of fire. Silver sagebrush is a climax 
species that establishes during early seral stages and coexists with later arriving species. Big sagebrush, rabbitbrush, 
and short-spine horsebrush invade and can form dense stands after fire or livestock grazing. Frequent or high-
intensity fire can create a patchy shrub cover or can eliminate shrub cover and create Eastside Grasslands habitat. 

Effects of Management and Anthropogenic Impacts. Shrub density and annual cover increase, whereas 
bunchgrass density decreases with livestock use. Repeated or intense disturbance, particularly on drier sites, leads to 
cheatgrass dominance and replacement of native bunchgrasses. Dry and sandy soils are sensitive to grazing, with 
needle-and-thread replaced by cheatgrass at most sites. These disturbed sites can be converted to modified 

grasslands in the Agriculture habitat. 

Status and Trends. Shrubsteppe habitat still dominates 
most of southeastern Oregon although half of its original 
distribution in the Columbia Basin has been converted to 
agriculture. Alteration of fire regimes, fragmentation, 
livestock grazing, and the addition of >800 exotic plant 
species have changed the character of shrubsteppe habitat. 
Quigley and Arbelbide 181 concluded that Big Sagebrush 
and Mountain Sagebrush cover types are significantly 
smaller in area than before 1900, and that 



Bitterbrush/Bluebunch Wheatgrass cover type is similar to the pre-1900 extent. They concluded that Basin Big 
Sagebrush and Big sagebrush-Warm potential vegetation type’s successional pathways are altered, that some 
pathways of Antelope Bitterbrush are altered and that most pathways for Big Sagebrush-Cool are unaltered. Overall 
this habitat has seen an increase in exotic plant importance and a decrease in native bunchgrasses. More than half of 
the Pacific Northwest shrubsteppe habitat community types listed in the National Vegetation Classification are 
considered imperiled or critically imperiled 10. 



Agriculture, Pasture and Mixed Environs 
W. Daniel Edge, Rex C. Crawford, and David H. Johnson 

 
Geographic Distribution. Agricultural habitat is widely distributed at low to mid-elevations (<6,000 ft [1,830 m]) 
throughout both states. This habitat is most abundant in broad river valleys throughout both states and on gentle 

rolling terrain east of the Cascades. 

Physical Setting. This habitat is maintained across a 
range of climatic conditions typical of both states. Climate 
constrains agricultural production at upper elevations 
where there are <90 frost-free days. Agricultural habitat in 
arid regions east of the Cascades with <10 inches (25 cm) 
of rainfall require supplemental irrigation or fallow fields 
for 1-2 years to accumulate sufficient soil moisture. Soils 
types are variable, but usually have a well developed A 
horizon. This habitat is found from 0 to 6,000 ft (0 to 
1,830 m) elevation. 

Landscape Setting. Agricultural habitat occurs within a 
matrix of other habitat types at low to mid-elevations, 
including Eastside grasslands, Shrubsteppe, Westside 
Lowlands Conifer-Deciduous Forest and other low to mid-
elevation forest and woodland habitats. This habitat often 
dominates the landscape in flat or gently rolling terrain, on 
well-developed soils, broad river valleys, and areas with 
access to abundant irrigation water. Unlike other habitat 
types, agricultural habitat is often characterized by regular 
landscape patterns (squares, rectangles, and circles) and 
straight borders because of ownership boundaries and 
multiple crops within a region. Edges can be abrupt along 

the habitat borders within agricultural habitat and with other adjacent habitats. 

Structure. This habitat is structurally diverse because it includes several cover types ranging from low-stature annual 
grasses and row crops (<3.3 ft [1 m]) to mature orchards (>66 ft [20 m]). However, within any cover type, structural 
diversity is typically low because usually only 1 to a few species of similar height are cultivated. Depending on 
management intensity or cultivation method, agricultural habitat may vary substantially in structure annually; 
cultivated cropland and modified grasslands are typified by periods of bare soil and harvest whereas pastures are 
mowed, hayed, or grazed 1 or more times during the growing season. Structural diversity of agricultural habitat is 
increased at local scales by the presences of non-cultivated or less intensively managed vegetation such as 
fencerows, roadsides, field borders, and shelterbelts. 

Composition. Agricultural habitat varies substantially in composition among the cover types it includes. Cultivated 
cropland includes >50 species of annual and perennial plants in Oregon and Washington, and hundreds of varieties 
ranging from vegetables such as carrots, onions, and peas to annual grains such as wheat, oats, barley, and rye. Row 
crops of vegetables and herbs are characterized by bare soil, plants, and plant debris along bottomland areas of 
streams and rivers and areas having sufficient water for irrigation. Annual grains, such as barley, oats, and wheat are 
typically produced in almost continuous stands of vegetation on upland and rolling hill terrain without irrigation. 



The orchard/vineyard/nursery cover type is composed of 
fruit and nut (apples, peaches, pears, and hazelnuts) trees, 
vineyards (grapes, Kiwi), berries (strawberries, 
blueberries, blackberries, and raspberries), Christmas 
trees, and nursery operations (ornamental container and 
greenhouses). This cover type is generally located on 
upland sites with access to abundant irrigation. Cultivation 
for most orchards, vineyards and Christmas tree farms 
includes an undergrowth of short-stature perennial grasses 
between the rows of trees, vines, or bushes. Christmas 
trees are typically produced without irrigation on upland 

sites with poorer soils. 

Improved pastures are used to produce perennial herbaceous plants for grass seed and hay. Alfalfa and several 
species of fescue (Festuca spp.) and bluegrass (Poa spp.), orchardgrass (Dactylis glomerata), and timothy (Phleum 
pratensis) are commonly seeded in improved pastures. Grass seed fields are single-species stands, whereas pastures 
maintained for haying are typically composed of 2 to several species. The improved pasture cover type is one of the 
most common agricultural uses in both states and produced with and without irrigation. 

 

Unimproved pastures are predominately grassland sites, 
often abandoned fields that have little or no active 
management such as irrigation, fertilization, or herbicide 
applications. These sites may or may not be grazed by 
livestock. Unimproved pastures include rangelands 
planted to exotic grasses that are found on private land, 
state wildlife areas, federal wildlife refuges and U.S. 
Department of Agriculture Conservation Reserve Program 
(CRP) sites. Grasses commonly planted on CRP sites are 
crested wheatgrass (Agropyron cristatum), tall fescue (F. 
arundinacea), perennial bromes (Bromus spp.) and 

wheatgrasses (Elytrigia spp.). Intensively grazed rangelands, which have been seeded to intermediate wheatgrass 
(Elytrigia intermedia), crested wheatgrass, or are dominated by increaser exotics such as Kentucky wheatgrass (Poa 
pratensis) or tall oatgrass (Arrhenatherum elatius) are unimproved pastures. Other unimproved pastures have been 
cleared and intensively farmed in the past, but are allowed to convert to other vegetation. These sites may be 
composed of uncut hay, litter from previous seasons, standing dead grass and herbaceous material, invasive exotic 
plants (tansy ragwort [Senecio jacobea], thistle [Cirsium spp.], Himalaya blackberry [Rubus discolor], and Scot’s 
broom [Cytisus scoparius]) with patches of native black hawthorn (Crataegus douglasii), snowberry 
(Symphoricarpos spp.), spirea (Spirea spp.), poison oak (Toxicodendron diversilobum), and encroachment of 
various tree species, depending on seed source and environment. 

Modified grasslands are generally overgrazed habitats that formerly were native grasslands or shrubsteppe but are 
now dominated by annual plants with only remnant individual plants of the native vegetation. Cheatgrass (Bromus 
tectorum), other annual bromes, medusahead (Taeniatherum caput-medusae), bulbous bluegrass (Poa bulbosa), and 
knapweeds (Centaurea spp.) are common increasers that form modified grasslands. Fire, following heavy grazing or 
repeated early season fires can create modified grassland monocultures of cheatgrass. 



Agricultural habitat also contains scattered dwellings and outbuildings such as barns and silos, rural cemeteries, 
ditchbanks, windbreaks, and small inclusions of remnant native vegetation. These sites typically have a 

discontinuous tree layer or 1 to a few trees over a ground 
cover similar to improved or unimproved pastures. 

Other Classifications and Key References. Quigley and 
Arbelbide 181 referred to this as agricultural and exotic 
forbs-annual grasses cover types. Csuti et al. 58 referred to 
this habitat as agricultural. The Oregon Gap II Project 126 
and Oregon Vegetation Landscape-Level Cover Type 127 
that would represent this type is agriculture. U.S. 
Department of Agriculture Conservation Reserve Program 
lands are included in this habitat. 

Natural Disturbance Regime. Natural fires are almost 
totally suppressed in this habitat, except for unimproved 

pastures and modified grasslands, where fire-return intervals can resemble those of native grassland habitats. Fires 
are generally less frequent today than in the past, primarily because of fire suppression, construction of roads, and 
conversion of grass and forests to cropland 159. Bottomland areas along streams and rivers are subject to periodic 
floods, which may remove or deposit large amounts of soil. 

Succession and Stand Dynamics. Management practices 
disrupt natural succession and stand dynamics in most of 
the agricultural habitats. Abandoned eastside agricultural 
habitats may convert to other habitats, mostly grassland 
and shrub habitats from the surrounding native habitats. 
Some agricultural habitats that occur on highly erodible 
soils, especially east of the Cascades, have been enrolled 
in the U.S. Department of Agriculture Conservation 

Reserve Program. In the absence of fire or mowing, west side unimproved pastures have increasing amounts of 
hawthorn, snowberry, rose (Rosa spp.), Himalaya blackberry, spirea, Scot’s broom, and poison oak. Douglas-fir or 
other trees can be primary invaders in some environments. 

Effects of Management and Anthropogenic Impacts. The dominant characteristic of agricultural habitat is a 
regular pattern of management and vegetation disturbance. With the exception of the unimproved pasture cover 
type, most areas classified as agricultural habitat receive regular inputs of fertilizer and pesticides and have some 
form of vegetation harvest and manipulation. Management practices in cultivated cropland include different tillage 
systems, resulting in vegetation residues during the non-growing season that range from bare soil to 100 percent 
litter. Cultivation of some crops, especially in the arid eastern portions of both states, may require the land to remain 
fallow for 1-2 growing seasons in order to store sufficient soil moisture to grow another crop. Harvest in cultivated 
cropland, Christmas tree plantations, and nurseries, and mowing or haying in improved pasture cover types 
substantially change the structure of vegetation. Harvest in orchards and vineyards are typically less intrusive, but 
these crops as well as Christmas trees and some ornamental nurseries are regularly pruned. Improved pastures are 
often grazed after haying or during the non-growing season. Livestock grazing is the dominant use of unimproved 
pastures. All of these practices prevent agricultural areas from reverting to native vegetation. Excessive grazing in 
unimproved pastures may increase the prevalence of weedy or exotic species. 



Status and Trends. Agricultural habitat has steadily 
increased in amount and size in both states since Eurasian 
settlement of the region. Conversion to agricultural habitat 
threatens several native habitat types 166. The greatest 
conversion of native habitats to agricultural production 
occurred between 1950 and 1985, primarily as a function 
of U.S. agricultural policy 96. Since the 1985 Farm Bill 
and the economic downturn of the early to mid 1980's, the 
amount of land in agricultural habitat has stabilized and 
begun to decline 164. The 1985 and subsequent Farm Bills 
contained conservation provisions encouraging farmers to 

convert agricultural land to native habitats 96, 153. Clean farming practices and single-product farms have become 
prevalent since the 1960's, resulting in larger farms and widespread removal of fencerows, field borders, roadsides, 
and shelterbelts 96, 153, 164. In Oregon, land-use planning laws prevent or slow urban encroachment and subdivisions 
into areas zoned as agriculture. Washington’s growth management is currently controlled by counties and 
agricultural land conversion to urban development is much less regulated. 



Urban and Mixed Environs 
Howard L. Ferguson 

 
Geographic Distribution. Urban habitat occurs throughout Oregon and Washington. Most urban development is 
located west of the Cascades of both Oregon and Washington, with the exception of Spokane, Washington, which 
developed because of early railroad systems and connections to the East. However, urban growth is being felt in 
almost every small town throughout the Pacific Northwest. 
 
Physical Setting. Urban development occurs in a variety of sites in the Pacific Northwest. It creates a physical 
setting unique to itself: temperatures are elevated and background lighting is increased; wind velocities are altered 
by the urban landscape, often reduced except around the tallest structures downtown, where high-velocity winds are 
funneled around the skyscrapers. Urban development often occurs in areas with little or no slope and frequently 
includes wetland habitats. Many of these wetlands have been filled in and eliminated. Today, ironically, many 
artificial "wetland" impoundments are being created for stormwater management, whose function is the same as the 
original wetland that was destroyed. 
 
Landscape Setting. Urban development occurs within or adjacent to nearly every habitat type in Oregon and 
Washington, and often replaces habitats that are valuable for wildlife. The highest urban densities normally occur in 
lower elevations along natural or human-made transportation corridors, such as rivers, railroad lines, coastlines, or 
interstate highways. These areas often contain good soils with little or no slope and lush vegetation. Once level areas 
become crowded, growth continues along rivers or shores of lakes or oceans, and eventually up elevated sites with 
steep slopes or rocky outcrops. Because early settlers often modified the original landscape for agricultural purposes, 
many of our urban areas are surrounded by agricultural and grazing lands. 
 
Structure. The original habitat is drastically altered in urban environments and is replaced by buildings, 
impermeable surfaces, bridges, dams, and planting of non-native species. Some human-made structures provide 
habitats similar to those of cavities, caves, fissures, cliffs, and ledges. With the onset of urban development, total 
crown cover and tree density are reduced to make way for the construction of buildings and associated 
infrastructure. Many structural features typical of the historical vegetation, such as snags, dead and downed wood, 
and brush piles, are often completely removed from the landscape. Understory vegetation may be completely absent, 
or if present, is diminutive and single-layered. Typically, 3 zones are characteristic of urban habitat. 

 
High-density Zone. The high-density zone is the 
downtown area of the inner city. It also encompasses the 
heavy industrial and large commercial interests of the city 
in addition to high-density housing areas such as 
apartment buildings or high-rise condominiums. This zone 
has =60 percent of its total surface area covered by 
impervious surfaces. This zone has the smallest lot size, 
the tallest buildings, the least amount of total tree canopy 
cover, the lowest tree density, the highest percentage of 
exotics, the poorest understory and subcanopy, and the 
poorest vegetative structure 4a, 116a, 185a. Human structures 
have replaced almost all vegetation 23b, 148a. Road density 
is the highest of all zones. An example of road density can 
be seen from Washington’s Growth Management Plan 

requiring Master Comprehensive Plans to set aside 20 percent of the identified urban growth area for roads and road 
rights-of-way. For example, Spokane’s urban growth area is approximately 57,000 acres (23,077 ha); therefore 
>11,000 acres (4,453 ha) were set aside for road surfaces. 
 
In the high-density zone, land-use practices have removed most of the native vegetation. Patch sizes of remaining 
natural areas often are so small that native interior species cannot be supported. Not only are remaining patches of 
native vegetation typically disconnected, but also they are frequently missing the full complement of vertical strata 
149. Stream corridors become heavily impacted and discontinuous. Most, if not all, wetlands have been filled or 
removed. Large buildings dominate the landscape and determine the placement of vegetation in this zone 30a. This 
zone has the most street tree strips or sidewalk trees, most of which are exotics. There is virtually no natural tree 



replacement, and new trees are planted only when old ones die or are removed. Replacement trees are chosen for 
their small root systems and are generally short in stature with small diameters. Ground cover in this zone, if not 
synthetic or impervious, is typically exotic grasses or exotic annuals, most of which are rarely allowed to go to seed. 
Snags, woody debris, rock piles, and any other natural structures are essentially nonexistent. There are few tree 
cavities because of cosmetic pruning, cavity filling, snag removal, and tree thinning 149. 

 
Medium-density Zone. This zone, continuing out from 
the center of the continuum is the medium-density zone, 
composed of light industry mixed with high-density 
residential areas. Housing density of 3-6 single-family 
homes per acre (7-15 per ha) is typical. Compared with 
the high-density zone, this zone has more potential 
wildlife habitat. With 30-59 percent impervious soil cover, 
this zone has 41-70 percent of the ground available for 
plants. Road density is less than the high-density zone. 
 
Vegetation in this mid-zone is typically composed of non-
native plant species. Native plants, when present, 
represent only a limited range of the natural diversity for 

the area.  
The shrub layer is typically clipped or minimal, even in heavily vegetated areas. Characteristic of this zone are 
manicured lawns, trimmed hedges, and topped trees. Lawns can be highly productive 82a, 97a. Tree canopy is still 
discontinuous and consists of 1-2 levels, if present at all. Consequently, vertical vegetative diversity and total 
amount of understory are still low. Coarse and fine woody debris is minimal or absent; most snags and diseased live 
trees are still removed as hazards in this zone 119a, 119b. 
Isolated wetlands, stream corridors, open spaces, and 
greenbelts are more frequently retained in this zone than 
in the high-density zone. However, remnant wetland and 
upland areas are often widely separated by urban 
development. 
 
Low-density Zone. The low-density zone is the outer 
zone of the urban-rural continuum. This zone contains 
only 10-29 percent impervious ground cover and normally contains only single-family homes. It has more natural 
ground cover than artificial surfaces. Vegetation is denser and more abundant than in the previous two zones. 
Typical housing densities are 0.4-1.6 single-family homes per acre (1-4 per ha). Road density is lowest of all 3 zones 
and consists of many secondary and tertiary roads. 
Roads, fences, livestock paddocks, and pets are more abundant than in neighboring rural areas. With many animals 
and limited acreage, pasture conditions may be more overgrazed in this zone than in the rural zone; overgrazing can 
significantly affect shrub layers as well. Areas around home sites are often cleared for fire protection. Dogs are more 
likely to be loose and allowed to run free, increasing disturbance levels and wildlife harassment in this zone. 
Vegetable and flower gardens are widespread; fencing is prevalent. 
 
Many wetlands remain and are less impacted. Water levels are more stable and peak flows are more typical of 
historical flows. Water tables are less impacted and vernal wetlands are more frequent; stream corridors are less 
impacted and more continuous. 
Although this zone may have large areas of native vegetation and is generally the least impacted of all 3 zones; it 

still has been significantly altered by human activities and 
associated disturbances.  
This zone has the most vertical and horizontal structure 
and diversity of any of the 3 urban zones 30a, 80a, 140a, 187a. In 
forested areas, tree conditions are semi-natural, although 
stand characteristics vary from parcel to parcel. The tree 
canopy is more continuous and may include multiple 
levels. Patch sizes are large enough to support native 
interior species. Large blocks of native vegetation may 



still be found, and some of these may be connected to large areas of native undeveloped land. In this zone, snags, 
diseased trees, coarse and fine woody debris, brush piles, and rock piles are widespread. Structural diversity 
approaches historical levels. Non-native hedges are nearly nonexistent and the native shrub layer, except for small 
areas around houses, is relatively intact. Lawns are fewer, and native ground covers are more common than in the 
previous two zones. 
 
Composition. Remnant isolated blocks of native 
vegetation may be found scattered throughout a town or 
city mixed with a multitude of introduced exotic 
vegetation. As urban development increases, these 
remnant native stands become fragmented and isolated. 
The dominant species in an urban setting may be exotic 
or native; for example, in Seattle, the dominant species in 
1 area may be Douglas-fir (Pseudotsuga menziesii), 
whereas a few blocks away it may be the exotic silver 
maple (Acer saccharinum). Dominant species will not only vary from city to city but also within each city and 
within each of the 3 urban zones. Nowack 167 found that in the high-density urban zone, species richness is low, and 
in 1 case, 4 species made up almost 50 percent of the cover. In the same study, exotics made up 69 percent of the 
total species. 
 
In urban and suburban areas, species richness is often increased because of the introduction of exotics. The 
juxtaposition of exotics interspersed with native vegetation produces a diverse mosaic with areas of extensive edge. 
Also, because of irrigation and the addition of fertilizers, the biomass in the urban communities is often increased 
149. 
Interest in the use of native plants for landscaping is rapidly expanding 135, 172, particularly in the more arid sites 
where drought-resistant natives are the only plants able to survive without water. 
 
Across the U.S., urban tree cover ranges from 1 to 55 percent 167. As expected, tree cover tends to be highest in cities 
developed in naturally forested areas with an average of 32 percent cover in forested areas, 28 percent in grasslands, 
and 10 percent in arid areas. Yakima, Washington, has an overall city tree cover of 18 percent, ranging from 10 
percent to 12 percent in the industrial/commercial area to 23 percent in the low-density residential zone 167. Remnant 
blocks of native vegetation or native trees left standing in yards and parks will compositionally be related to 
whatever native habitat was present on site prior to development. In the Puget Sound and Willamette Valley areas, 
Douglas-fir is a major constituent, whereas the Spokane area has a lot of ponderosa pine (Pinus ponderosa). 
 
Other Classifications and Key References. Many attempts have been made to classify or describe the complex 
urban environment. The Washington GAP Analysis 37 classified urban environments as "developed" land cover 
using the same 3 zones as described above: (1) high density (>60 percent impervious surface); (2) medium density 
(30-60 percent impervious surface); and (3) low density (10-30 percent impervious surface). The Oregon Gap II 
Project 126 and Oregon Vegetation Landscape-Level Cover Types 127 represented this type as an urban class. Several 
other relevant studies characterizing the urban environment have been reported 182, 129, 34, 70, 151. 
 
Natural Disturbance Regime. In many instances, natural disturbances are modified or prevented from occurring by 
humans over the landscape and this is particularly true of urban areas. However, disturbances such as ice, wind, or 
firestorms still occur. The severity of these intermittent disturbances varies greatly in magnitude and their impact on 
the landscape varies accordingly. One of the differences between urban and non-urban landscapes is the lengthening 
of the disturbance cycles. Another is found in the aftermath of these disturbances. In urban areas, damaged trees are 
often entirely removed and if they are replaced, a shorter, smaller tree, often non-native, is selected. The natural fire 
disturbance interval is highly modified in the urban environment. Fire (mostly accidental or arson) still occurs, and 
is quickly suppressed. Another natural disturbance in many of our Pacific Northwest towns is flooding, which 
historically altered and rerouted many of our rivers and streams, and still scarifies fields and deposits soil on flood 
plains and potentially recharges local aquifers. Floods now are more frequent and more violent than in the past 
because of the many modifications made to our watersheds. Attempts to lessen flooding in urban areas often lead to 
channelization, paving, or diking of our waterways, most of which fail in their attempt to stem the flooding and 
usually result in increased flooding for the communities farther downstream. 
 



Succession and Stand Dynamics. Due to anthropogenic influences found in the urban environment, succession 
differs in the urban area from that expected for a native stand. Rowntree 185 emphasized that urbanization is not in 
the same category as natural disturbance in affecting succession. He points out that urbanization is anthropogenic 
and acts to remove complete vegetation associations and creates new ones made of mixes of native residual 
vegetation and introduced vegetation. Much human effort in the city goes toward either completely removing native 
vegetation or sustaining or maintaining a specific vegetative type, e.g., lawns or hedges. Much of the vegetative 
community remains static. Understory and ground covers are constantly pruned or removed, seedlings are pulled and 
lawns are planted, fertilized, mowed, and meticulously maintained. Trees may be protected to maturity or even 
senescence, yet communities are so fragmented or modified that a genuine old-growth community never exists. 
However, a type of "urban succession" occurs across the urban landscape. The older neighborhoods with their 
mature stands are at a later seral stage than new developments; species diversity is characteristically higher in older 
neighborhoods as well. An oddity of the urban environment is the absence of typical structure generally found 
within the various seral stages. For example, the understory is often removed in a typical mid-seral stand to give it a 
"park-like" look. Or if the understory is allowed to remain, it is kept pruned to a consistent height. Lawns are the 
ever-present substitute for native ground covers. Multi-layered habitat is often reduced to 1 or 2 heights. Vertical 
and horizontal structural diversity is drastically reduced. 
 
Effects of Management and Anthropogenic Impacts. These additional, often irreversible, impacts include more 
impervious surfaces, more and larger human-made structures, large-scale storm and wastewater management, large-
scale sewage treatment, water and air pollution, toxic chemicals, toxic chemical use on urban lawns and gardens, 
removal of species considered to be pests, predation and disturbance by pets and feral cats and dogs, and the 
extensive and continual removal of habitat due to expanding urbanization, and in some cases, uncontrolled 
development. Another significant impact is the introduction and cultivation of exotics in urban areas. Native 
vegetation is often completely replaced by exotics, leaving little trace of the native vegetative cover. 
 
Status and Trends. From 1970 to 1990, >30,000 mile2 (77,700 km2) of rural lands in the U.S. became urban, as 
classified by the U.S. Census Bureau. That amount of land equals about one third of Oregon’s total land area 12. 
From 1940 to 1970, the population of the Portland urban region doubled and the amount of land occupied by that 
population quadrupled 201. More than 300 new residents arrive in Washington each day, and each day, Washington 
loses 100 acres (41 ha) of forest to development 215. Using satellite photos and GIS software, American Forests 9 
discovered that nearly one third of Puget Sound’s most heavily timbered land has disappeared since the early 1970's. 
The amount of land with few or no trees more than doubled, from 25 percent to 57 percent, an increase of >1 million 
acres (404,858 ha). Development and associated urban growth was blamed as the single biggest factor affecting the 
area’s environment. This urban growth is predicted to continue to increase at an accelerated pace, at the expense of 
native habitat. 



Open Water - Lakes, Rivers, and Streams 
Eva L. Greda, David H. Johnson, and Tom O’Neil 

 
Lakes, Ponds, and Reservoirs 
Geographical Distribution. Lakes in Oregon and Washington occur statewide and are found from near sea level to 
about 10,200 ft (3,110 m) above sea level. There are 3,887 lakes and reservoirs in western Washington and they total 
176,920 acres (71,628 ha) 226. In contrast, there are 4,073 lakes and reservoirs in eastern Washington that total 
436,843 acres (176,860 ha) 227. There are 6,000 lakes, ponds, and reservoirs in Oregon including almost 1,800 
named lakes and over 3,800 named reservoirs, all amounting to 270,641 acres (109,571 ha). Oregon has the deepest 

lake in the nation, Crater Lake, at 1,932 ft (589 m) 23. 

Physical Setting. Continental glaciers melted and left 
depressions, where water accumulated and formed many 
lakes in the region. These kinds of lakes are 
predominantly found in Lower Puget Sound. Landslides 
that blocked natural valleys also allowed water to fill in 
behind them to form lakes, like Crescent Lake, 
Washington. The lakes in the Cascades and Olympic 
ranges were formed through glaciation and range in 
elevation from 2,500 to 5,000 ft (762 to 1,524 m). Beavers 
create many ponds and marshes in Oregon and 
Washington. Craters created by extinct volcanoes, like 

Battleground Lake, Washington, also formed lakes. Human-made reservoirs created by dams impound water that 
creates lakes behind them, like Bonneville Dam on the main stem of the Columbia River. In the lower Columbia 
Basin, many lakes formed in depressions and rocky coulees through the process of seepage from irrigation waters 
226. 

Structure. There are 4 distinct zones within this aquatic 
system: (1) the littoral zone at the edge of lakes is the most 
productive with diverse aquatic beds and emergent 
wetlands (part of Herbaceous Wetland's habitat); (2) the 
limnetic zone is deep open water, dominated by 
phytoplankton and freshwater fish, and extends down to 
the limits of light penetration; (3) the profundal zone 

below the limnetic zone, devoid of plant life and dominated with detritivores; (4) and the benthic zone reflecting 
bottom soil and sediments. Nutrients from the profundal zone are recycled back to upper layers by the spring and 
fall turnover of the water. Water in temperate climates stratifies because of the changes in water density. The 
uppermost layer, the epilimnion, is where water is warmer (less dense). Next, the metalimnion or thermocline, is a 
narrow layer that prevents the mixing of the upper and lowermost layers. The lowest layer is the hypolimnion, with 
colder and most dense waters. During the fall turnover, the cooled upper layers are mixed with other layers through 
wind action. 

Natural Disturbance Regime. There are seasonal and decadal variations in the patterns of precipitation. In the 
Coast Range, there is usually 1 month of drought per year (usually July or August) and 2 months of drought once in 
a decade. The Willamette Valley and the Cascades experience 1 month with no rain every year and a 2-month dry 
period every third year. In eastern Oregon, dry periods last 2 or 3 months every year, with dry spells as long as 4-6 
months occurring once every 4 years. Dry years, with <33 percent of normal precipitation occur once every 30 years 



along the coast, every 20 years in the Willamette Valley, every 30 years in the Cascades, and every 15 years in most 
of eastern Oregon 23. 

Floods occur in Oregon and Washington every year. Flooding season west of the Cascades occurs from October 
through April, with more than half of the floods occurring during December and January. Floods are the result of 
precipitation and snow melts. Floods west of the Cascades are influenced by precipitation mostly and thus are short-
lived, while east of the Cascades floods are caused by melting snow, and the amount of flooding depends on how 
fast the snow melts. High water levels frequently last up to 60 days. In 1984, heavy precipitation flooded Malheur 
and Harney lakes to the point where the 2 lakes were joined together for several years. The worst floods have 
resulted from cloudbursts caused by thunderstorms, like Heppner, Oregon’s 1903 flood. Other "flash floods" in the 
region were among the largest floods in the U.S. and occurred in the John Day Basin’s Meyers Canyon in 1956 and 
the Umatilla Basin’s Lane Canyon in 1965 23. 

Effects of Management and Anthropogenic Impacts. Sewage effluents caused eutrophication of Lake 
Washington in Seattle, where plants increased in biomass and caused decreased light transmission. The situation was 
corrected, however, before it became serious as a result of a campaign of public education, and timely cleanup of the 
lake 146. Irrigation projects aimed at watering drier portions of the landscape may pose flooding dangers, as was the 
case with Soap Lake and Lake Leonore in eastern Washington. Finally, natural salinity of lakes can decrease as a 
result of irrigation withdrawal and can change the biota associated with them 92. 

Rivers and Streams 
Geographic Distribution. Streams and rivers are distributed statewide in Oregon and Washington, forming a 
continuous network connecting high mountain areas to lowlands and the Pacific coast. There are >12,000 named 
rivers and streams in Oregon, totaling 112,640 miles (181,238 km) 23 in length. Oregon’s longest stretch of river is 
the Columbia (309 miles [497 km]) that borders Oregon and Washington. The longest river in Oregon is the John 
Day (284 miles [457 km]) and the shortest river is the D River (440 ft [134 m]) that is the world’s second shortest 
river. Washington has more streams than any other state except Alaska. In Washington, the coastal region has 3,783 
rivers and streams totaling 8,176 miles (13,155 km) 174. The Puget Sound Region has 10,217 rivers and streams, 
which add to 16,600 miles (26,709 km) in length 223. The rivers and streams range from cold, fast-moving high-
elevation streams to warmer lowland valley rivers 223. In all, there are 13,955 rivers and streams that add up to 

24,774 miles (39,861 km) 174. There are many more 
streams in Washington yet to be catalogued 174. 

Physical Setting. Climate of the area’s coastal region is 
very wet. The northern region in Washington is volcanic 
and bordered to the east by the Olympic Mountain Range, 
on the north by the Strait of Juan de Fuca, and on the west 
by the Pacific Ocean. In contrast, the southern portion in 
Washington is characterized by low-lying, rolling hills 174. 
The Puget Sound Region has a wet climate. Most of the 
streams entering Puget Sound have originated in glacier 
fields high in the mountains. Water from melting 
snowpacks and glaciers provide flow during the spring 

and winter. Annual rainfall in the lowlands ranges from 35 to 50 inches (89-127 cm), from 75 to 100 inches (191 to 
254 cm) in the foothills, and from 100 to >200 inches (254 to 508 cm) in the mountains (mostly in the form of snow) 
174. 

Rivers and streams in southwestern Oregon are fed by rain and are located in an area composed of sheared bedrock 
and is thus an unstable terrain. Streams in that area have high suspended-sediment loads. Beds composed of gravel 



and sand are easily transported during floods. The western Cascades in Washington and Oregon are composed of 
volcanically derived rocks and are more stable. They have low sediment-transport rates and stable beds composed 
largely of cobbles and boulders, which move only during extreme events 81. Velocities of river flow ranges from as 
little as 0.2 to 12 mph (0.3 to19.3 km/hr) while large streams have an average annual flow of 10 cubic feet (0.3 m3) 
per second or greater 23, 169. Rivers and streams in the Willamette Valley are warm, productive, turbid, and have high 
ionic strength. They are characterized by deep pools, and highly embedded stream bottoms with claypan and muddy 
substrates, and the greatest fish species diversity. High desert streams of the interior are similar to those of the 
Willamette Valley but are shallower, with fewer pools, and more runs, glides, cobbles, boulders, and sand. The 
Cascades and Blue mountains are similar in that they have more runs and glides and fewer pools, similar fish 

assemblages, and similar water quality 218. 

Landscape setting. This habitat occurs throughout 
Washington and Oregon. Ponds, lakes, and reservoirs are 
typically adjacent to Herbaceous Wetlands, while rivers 
and streams typically adjoin the Westside Riparian 
Wetlands, Eastside Riparian Wetlands, Herbaceous 
Wetlands, or Bays and Estuaries habitats. 

Other Classifications and Key References. This habitat 
is called riverine and lacustrine in Anderson et al. 10, 
Cowardin et al. 53, Washington Gap Analysis Project 37, 
Mayer and Laudenslayer 150, and Wetzel 217. However, this 
habitat is referred to as Open Water in the Oregon Gap II 
Project 126 and Oregon Vegetation Landscape-Level Cover 
Types 127. 

Effects of Management and Anthropogenic Impacts. 
Removal of gravel results in reduction of spawning areas 
for anadromous fish. Overgrazing, and loss of vegetation 
caused by logging produces increased water temperatures 
and excessive siltation, harming the invertebrate 
communities such as that reported in the John Day River 
Basin, Oregon 146. Incorrectly installed culverts may act as 
barriers to migrating fish and may contribute to erosion 
and siltation downstream 174. Construction of dams is 

associated with changes in water quality, fish passage, competition between species, loss of spawning areas because 
of flooding, and declines in native fish populations 146. Historically, the region’s rivers contained more braided 
multi-channels. Flood control measures such as channel straightening, diking, or removal of streambed material 
along with urban and agriculture development have all contributed to a loss of oxbows, river meanders, and flood 
plains. Unauthorized or over-appropriated withdrawals of water from the natural drainages also have caused a loss 
of open water habitat that has been detrimental to fish and wildlife production, particularly in the summer 174. 

Agricultural, industrial, and sewage runoff such as salts, sediments, fertilizers, pesticides, and bacteria harm aquatic 
species 146. Sludge and heavy waste buildup in estuaries is harmful to fish and shellfish. Unregulated aerial spraying 
of pesticides over agricultural areas also poses a threat to aquatic and terrestrial life 174. Direct loss of habitat and 
water quality occurs through irrigation 130. The Oregon Department of Environmental Quality, after a study of water 
quality of the Willamette River, determined that up to 80 percent of water pollution enters the river from nonpoint 
sources and especially agricultural activity 23. Very large floods (e.g., Oregon Flood of 1964) may change the 



channels permanently through the settling of large amounts of sediments from hillslopes, through debris flow, and 
through movement of large boulders, particularly in the montane areas. The width of the channel along the main 
middle fork of the Willamette increased over a period of 8 years. Clearcutting creates excessive intermittent runoff 
conditions and increases erosion and siltation of streams as well as diminishes shade, and therefore causes higher 
water temperatures, fewer terrestrial and aquatic food organisms, and increased predation. Landslides, which 
contributed to the widening of the channel, were a direct result of clearcutting. Clearcut logging can alter snow 
accumulation and increase the size of peak flows during times of snowmelt 197. Clearcutting and vegetation removal 
affects the temperatures of streams, increasing them in the summer and decreasing in winter, especially in eastern 
parts of the Oregon and Washington 24. Building of roads, especially those of poor quality, can be a major 

contributor to sedimentation in the streams 82. 

Status and Trends. The principal trend has been in 
relationship to dam building or channelization for 
hydroelectric power, flood control, or irrigation purposes. 
As an example, in 1994, there were >900 dams in 
Washington alone. The dams vary according to size, 
primary purpose, and ownership (state, federal, private, 
local) 214. The first dam and reservoir in Washington was 
the Monroe Street Dam and Reservoir, built in 1890 at 
Spokane Falls. Since then the engineering and equipment 
necessary for dam building developed substantially, 
culminating in such projects as the Grand Coulee Dam on 

the Columbia River 214. In response to the damaging effects of dams on the indigenous biota and alteration and 
destruction of freshwater aquatic habitats, Oregon and Washington state governments questioned the benefits of 
dams, especially in light of the federal listing of several salmon species. There are now talks of possibly removing 
small dams, like the Savage Rapids Dam in Oregon, to removing large federal dams like those on the lower Snake 
River 23. 



Herbaceous Wetlands 
Rex C. Crawford, Jimmy Kagan, and Christopher B. Chappell 

 
Geographic Distribution. Herbaceous wetlands are found throughout the world and are represented in Oregon and 
Washington wherever local hydrologic conditions promote their development. This habitat includes all those except 
bogs and those within Subalpine Parkland and Alpine. 

Freshwater aquatic bed habitats are found throughout the Pacific Northwest, usually in isolated sites. They are more 
widespread in valley bottoms and high rainfall areas (e.g., Willamette Valley, Puget Trough, coastal terraces, coastal 
dunes), but are present in montane and arid climates as well. Hardstem bulrush-cattail-burred marshes occur in wet 
areas throughout Oregon and Washington. Large marshes are common in the lake basins of Klamath, Lake, and 
Harney counties, Oregon. Sedge meadows and montane meadows are common in the Blue and Ochoco mountains 
of central and northeastern Oregon, and in the valleys of the Olympic and Cascade Mountains and Okanogan 

Highlands. Extensive wet meadow habitats occur in 
Klamath, Deschutes, and western Lake Counties in 
Oregon. 

Physical Setting. This habitat is found on permanently 
flooded sites that are usually associated with oxbow lakes, 
dune lakes, or potholes. Seasonally to semi-permanently 
flooded wetlands are found where standing freshwater is 
present through part of the growing season and the soils 
stay saturated throughout the season. Some sites are 
temporarily to seasonally flooded meadows and generally 
occur on clay, pluvial, or alluvial deposits within montane 
meadows, or along stream channels in shrubland or 

woodland riparian vegetation. In general, this habitat is flat, usually with stream or river channels or open water 
present. Elevation varies from sea level to 10,000 ft. (3,048 m), although infrequently above 6,000 ft (1,830 m). 

Landscape Setting. Herbaceous wetlands are found in all terrestrial habitats except Subalpine Parkland, Alpine 
Grasslands, and Shrublands habitats. Herbaceous wetlands 
commonly form a pattern with Westside and Eastside 
Riparian-Wetlands and Montane Coniferous Wetlands 
habitats along stream corridors. These marshes and 
wetlands also occur in closed basins in a mosaic with open 
water by lakeshores or ponds. Extensive deflation plain 
wetlands have developed between Coastal Dunes and 
Beaches habitat and the Pacific Ocean. Herbaceous 
wetlands are found in a mosaic with alkali grasslands in 
the Desert Playa and Salt Scrub habitat. 

Structure. The herbaceous wetland habitat is generally a mix of emergent herbaceous plants with a grass-like life 
form (graminoids). These meadows often occur with deep or shallow water habitats with floating or rooting aquatic 
forbs. Various wetland communities are found in mosaics or in nearly pure stands of single species. Herbaceous 
cover is open to dense. The habitat can be comprised of tule marshes >6.6 ft (2 m) tall or sedge meadows and 
wetlands <3.3 ft (1 m) tall. It can be a dense, rhizomatous sward or a tufted graminoid wetland. Graminoid wetland 
vegetation generally lacks many forbs, although the open extreme of this type contains a diverse forb component 
between widely spaced tall tufted grasses. 



Composition. Various grasses or grass-like plants dominate or co-dominate these habitats. Cattails (Typha latifolia) 
occur widely, sometimes adjacent to open water with aquatic bed plants. Several bulrush species (Scirpus acutus, S. 
tabernaemontani, S. maritimus, S. americanus, S. nevadensis) occur in nearly pure stands or in mosaics with cattails 
or sedges (Carex spp.). Burreed (Sparganium angustifolium , S. eurycarpum) are the most important graminoids in 
areas with up to 3.3 ft (1m) of deep standing water. A variety of sedges characterize this habitat. Some sedges 
(Carex aquatilis, C. lasiocarpa, C. scopulorum, C. simulata, C. utriculata, C. vesicaria) tend to occur in cold to cool 
environments. Other sedges (C. aquatilis var. dives, C. angustata, C. interior, C. microptera, C. nebrascensis) tend to 
be at lower elevations in milder or warmer environments. Slough sedge (C. obnupta), and several rush species 
(Juncus falcatus, J. effusus, J. balticus) are characteristic of coastal dune wetlands that are included in this habitat. 
Several spike rush species (Eleocharis spp.) and rush species can be important. Common grasses that can be local 
dominants and indicators of this habitat are American sloughgrass (Beckmannia syzigachne), bluejoint reedgrass 
(Calamagrostis canadensis), mannagrass (Glyceria spp.) and tufted hairgrass (Deschampsia caespitosa). Important 
introduced grasses that increase and can dominate with disturbance in this wetland habitat include reed canary grass 

(Phalaris arundinacea), tall fescue (Festuca arundinacea) 
and Kentucky bluegrass (Poa pratensis). 

Aquatic beds are part of this habitat and support a number 
of rooted aquatic plants, such as, yellow pond lily (Nuphar 
lutea) and unrooted, floating plants such as pondweeds 
(Potamogeton spp.), duckweed (Lemna minor), or water-
meals (Wolffia spp.). Emergent herbaceous broadleaf 
plants, such as Pacific water parsley (Oenanthe 
sarmentosa), buckbean (Menyanthes trifoliata), water star-
warts (Callitriche spp.), or bladderworts (Utricularia spp.) 
grow in permanent and semi-permanent standing water. 
Pacific silverweed (Argentina egedii) is common in 

coastal dune wetlands. Montane meadows occasionally are forb dominated with plants such as arrowleaf groundsel 
(Senecio triangularis) or ladyfern (Athyrium filix-femina). Climbing nightshade (Solanum dulcamara), purple 
loosestrife (Lythrum salicaria), and poison hemlock (Conium maculatum) are common non-native forbs in wetland 
habitats. 

Shrubs or trees are not a common part of this herbaceous habitat although willow (Salix spp.) or other woody plants 
occasionally occur along margins, in patches or along streams running through these meadows. 

Other Classifications and Key References. This habitat is called palustrine emergent wetlands in Cowardin et al. 
53. Other references describe this habitat 43, 44, 57, 71, 131, 132, 138, 147, 219. This habitat occurs in both lotic and lentic 
systems. The Oregon Gap II Project 126 and Oregon Vegetation Landscape-Level Cover Types 127 that would 
represent this type are wet meadow, palustrine emergent, and National Wetland Inventory (NWI) palustrine 

shrubland. 

Natural Disturbance Regime. This habitat is maintained 
through a variety of hydrologic regimes that limit or 
exclude invasion by large woody plants. Habitats are 
permanently flooded, semi-permanently flooded, or 
flooded seasonally and may remain saturated through 
most of the growing season. Most wetlands are resistant to 
fire and those that are dry enough to burn usually burn in 
the fall. Most plants are sprouting species and recover 



quickly. Beavers play an important role in creating ponds and other impoundments in this habitat. Trampling and 
grazing by large native mammals is a natural process that creates habitat patches and influences tree invasion and 
success. 

Succession and Stand Dynamics. Herbaceous wetlands are often in a mosaic with shrub- or tree-dominated 
wetland habitat. Woody species can successfully invade emergent wetlands when this herbaceous habitat dries. 
Emergent wetland plants invade open-water habitat as soil substrate is exposed; e.g., aquatic sedge and Northwest 
Territory sedge (Carex utriculata) are pioneers following beaver dam breaks. As habitats flood, woody species 
decrease to patches on higher substrate (soil, organic matter, large woody debris) and emergent plants increase 
unless the flooding is permanent. Fire suppression can lead to woody species invasion in drier herbaceous wetland 

habitats; e.g., Willamette Valley wet prairies are invaded 
by Oregon ash (Fraxinus latifolia) with fire suppression. 

Effects of Management and Anthropogenic Impacts. 
Direct alteration of hydrology (i.e., channeling, draining, 
damming) or indirect alteration (i.e., roading or removing 
vegetation on adjacent slopes) results in changes in 
amount and pattern of herbaceous wetland habitat. If the 
alteration is long term, wetland systems may reestablish to 
reflect new hydrology, e.g., cattail is an aggressive invader 
in roadside ditches. Severe livestock grazing and 
trampling decreases aquatic sedge, Northwest Territory 
sedge (Carex utriculata), bluejoint reedgrass, and tufted 
hairgrass. Native species, however, such as Nebraska 

sedge, Baltic and jointed rush (Juncus nodosus), marsh cinquefoil (Comarum palustris), and introduced species 
dandelion (Taraxacum officinale), Kentucky bluegrass, spreading bentgrass (Agrostis stolonifera), and fowl 
bluegrass (Poa palustris) generally increase with grazing. 

Status and Trends. Nationally, herbaceous wetlands have declined and the Pacific Northwest is no exception. 
These wetlands receive regulatory protection at the national, state, and county level; still, herbaceous wetlands have 
been filled, drained, grazed, and farmed extensively in the lowlands of Oregon and Washington. Montane wetland 
habitats are less altered than lowland habitats even though they have undergone modification as well. A keystone 
species, the beaver, has been trapped to near extirpation in parts of the Pacific Northwest and its population has been 
regulated in others. Herbaceous wetlands have decreased along with the diminished influence of beavers on the 
landscape. Quigley and Arbelbide 181 concluded that herbaceous wetlands are susceptible to exotic, noxious plant 
invasions. 



Montane Coniferous Wetlands 
Christopher B. Chappell 

 
Geographic Distribution. This habitat occurs in mountains throughout much of Washington and Oregon, except 
the Basin and Range of southeastern Oregon, the Klamath Mountains of southwestern Oregon, and the Coast Range 
of Oregon. This includes the Cascade Range, Olympic Mountains, Okanogan Highlands, Blue and Wallowa 

mountains. 

Physical Setting. This habitat is typified as forested wetlands or 
floodplains with a persistent winter snow pack, ranging from 
moderately to very deep. The climate varies from moderately cool and 
wet to moderately dry and very cold. Mean annual precipitation 
ranges from about 35 to >200 inches (89 to >508 cm). Elevation is 
mid- to upper montane, as low as 2,000 ft (610 m) in northern 
Washington, to as high as 9,500 ft (2,896 m) in eastern Oregon. 
Topography is generally mountainous and includes everything from 
steep mountain slopes to nearly flat valley bottoms. Gleyed or mottled 
mineral soils, organic soils, or alluvial soils are typical. Subsurface 
water flow within the rooting zone is common on slopes with 
impermeable soil layers. Flooding regimes include saturated, 
seasonally flooded, and temporarily flooded. Seeps and springs are 
common in this habitat. 

Landscape Setting. This habitat occurs along stream courses or as 
patches, typically small, within a matrix of Montane Mixed Conifer 
Forest, or less commonly, Eastside Mixed Conifer Forest or 
Lodgepole Pine Forest and Woodlands. It also can occur adjacent to 

other wetland habitats: Eastside Riparian-Wetlands, Westside Riparian-Wetlands, or Herbaceous Wetlands. The 
primary land uses are forestry and watershed protection. 

Structure. This is a forest or woodland (>30 percent tree canopy cover) dominated by evergreen conifer trees. 
Deciduous broadleaf trees are occasionally co-dominant. The understory is dominated by shrubs (most often 

deciduous and relatively tall), forbs, or graminoids. The forb layer is usually 
well developed even where a shrub layer is dominant. Canopy structure includes 
single-storied canopies and complex multi-layered ones. Typical tree sizes range 
from small to very large. Large woody debris is often a prominent feature, 
although it can be lacking on less productive sites. 

Composition. Indicator tree species for this habitat, any of which can be 
dominant or co-dominant, are Pacific silver fir (Abies amabilis), mountain 
hemlock (Tsuga mertensiana), and Alaska yellow-cedar (Chamaecyparis 
nootkatensis) on the westside, and Engelmann spruce (Picea engelmannii), 
subalpine fir (Abies lasiocarpa), lodgepole pine (Pinus contorta), western 
hemlock (T. heterophylla), or western redcedar (Thuja plicata) on the eastside. 
Lodgepole pine is prevalent only in wetlands of eastern Oregon. Western 
hemlock and redcedar are common associates with silver fir on the westside. 
They are diagnostic of this habitat on the east slope of the central Washington 
Cascades, and in the Okanogan Highlands, but are not diagnostic there. Douglas-



fir (Pseudotsuga menziesii) and grand fir (Abies grandis) are sometimes prominent on the eastside. Quaking aspen 
(Populus tremuloides) and black cottonwood (P. balsamifera ssp. trichocarpa) are in certain instances important to 
co-dominant, mainly on the eastside. 

Dominant or co-dominant shrubs include devil’s-club (Oplopanax horridus), stink currant (Ribes bracteosum), black 
currant (R. hudsonianum), swamp gooseberry (R. lacustre), salmonberry (Rubus spectabilis), red-osier dogwood 
(Cornus sericea), Douglas’ spirea (Spirea douglasii), common snowberry (Symphoricarpos albus), mountain alder 
(Alnus incana), Sitka alder (Alnus viridis ssp. sinuata), Cascade azalea (Rhododendron albiflorum), and glandular 
Labrador-tea (Ledum glandulosum). The dwarf shrub bog blueberry (Vaccinium uliginosum) is an occasional 
understory dominant. Shrubs more typical of adjacent uplands are sometimes co-dominant, especially big 
huckleberry (V. membranaceum), oval-leaf huckleberry (V. ovalifolium), grouseberry (V. scoparium), and fools 
huckleberry (Menziesia ferruginea). 

Graminoids that may dominate the understory include bluejoint reedgrass (Calamagrostis canadensis), Holm’s 
Rocky Mountain sedge (Carex scopulorum), widefruit sedge (C. angustata), and fewflower spikerush (Eleocharis 
quinquiflora). Some of the most abundant forbs and ferns are ladyfern (Athyrium filix-femina), western oakfern 
(Gymnocarpium dryopteris), field horsetail (Equisetum arvense), arrowleaf groundsel (Senecio triangularis), two-
flowered marshmarigold (Caltha leptosepala ssp. howellii), false bugbane (Trautvetteria carolinensis), skunk-
cabbage (Lysichiton americanus), twinflower (Linnaea borealis), western bunchberry (Cornus unalaschkensis), 
clasping-leaved twisted-stalk (Streptopus amplexifolius), singleleaf foamflower (Tiarella trifoliata var. unifoliata), 

and five-leaved bramble (Rubus pedatus). 

Other Classifications and Key References. This habitat 
includes nearly all of the wettest forests within the Abies 
amabilis and Tsuga mertensiana zones of western 
Washington and northwestern Oregon and most of the wet 
forests in the Tsuga heterophylla and Abies lasiocarpa 
zones of eastern Oregon and Washington 88. On the 
eastside, they may extend down into the Abies grandis 
zone also. This habitat is not well represented by the Gap 
projects because of its relatively limited acreage and the 
difficulty of identification from satellite images. But in the 
Oregon Gap II Project 126 and Oregon Vegetation 
Landscape-Level Cover Types 127 the vegetation types that 
include this type would be higher elevation palustrine 
forest, palustrine shrubland, and NWI palustrine emergent. 
These are primarily palustrine forested wetlands with a 
seasonally flooded, temporarily flooded, or saturated 
flooding regime 54. They occur in both lotic and lentic 
systems. Other references describe this habitat 36, 57, 90, 101, 

108, 111, 114, 115, 118, 123, 132, 221. 

Natural Disturbance Regime. Flooding, debris flow, 
fire, and wind are the major natural disturbances. Many of 
these sites are seasonally or temporarily flooded. Floods 
vary greatly in frequency depending on fluvial position. 
Floods can deposit new sediments or create new surfaces 

for primary succession. Debris flows/torrents are major scouring events that reshape stream channels and riparian 



surfaces, and create opportunities for primary succession 
and redistribution of woody debris. Fire is more prevalent 
east of the Cascade Crest. Fires are typically high in 
severity and can replace entire stands, as these tree species 
have low fire resistance. Although fires have not been 
studied specifically in these wetlands, fire frequency is 
probably low. These wetland areas are less likely to burn 
than surrounding uplands, and so may sometimes escape 
extensive burns as old forest refugia 1. Shallow rooting 
and wet soils are conducive to windthrow, which is a 
common small-scale disturbance that influences forest 
patterns. Snow avalanches probably disturb portions of 
this habitat in the northwestern Cascades and Olympic 
Mountains. Fungal pathogens and insects also act as 
important small-scale natural disturbances. 

Succession and Stand Dynamics. Succession has not 
been well studied in this habitat. Following disturbance, 
tall shrubs may dominate for some time, especially 
mountain alder, stink currant, salmonberry, willows (Salix 

spp.), or Sitka alder. Quaking aspen and black cottonwood in these habitats probably regenerate primarily after 
floods or fires, and decrease in importance as succession progresses. Lodgepole pine is often associated with post-
fire conditions in eastern Oregon 131, although in some wetlands it can be an edaphic climax species. Pacific silver 
fir, subalpine fir, or Engelmann spruce would be expected to increase in importance with time since the last major 
disturbance. Western hemlock, western redcedar, and Alaska yellow-cedar typically maintain co-dominance as stand 
development progresses because of the frequency of small-scale disturbances and the longevity of these species. 
Tree size, large woody debris, and canopy layer complexity all increase for at least a few hundred years after fire or 
other major disturbance. 

Effects of Management and Anthropogenic Impacts. Roads and clearcut logging practices can increase the 
frequency of landslides and resultant debris flows/torrents, as well as sediment loads in streams 198, 199, 229. This in 
turn alters hydrologic patterns and the composition and structure of montane riparian habitats. Logging typically 
reduces large woody debris and canopy structural complexity. Timber harvest on some sites can cause the water 
table to rise and subsequently prevent trees from establishing 221. Wind disturbance can be greatly increased by 
timber harvest in or adjacent to this habitat. 

Status and Trends. This habitat is naturally limited in its extent and has probably declined little in area over time. 
Portions of this habitat have been degraded by the effects of logging, either directly on site or through geohydrologic 
modifications. This type is probably relatively stable in extent and condition, although it may be locally declining in 
condition because of logging and road building. Five of 32 plant associations representing this habitat listed in the 
National Vegetation Classification are considered imperiled or critically imperiled 10.



Eastside (Interior) Riparian-Wetlands 
Rex C. Crawford and Jimmy Kagan 

 
Geographic Distribution. Riparian and wetland habitats dominated by woody plants are found throughout 

eastern Oregon and eastern Washington.  

Mountain alder-willow riparian shrublands are 
major habitats in the forested zones of eastern 
Oregon and eastern Washington. Eastside lowland 
willow and other riparian shrublands are the major 
riparian types throughout eastern Oregon and 
Washington at lower elevations. Black 
cottonwood riparian habitats occur throughout 
eastern Oregon and Washington, at low to middle 
elevations. White alder riparian habitats are 
restricted to perennial streams at low elevations, 
in drier climatic zones in Hells Canyon at the 

border of Oregon, Washington, and Idaho, in the Malheur River drainage and in western Klickitat and 
south central Yakima counties, Washington. Quaking aspen wetlands and riparian habitats are widespread 
but rarely a major component throughout eastern Washington and Oregon. Ponderosa pine-Douglas-fir 
riparian habitat occurs only around the periphery of the Columbia Basin in Washington and up into lower 
montane forests. 

Physical Setting. Riparian habitats appear along perennial and intermittent rivers and streams. This habitat 
also appears in impounded wetlands and along lakes and ponds. Their associated streams flow along low to 
high gradients. The riparian and wetland forests are usually in fairly narrow bands along the moving water 
that follows a corridor along montane or valley streams. The most typical stand is limited to 100-200 ft (31-
61 m) from streams. Riparian forests also appear on sites subject to temporary flooding during spring 
runoff. Irrigation of streamsides and toeslopes provides more water than precipitation and is important in 
the development of this habitat, particularly in drier climatic regions. Hydrogeomorphic surfaces along 
streams supporting this habitat have seasonally to temporarily flooded hydrologic regimes. Eastside 
riparian and wetland habitats are found from 100- 9,500 ft (31-2,896 m) in elevation. 

Landscape Setting. Eastside riparian habitats occur along streams, seeps, and lakes within the Eastside 
Mixed Conifer Forest, Ponderosa Pine Forest and Woodlands, Western Juniper and Mountain Mahogany 
Woodlands, and part of the Shrubsteppe habitat. This habitat may be described as occupying warm 

montane and adjacent valley and plain riparian 
environments. 

Structure. The Eastside riparian and wetland 
habitat contains shrublands, woodlands, and 
forest communities. Stands are closed to open 
canopies and often multi-layered. A typical 
riparian habitat would be a mosaic of forest, 
woodland, and shrubland patches along a stream 
course. The tree layer can be dominated by 
broadleaf, conifer, or mixed canopies. Tall shrub 
layers, with and without trees, are deciduous and 



often nearly completely closed thickets. These woody riparian habitats have an undergrowth of low shrubs 
or dense patches of grasses, sedges, or forbs. Tall shrub communities (20-98 ft [6-30 m], occasionally tall 
enough to be considered woodlands or forests) can be interspersed with sedge meadows or moist, forb-rich 
grasslands. Intermittently flooded riparian habitat has ground cover composed of steppe grasses and forbs. 

Rocks and boulders may be a prominent feature 
in this habitat. 

Composition. Black cottonwood (Populus 
balsamifera ssp. trichocarpa), quaking aspen (P. 
tremuloides), white alder (Alnus rhombifolia), 
peachleaf willow (Salix amygdaloides) and, in 
northeast Washington, paper birch (Betula 
papyrifera) are dominant and characteristic tall 
deciduous trees. Water birch (B. occidentalis), 
shining willow (Salix lucida ssp. caudata) and, 
rarely, mountain alder (Alnus incana) are co-
dominant to dominant mid-size deciduous trees. 

Each can be the sole dominant in stands. Conifers can occur in this habitat, rarely in abundance, more often 
as individual trees. The exception is ponderosa pine (Pinus ponderosa) and Douglas-fir (Pseudotsuga 
menziesii) that characterize a conifer-riparian habitat in portions of the shrubsteppe zones. 

A wide variety of shrubs are found in association with forest/woodland versions of this habitat. Red-osier 
dogwood (Cornus sericea), mountain alder, gooseberry (Ribes spp.), rose (Rosa spp.), common snowberry 
(Symphoricarpos albus) and Drummonds willow (Salix drummondii) are important shrubs in this habitat. 
Bog birch (B. nana) and Douglas spiraea (Spiraea douglasii) can occur in wetter stands. Red-osier 
dogwood and common snowberry are shade-tolerant and dominate stand interiors, while these and other 
shrubs occur along forest or woodland edges and openings. Mountain alder is frequently a prominent shrub, 
especially at middle elevations. Tall shrubs (or small trees) often growing under or with white alder include 

chokecherry (Prunus virginiana), water birch, 
shining willow, and netleaf hackberry (Celtis 
reticulata). 

Shrub-dominated communities contain most of 
the species associated with tree communities. 
Willow species (Salix bebbiana, S. boothii, S. 
exigua, S geyeriana, or S. lemmonii) dominate 
many sites. Mountain alder can be dominant and 
is at least codominant at many sites. 
Chokecherry, water birch, serviceberry 
(Amelanchier alnifolia), black hawthorn 
(Crataegus douglasii), and red-osier dogwood can 

also be codominant to dominant. Shorter shrubs, Woods rose, spiraea, snowberry and gooseberry are 
usually present in the undergrowth. 

The herb layer is highly variable and is composed of an assortment of graminoids and broadleaf herbs. 
Native grasses (Calamagrostis canadensis, Elymus glaucus, Glyceria spp., and Agrostis spp.) and sedges 
(Carex aquatilis, C. angustata, C. lanuginosa, C. lasiocarpa, C. nebrascensis, C. microptera, and C. 
utriculata) are significant in many habitats. Kentucky bluegrass (Poa pratensis) can be abundant where 



heavily grazed in the past. Other weedy grasses, such as orchard grass (Dactylis glomerata), reed 
canarygrass (Phalaris arundinacea), timothy (Phleum pratense), bluegrass (Poa bulbosa, P. compressa), and 
tall fescue (Festuca arundinacea) often dominate disturbed areas. A short list of the great variety of forbs 
that grow in this habitat includes Columbian monkshood (Aconitum columbianum), alpine leafybract aster 
(Aster foliaceus), ladyfern (Athyrium filix-femina), field horsetail (Equisetum arvense), cow parsnip 
(Heracleum maximum), skunkcabbage (Lysichiton americanus), arrowleaf groundsel (Senecio triangularis), 
stinging nettle (Urtica dioica), California false hellebore (Veratrum californicum), American speedwell 

(Veronica americana), and pioneer violet (Viola 
glabella). 

Other Classifications and Key References. 
This habitat is called Palustrine scrub-shrub and 
forest in Cowardin et al. 53. Other references 
describe this habitat 44, 57, 60, 131, 132, 147, 156. This 
habitat occurs in both lotic and lentic systems. 
The Oregon Gap II Project 126 and Oregon 
Vegetation Landscape-Level Cover Types 127 that 
would represent this type are eastside cottonwood 
riparian gallery, palustrine forest, palustrine 
shrubland, and National Wetland Inventory 

(NWI) palustrine emergent. 

Natural Disturbance Regime. This habitat is tightly associated with stream dynamics and hydrology. 
Flood cycles occur within 20-30 years in most riparian shrublands although flood regimes vary among 
stream types. Fires recur typically every 25-50 years but fire can be nearly absent in colder regions or on 
topographically protected streams. Rafted ice and logs in freshets may cause considerable damage to tree 
boles in mountain habitats. Beavers crop younger cottonwood and willows and frequently dam side 
channels in these stands. These forests and woodlands require various flooding regimes and specific 
substrate conditions for reestablishment. Grazing and trampling is a major influence in altering structure, 
composition, and function of this habitat; some portions are very sensitive to heavy grazing. 

Succession and Stand Dynamics. Riparian 
vegetation undergoes "typical" stand 
development that is strongly controlled by the 
site’s initial conditions following flooding and 
shifts in hydrology. The initial condition of any 
hydrogeomorphic surface is a sum of the plants 
that survived the disturbance, plants that can get 
to the site, and the amount of unoccupied habitat 

available for invasions. Subsequent or repeated floods or other influences on the initial vegetation select 
species that can survive or grow in particular life forms. A typical woody riparian habitat dynamic is the 
invasion of woody and herbaceous plants onto a new alluvial bar away from the main channel. If the bar is 
not scoured in 20 years, a tall shrub and small deciduous tree stand will develop. Approximately 30 years 
without disturbance or change in hydrology will allow trees to overtop shrubs and form woodland. Another 
50 years without disturbance will allow conifers to invade and in another 50 years a mixed hardwood-
conifer stand will develop. Many deciduous tall shrubs and trees cannot be invaded by conifers. Each stage 
can be reinitiated, held in place, or shunted into different vegetation by changes in stream or wetland 
hydrology, fire, grazing, or an interaction of those factors. 



Effects of Management and Anthropogenic Impacts. Management effects on woody riparian vegetation 
can be obvious, e.g., removal of vegetation by dam construction, roads, logging, or they can be subtle, e.g., 
removing beavers from a watershed, removing large woody debris, or construction of a weir dam for fish 
habitat. In general, excessive livestock or native ungulate use leads to less woody cover and an increase in 
sod-forming grasses particularly on fine-textured soils. Undesirable forb species, such as stinging nettle and 
horsetail, increase with livestock use. 

Status and Trends. Quigley and Arbelbide 181 concluded that the Cottonwood-Willow cover type covers 
significantly less in area now than before 1900 in the Inland Pacific Northwest. The authors concluded that 
although riparian shrubland was a minor part of the landscape, occupying 2 percent, they estimated it to 
have declined to 0.5 percent of the landscape. Approximately 40 percent of riparian shrublands occurred 
above 3,280 ft (1,000 m) in elevation pre-1900; now nearly 80 percent is found above that elevation. This 
change reflects losses to agricultural development, roading, dams and other flood-control activities. The 
current riparian shrublands contain many exotic plant species and generally are less productive than 
historically. Quigley and Arbelbide 181 found that riparian woodland was always rare and the change in 
extent from the past is substantial.  
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Appendix D 
Common and Scientific Names  

 

Table D1  Common and scientific names as referred to in document. 

COMMON NAME SCIENTIFIC NAME 

BIRDS  
American crow Corvus brachyrhynchos 
American kestrel Falco sparverius 
American white pelican Pelecanus erythrorhynchos 
Bald eagle Haliaeetus leucocephalus 
Black-billed magpie Pica hudsonia 
Brewer’s sparrow Spizella breweri 
Brown-headed cowbirds Molothrus ater 
California gull Larus californicus 
California quail Callipepla californica 
Canada geese Branta canadensis 
Common nighthawk Chordeiles minor 
Common poorwill Phalaenoptilus nuttallii 
Common raven Corvus corax 
Cooper's hawk Accipiter cooperi 
Eastern kingbird Tyrannus tyrannus 
Evening grosbeak Coccothraustes vespertinus 
Great blue heron Ardea herodias 
Greater sage grouse Centrocerus urophasianus 
Great-horned owls Bubo virginanus 
Green-winged teal Anas crecca 
Horned lark Eremophila alpestris 
Lazuli bunting Passerina amoena 
Lewis’s woodpecker Melanerpes lewis 
Loggerhead shrike Lanius ludovicianus 
Long-billed curlew Numenius madagascariensis 
Mallard Anas platyrhynchos 
Nashville warbler Vermivora ruficapilla 
Northern pintail Anas acuta 
Osprey Plectrophenax nivalis 
Prairie falcon Accipiter striatus 
Ring-necked pheasant Phasianus colchicus 



Rough-legged hawk Buteo lagopus 
Sage sparrow Amphispiza belli 
Sage thrasher Oreoscoptes montanus 
Sandhill Crane Grus canadensis 
Sharp-shinned hawk Accipter striatus 
Sharp-tailed grouse Tympanuchus phasianellus 
Snow bunting Ixoreus naevius 
Snow geese Chen caerulescens 
Spotted towhee Pipilo erythrophthalmus 
Turkey vulture Catharus aura 
Varied thrush Ixoreus naevius 
Western kingbird Tyrannus verticalis 
Western meadowlark Sturnella neglecta 
White-headed woodpecker Picoides albolarvatus 
Wood duck Aix sponsa 
Yellow warbler Dendroica petechia 
REPTILES  
Coachwhip Masticophis flagellum 
Garter snake Thamnophis sp. 
Gopher snake Pituophis catenifer 
Western rattlesnake Crotalus virdis 
AMPHIBIANS  
Bullfrog Rana catesbeiana 
Cascades frog  Rana cascadae 
Northwestern salamander Ambystoma gracile 
Pacific giant salamander Dicamptodon tenebrosus 
Red-legged frog Rana aurora 
Western toad Bufo boreas 

COMMON SCIENTIFIC 
MAMMALS  
American beaver Castor canadensis 
Bighorn sheep Ovis canadensis 
Black bear Ursus americanus 
Black-tailed deer Odocoileus hemionus columbianus 
Black-tailed jackrabbit Lepus californicus 
Cougar Felis concolor 
Coyote Canis latrans 
Fisher Martes pennanti 



Gray wolf Canis lupus 
Grizzly bear Ursus horribilis 

COMMON SCIENTIFIC 

Least chipmunk Tamias minimus 
Long-tailed weasel Mustela frenata 
Lynx Felis lynx 
Mink Mustela vison 
Mountain goats Oreamnos americanus 
Otters Lutra canadensis 
Raccoon Procyon lotor 
Rocky Mountain elk Cervus canadensis 
Rocky Mountain mule deer Odocoileus hemionus 
Townsend's ground squirrel Spermophilus townsendii 
Western gray squirrel Sciurus griseus 
White-tailed jackrabbit Lepus townsendii 
Wolverine Gulo gulo 
TREES  
Alaska yellow-cedar  Chamaecyparis nootkatensis 
Black cottonwood  P. balsamifera ssp. trichocarpa 
Coulter pine Pinus coulteri 
Douglas-fir Pseudotsuga menziesii 
Engelmann spruce  Picea engelmannii 
Grand fir Abies grandis 
Lodgepole Pine Pinus contorta 
Mountain hemlock  Tsuga mertensiana 
Oregon White Oak Quercus garryana 
Pacific silver fir Abies amabilis 
Ponderosa Pine Pinus ponderosa 
Quaking aspen  Populus tremuloides 
Red alder Alnus rubra 
Russian olive Elaeagnus angustifolia 
Sitka spruce Picea sitchensis 
Subalpine fir  Abies lasiocarpa 
Western hemlock T. heterophylla 
Western larch Larix occidentalis 
Western redcedar Thuja plicata 
Whitebark pine Pinus albicaulis 
SHRUBS  



Big huckleberry  Vaccinium membranaceum 

COMMON SCIENTIFIC 

Bog blueberry  Vaccinium uliginosum 
Cascade azalea  Rhododendron albiflorum 
Common snowberry  Symphoricarpos albus 
Douglas spirea Spirea douglasii 
Fools huckleberry Menziesia ferruginea 
Glandular Labrador-tea  Ledum glandulosum 
Grouseberry Vaccinium scoparium 
Mountain alder  Alnus incana 
Oval-leaf huckleberry  Vaccinium ovalifolium 
Red-osier dogwood Cornus stolonifera 
Salmonberry Rubus spectabilis 
Sitka alder  Alnus viridis ssp. Sinuata 
PLANTS  
Antelope bitterbrush Purshia tridentata 
Arrowleaf groundsel  Senecio triangularis 
Astragalus sp.,microsteris Microsteris gracilis 
Basin sagebrush A. tridentata tridentata 
Bitterbrush Purshia tridentate 
Black Cottonwood Populus balsamifera ssp. Trichocarpa 
Blackberry Rubus discolor 
Bluebunch wheatgrass Pseudoroegneria spicata 
Bluejoint reedgrass  Calamagrostis canadensis 
Buckbrush Ceanothus velutinus 
Canada bluegrass  Poa compressa 
Cheatgrass Bromus tectorum  
Clasping-leaved twisted-stalk  Streptopus amplexifolius 
Common camas Camassia quamash 
Common cattail Typha latifolia 
Common dandelion Taraxacum officinale 
Common hornwort Ceratophyllum demersum 
Common watercress Nasturtium officinale 
Common yarrow Achillea millefolium 
Currant Ribes spp. 
Cusick's bluegrass Poa cusickii 
Desert parsley Lomatium sp. 
Dogbane Apocynum spp. 



COMMON SCIENTIFIC 

Duck potato Sagittaria spp. 
Duckweed Lemna spp. 
False bugbane  Trautvetteria carolinensis 
Fewflower spikerush  Eleocharis quinquiflora 
Field horsetail  Equisetum arvense 
Five-leaved bramble  Rubus pedatus 
Fleabane daisy Erigeron sp. 
Greasewood Sarcobatus vermiculatus 
Great Basin wild rye Leymus cinereus 
Greater bladderwort Utricularia vulgaris 
Greene mountain low rabbitbrush Chrysothamnus viscidiflorus 
Guadalupe rabbitbrush Ericameria nauseosa 
Hawksbeard Crepis sp. 
Hazel Corylus cornuta 
Holm’s Rocky Mountain sedge  Carex scopulorum 
Idaho fescue  Festuca idahoensis 
Indian rice grass Achnatherum hymenoides 
Kentucky bluegrass Poa pratensis 
Kentucky bluegrass  Poa pratensis 
Ladyfern Athyrium filix-femina 
Mountain dandelion Agoseris sp. 
Narrow-leaved bur-reed Sparganium angustifolium 
Needle and thread grass  Stipa comata 
Ninebark Physocarpus malvaceus 
Oceanspray Holodiscus discolor 
Oregon grape Berberis nervosa 
Peach-leaf willow Salix anygdaloides 
Prickly lettuce Latuca serriola 
Purple loosestrife Lysimachia salicaria 
Reed canarygrass Phalaris arundinacea 
Rigid sagebrush Artemesia rigida 
Sago pondweed Potamogeton pectinatus 
Sandberg's bluegrass Poa secunda 
Sedges Carex spp. 
Short-spine horsebrush Tetradymia spinosa 
Singleleaf foamflower  Tiarella trifoliata var. unifoliata 
Skunk-cabbage  Lysichiton americanus 



COMMON SCIENTIFIC 

Smartweeds Polygonum spp. 
Snowberry Symphoricarpos spp. 
Spike rushes Scirpus spp. 
Spiny hopsage Grayia spinosa 
Squirreltail Elymus elymoides 
Swordfern Polystuchum munitum 
Thompson's paintbrush Castilleja thompsonii 
Three-tip sagebrush Artemesia tripartita 
Thurber's needlegrass Stipa thurberina 
Trembling aspen Populus tremuloides 
Tule Scirpus spp. 
Twinflower Linnaea borealis 
Two-flowered marshmarigold  Caltha leptosepala ssp. howellii 
Wapato Sagittaria latifolia 
Water birch Betula occidentalis 
Water-plantain Alisma plantago-aquatica 
Watershield Brasenia schreberi 
Western bunchberry  Cornus unalaschkensis 
Western oakfern  Gymnocarpium dryopteris 
White water lily  Nymphaea odorata 
Widefruit sedge  C. angustata 
Wild onion Allium spp. 
Willow salix spp. 
Wood's rose Rosa woodsii 
Wyeth buckwheat Eriogonum hercleoides 
Wyoming big sagebrush Artemesia tridentata 
Yellow salsify Tragopogon dubuis 
Yellow waterlilly Nuphar variegatum 
FISH  
Bluegill Lepomis macrochirus 
Brook trout Salvelinus fontinalis 
Brown trout Salmo trutta 
Bull trout Salvelinus confluentus 
Channel catfish Ictalurus punctatus 
Chinook Oncorhynchus tshawytscha 



COMMON SCIENTIFIC 

Northern pikeminnow Ptychoceilus oregonenis 
Pacific Lamprey Petromyzon marinus 
Redside shiners Richardsonius balteatus 
Smallmouth bass Micropterus dolomieui 
Largemouth bass Micropterus salmoides 
Sockeye/kokanee Oncorhynchus nerka 
Steelhead/Rainbow trout Oncorhynchus mykiss 
 
 



 
APPENDIX E 

Wildlife Species of the Yakima Subbasin 
 
Table E1 
Wildlife Species Occurring in the Yakima Subbasin (IBIS 2003) 
 

COMMON NAME SCIENTIFIC NAME 

AMPHIBIAN 
Bullfrog Rana catesbeiana 
Cascade Torrent Salamander Rhyacotriton cascadae 
Cascades Frog Rana cascadae 
Columbia Spotted Frog Rana luteiventris 
Columbia Torrent Salamander Rhyacotriton kezeri 
Cope's Giant Salamander Dicamptodon copei 
Dunn's Salamander Plethodon dunni 
Ensatina Ensatina eschscholtzii 
Great Basin Spadefoot Scaphiopus intermontanus 
Larch Mountain Salamander Plethodon larselli 
Long-toed Salamander Ambystoma macrodactylum 
Northwestern Salamander Ambystoma gracile 
Oregon Spotted Frog Rana pretiosa 
Pacific Chorus (Tree) Frog Pseudacris regilla 
Pacific Giant Salamander Dicamptodon tenebrosus 
Red-legged Frog Rana aurora 
Rough-skinned Newt Taricha granulosa 
Tailed Frog Ascaphus truei 
Tiger Salamander Ambystoma tigrinum 
Van Dyke's Salamander Plethodon vandykei 
Western Red-backed Salamander Plethodon vehiculum 
Western Toad Bufo boreas 
Woodhouse's Toad Bufo woodhousii 
BIRDS 
American Avocet Recurvirostra americana 
American Bittern Botaurus lentiginosus 
American Coot Fulica americana 
American Crow Corvus brachyrhynchos 
American Dipper Cinclus mexicanus 
American Goldfinch Carduelis tristis 
American Kestrel Falco sparverius 
American Pipit Anthus rubescens 
American Robin Turdus migratorius 
American Tree Sparrow Spizella arborea 



COMMON NAME SCIENTIFIC NAME 

American Wigeon Anas americana 
Anna's Hummingbird Calypte anna 
Ash-throated Flycatcher Myiarchus cinerascens 
Baird's Sandpiper Calidris bairdii 
Bald Eagle Haliaeetus leucocephalus 
Band-tailed Pigeon Columba fasciata 
Bank Swallow Riparia riparia 
Barn Owl Tyto alba 
Barn Swallow Hirundo rustica 
Barred Owl Strix varia 
Barrow's Goldeneye Bucephala islandica 
Belted Kingfisher Ceryle alcyon 
Bewick's Wren Thryomanes bewickii 
Black Swift Cypseloides niger 
Black Tern Chlidonias niger 
Black Turnstone Arenaria melanocephala 
Black-backed Woodpecker Picoides arcticus 
Black-billed Magpie Pica pica 
Black-capped Chickadee Poecile atricapillus 
Black-chinned Hummingbird Archilochus alexandri 
Black-crowned Night-heron Nycticorax nycticorax 
Black-headed Grosbeak Pheucticus melanocephalus 
Black-necked Stilt Himantopus mexicanus 
Black-throated Gray Warbler Dendroica nigrescens 
Black-throated Sparrow Amphispiza bilineata 
Blue Grouse Dendragapus obscurus 
Blue-winged Teal Anas discors 
Bobolink Dolichonyx oryzivorus 
Bohemian Waxwing Bombycilla garrulus 
Bonaparte's Gull Larus philadelphia 
Boreal Owl Aegolius funereus 
Brewer's Blackbird Euphagus cyanocephalus 
Brewer's Sparrow Spizella breweri 
Brown Creeper Certhia americana 
Brown-headed Cowbird Molothrus ater 
Bullock's Oriole Icterus bullockii 
Burrowing Owl Athene cunicularia 
Bushtit Psaltriparus minimus 
California Gull Larus californicus 
California Quail Callipepla californica 
Calliope Hummingbird Stellula calliope 
Canada Goose Branta canadensis 
Canyon Wren Catherpes mexicanus 
Caspian Tern Sterna caspia 



COMMON NAME SCIENTIFIC NAME 

Cassin's Finch Carpodacus cassinii 
Cassin's Vireo Vireo cassinii 
Cedar Waxwing Bombycilla cedrorum 
Chestnut-backed Chickadee Poecile rufescens 
Chipping Sparrow Spizella passerina 
Chukar Alectoris chukar 
Cinnamon Teal Anas cyanoptera 
Clark's Nutcracker Nucifraga columbiana 
Cliff Swallow Petrochelidon pyrrhonota 
Common Loon Gavia immer 
Common Merganser Mergus merganser 
Common Nighthawk Chordeiles minor 
Common Poorwill Phalaenoptilus nuttallii 
Common Raven Corvus corax 
Common Redpoll Carduelis flammea 
Common Snipe Gallinago gallinago 
Common Yellowthroat Geothlypis trichas 
Cooper's Hawk Accipiter cooperii 
Cordilleran Flycatcher Empidonax occidentalis 
Dark-eyed Junco Junco hyemalis 
Double-crested Cormorant Phalacrocorax auritus 
Downy Woodpecker Picoides pubescens 
Dunlin Calidris alpina 
Dusky Flycatcher Empidonax oberholseri 
Eared Grebe Podiceps nigricollis 
Eastern Kingbird Tyrannus tyrannus 
European Starling Sturnus vulgaris 
Evening Grosbeak Coccothraustes vespertinus 
Ferruginous Hawk Buteo regalis 
Flammulated Owl Otus flammeolus 
Forster's Tern Sterna forsteri 
Fox Sparrow Passerella iliaca 
Gadwall Anas strepera 
Glaucous Gull Larus hyperboreus 
Glaucous-winged Gull Larus glaucescens 
Golden Eagle Aquila chrysaetos 
Golden-crowned Kinglet Regulus satrapa 
Grasshopper Sparrow Ammodramus savannarum 
Gray Catbird Dumetella carolinensis 
Gray Flycatcher Empidonax wrightii 
Gray Jay Perisoreus canadensis 
Gray Partridge Perdix perdix 
Gray-crowned Rosy-Finch Leucosticte tephrocotis 
Great Blue Heron Ardea herodias 



COMMON NAME SCIENTIFIC NAME 

Great Egret Ardea alba 
Great Horned Owl Bubo virginianus 
Greater Scaup Aythya marila 
Greater Yellowlegs Tringa melanoleuca 
Green Heron Butorides virescens 
Green-winged Teal Anas crecca 
Gyrfalcon Falco rusticolus 
Hairy Woodpecker Picoides villosus 
Hammond's Flycatcher Empidonax hammondii 
Harlequin Duck Histrionicus histrionicus 
Hermit Thrush Catharus guttatus 
Hermit Warbler Dendroica occidentalis 
Herring Gull Larus argentatus 
Hooded Merganser Lophodytes cucullatus 
Horned Lark Eremophila alpestris 
House Finch Carpodacus mexicanus 
House Sparrow Passer domesticus 
House Wren Troglodytes aedon 
Hutton's Vireo Vireo huttoni 
Killdeer Charadrius vociferus 
Lapland Longspur Calcarius lapponicus 
Lark Sparrow Chondestes grammacus 
Lazuli Bunting Passerina amoena 
Least Sandpiper Calidris minutilla 
Lesser Goldfinch Carduelis psaltria 
Lesser Yellowlegs Tringa flavipes 
Lewis's Woodpecker Melanerpes lewis 
Lincoln's Sparrow Melospiza lincolnii 
Loggerhead Shrike Lanius ludovicianus 
Long-billed Curlew Numenius americanus 
Long-billed Dowitcher Limnodromus scolopaceus 
Long-eared Owl Asio otus 
Macgillivray's Warbler Oporornis tolmiei 
Mallard Anas platyrhynchos 
Marbled Murrelet Brachyramphus marmoratus 
Marsh Wren Cistothorus palustris 
Mountain Bluebird Sialia currucoides 
Mountain Chickadee Poecile gambeli 
Mountain Quail Oreortyx pictus 
Mourning Dove Zenaida macroura 
Nashville Warbler Vermivora ruficapilla 
Northern Bobwhite Colinus virginianus 
Northern Flicker Colaptes auratus 
Northern Goshawk Accipiter gentilis 



COMMON NAME SCIENTIFIC NAME 

Northern Harrier Circus cyaneus 
Northern Mockingbird Mimus polyglottos 
Northern Pintail Anas acuta 
Northern Pygmy-owl Glaucidium gnoma 
Northern Rough-winged Swallow Stelgidopteryx serripennis 
Northern Saw-whet Owl Aegolius acadicus 
Northern Shoveler Anas clypeata 
Northern Shrike Lanius excubitor 
Olive-sided Flycatcher Contopus cooperi 
Orange-crowned Warbler Vermivora celata 
Osprey Pandion haliaetus 
Pacific-slope Flycatcher Empidonax difficilis 
Pectoral Sandpiper Calidris melanotos 
Pied-billed Grebe Podilymbus podiceps 
Pileated Woodpecker Dryocopus pileatus 
Pine Grosbeak Pinicola enucleator 
Pine Siskin Carduelis pinus 
Prairie Falcon Falco mexicanus 
Purple Finch Carpodacus purpureus 
Purple Martin Progne subis 
Pygmy Nuthatch Sitta pygmaea 
Red Crossbill Loxia curvirostra 
Red-breasted Nuthatch Sitta canadensis 
Red-breasted Sapsucker Sphyrapicus ruber 
Red-eyed Vireo Vireo olivaceus 
Redhead Aythya americana 
Red-naped Sapsucker Sphyrapicus nuchalis 
Red-necked Phalarope Phalaropus lobatus 
Red-tailed Hawk Buteo jamaicensis 
Red-winged Blackbird Agelaius phoeniceus 
Ring-billed Gull Larus delawarensis 
Ring-necked Duck Aythya collaris 
Ring-necked Pheasant Phasianus colchicus 
Rock Dove Columba livia 
Rock Wren Salpinctes obsoletus 
Rough-legged Hawk Buteo lagopus 
Ruby-crowned Kinglet Regulus calendula 
Ruddy Duck Oxyura jamaicensis 
Ruffed Grouse Bonasa umbellus 
Rufous Hummingbird Selasphorus rufus 
Sage Grouse Centrocercus urophasianus 
Sage Sparrow Amphispiza belli 
Sage Thrasher Oreoscoptes montanus 
Sanderling Calidris alba 



COMMON NAME SCIENTIFIC NAME 

Sandhill Crane Grus canadensis 
Savannah Sparrow Passerculus sandwichensis 
Say's Phoebe Sayornis saya 
Semipalmated Sandpiper Calidris pusilla 
Sharp-shinned Hawk Accipiter striatus 
Short-billed Dowitcher Limnodromus griseus 
Short-eared Owl Asio flammeus 
Snow Bunting Plectrophenax nivalis 
Solitary Sandpiper Tringa solitaria 
Song Sparrow Melospiza melodia 
Sora Porzana carolina 
Spotted Owl Strix occidentalis 
Spotted Sandpiper Actitis macularia 
Spotted Towhee Pipilo maculatus 
Spruce Grouse Falcipennis canadensis 
Steller's Jay Cyanocitta stelleri 
Stilt Sandpiper Calidris himantopus 
Swainson's Hawk Buteo swainsoni 
Swainson's Thrush Catharus ustulatus 
Thayer's Gull Larus thayeri 
Three-toed Woodpecker Picoides tridactylus 
Townsend's Solitaire Myadestes townsendi 
Townsend's Warbler Dendroica townsendi 
Tree Swallow Tachycineta bicolor 
Tundra Swan Cygnus columbianus 
Turkey Vulture Cathartes aura 
Varied Thrush Ixoreus naevius 
Vaux's Swift Chaetura vauxi 
Veery Catharus fuscescens 
Vesper Sparrow Pooecetes gramineus 
Violet-green Swallow Tachycineta thalassina 
Virginia Rail Rallus limicola 
Warbling Vireo Vireo gilvus 
Western Bluebird Sialia mexicana 
Western Grebe Aechmophorus occidentalis 
Western Kingbird Tyrannus verticalis 
Western Meadowlark Sturnella neglecta 
Western Sandpiper Calidris mauri 
Western Screech-owl Otus kennicottii 
Western Scrub-Jay Aphelocoma californica 
Western Tanager Piranga ludoviciana 
Western Wood-pewee Contopus sordidulus 
Whimbrel Numenius phaeopus 
White-breasted Nuthatch Sitta carolinensis 



COMMON NAME SCIENTIFIC NAME 

White-crowned Sparrow Zonotrichia leucophrys 
White-headed Woodpecker Picoides albolarvatus 
White-tailed Kite Elanus leucurus 
White-tailed Ptarmigan Lagopus leucurus 
White-throated Swift Aeronautes saxatalis 
White-winged Crossbill Loxia leucoptera 
Wild Turkey Meleagris gallopavo 
Williamson's Sapsucker Sphyrapicus thyroideus 
Willow Flycatcher Empidonax traillii 
Wilson's Phalarope Phalaropus tricolor 
Wilson's Warbler Wilsonia pusilla 
Winter Wren Troglodytes troglodytes 
Wood Duck Aix sponsa 
Yellow Warbler Dendroica petechia 
Yellow-breasted Chat Icteria virens 
Yellow-headed Blackbird Xanthocephalus xanthocephalus 
Yellow-rumped Warbler Dendroica coronata 
MAMMALS 
American Badger Taxidea taxus 
American Beaver Castor canadensis 
American Marten Martes americana 
American Pika Ochotona princeps 
Big Brown Bat Eptesicus fuscus 
Bighorn Sheep Ovis canadensis 
Black Bear Ursus americanus 
Black Rat Rattus rattus 
Black-tailed Jackrabbit Lepus californicus 
Bobcat Lynx rufus 
Bushy-tailed Woodrat Neotoma cinerea 
California Ground Squirrel Spermophilus beecheyi 
California Myotis Myotis californicus 
Cascade Golden-mantled Ground Squirrel Spermophilus saturatus 
Coast Mole Scapanus orarius 
Columbian Ground Squirrel Spermophilus columbianus 
Columbian Mouse Peromyscus keeni 
Common Porcupine Erethizon dorsatum 
Coyote Canis latrans 
Creeping Vole Microtus oregoni 
Deer Mouse Peromyscus maniculatus 
Douglas' Squirrel Tamiasciurus douglasii 
Eastern Cottontail Sylvilagus floridanus 
Eastern Gray Squirrel Sciurus carolinensis 
Elk Cervus elaphus 



COMMON NAME SCIENTIFIC NAME 

Ermine Mustela erminea 
Feral Horse Equus caballus 
Fisher Martes pennanti 
Fringed Myotis Myotis thysanodes 
Gray Wolf Canis lupus 
Great Basin Pocket Mouse Perognathus parvus 
Grizzly Bear Ursus arctos 
Heather Vole Phenacomys intermedius 
Hoary Bat Lasiurus cinereus 
Hoary Marmot Marmota caligata 
House Mouse Mus musculus 
Least Chipmunk Tamias minimus 
Little Brown Myotis Myotis lucifugus 
Long-eared Myotis Myotis evotis 
Long-legged Myotis Myotis volans 
Long-tailed Vole Microtus longicaudus 
Long-tailed Weasel Mustela frenata 
Lynx Lynx canadensis 
Masked Shrew Sorex cinereus 
Merriam's Shrew Sorex merriami 
Mink Mustela vison 
Montane Shrew Sorex monticolus 
Montane Vole Microtus montanus 
Mountain Beaver Aplodontia rufa 
Mountain Goat Oreamnos americanus 
Mountain Lion Puma concolor 
Mule Deer Odocoileus hemionus 
Muskrat Ondatra zibethicus 
Northern Bog Lemming Synaptomys borealis 
Northern Flying Squirrel Glaucomys sabrinus 
Northern Grasshopper Mouse Onychomys leucogaster 
Northern Pocket Gopher Thomomys talpoides 
Northern River Otter Lutra canadensis 
Norway Rat Rattus norvegicus 
Nutria Myocastor coypus 
Nuttall's (Mountain) Cottontail Sylvilagus nuttallii 
Ord's Kangaroo Rat Dipodomys ordii 
Pacific Jumping Mouse Zapus trinotatus 
Pacific Water Shrew Sorex bendirii 
Pallid Bat Antrozous pallidus 
Raccoon Procyon lotor 
Red Fox Vulpes vulpes 
Red Squirrel Tamiasciurus hudsonicus 
Sagebrush Vole Lemmiscus curtatus 



COMMON NAME SCIENTIFIC NAME 

Shrew-mole Neurotrichus gibbsii 
Silver-haired Bat Lasionycteris noctivagans 
Snowshoe Hare Lepus americanus 
Southern Red-backed Vole Clethrionomys gapperi 
Spotted Bat Euderma maculatum 
Striped Skunk Mephitis mephitis 
Townsend's Big-eared Bat Corynorhinus townsendii 
Townsend's Chipmunk Tamias townsendii 
Townsend's Ground Squirrel Spermophilus townsendii 
Townsend's Mole Scapanus townsendii 
Townsend's Vole Microtus townsendii 
Trowbridge's Shrew Sorex trowbridgii 
Vagrant Shrew Sorex vagrans 
Virginia Opossum Didelphis virginiana 
Washington Ground Squirrel Spermophilus washingtoni 
Water Shrew Sorex palustris 
Water Vole Microtus richardsoni 
Western Gray Squirrel Sciurus griseus 
Western Harvest Mouse Reithrodontomys megalotis 
Western Jumping Mouse Zapus princeps 
Western Pipistrelle Pipistrellus hesperus 
Western Pocket Gopher Thomomys mazama 
Western Small-footed Myotis Myotis ciliolabrum 
Western Spotted Skunk Spilogale gracilis 
White-tailed Jackrabbit Lepus townsendii 
Wolverine Gulo gulo 
Yellow-bellied Marmot Marmota flaviventris 
Yellow-pine Chipmunk Tamias amoenus 
Yuma Myotis Myotis yumanensis 
REPTILES 
California Mountain Kingsnake Lampropeltis zonata 
Common Garter Snake Thamnophis sirtalis 
Gopher Snake Pituophis catenifer 
Night Snake Hypsiglena torquata 
Northern Alligator Lizard Elgaria coerulea 
Northwestern Garter Snake Thamnophis ordinoides 
Painted Turtle Chrysemys picta 
Racer Coluber constrictor 
Ringneck Snake Diadophis punctatus 
Rubber Boa Charina bottae 
Sagebrush Lizard Sceloporus graciosus 
Sharptail Snake Contia tenuis 
Short-horned Lizard Phrynosoma douglassii 



COMMON NAME SCIENTIFIC NAME 

Side-blotched Lizard Uta stansburiana 
Southern Alligator Lizard Elgaria multicarinata 
Striped Whipsnake Masticophis taeniatus 
Western Fence Lizard Sceloporus occidentalis 
Western Pond Turtle Clemmys marmorata 
Western Rattlesnake Crotalus viridis 
Western Skink Eumeces skiltonianus 
Western Terrestrial Garter Snake Thamnophis elegans 
 



Table E2_bjc.  Federal and State listed species of the Yakima Subbasin (WDFW 2003) 
 

*FEDERAL **STATE 
Federally Endangered Species SE State Endangered 
Federal Candidate Species ST State Threatened 
Federally Threatened SS State Sensitive 
Federal Species of Concern SC State Candidate 

Federal 

Endangered Species Act of 1973, as amended - Federal legislation intended to provide a means 
whereby the ecosystems upon which endangered and threatened species depend may be 
conserved, and provide programs for the conservation of those species, thus preventing 
extinction of native plants and animals.

Endangered  

The classification provided to an animal or plant in danger of extinction within the foreseeable 
future throughout all or a significant portion of its range.  

Threatened 
The classification provided to an animal or plant likely to become endangered within the 
foreseeable future throughout all or a significant portion of its range.  

Candidate species  
Plants and animals that have been studied and the Service has concluded that they should be 
proposed for addition to the Federal endangered and threatened species list. These species have 
formerly been referred to as category 1 candidate species. From the February 28, 1996 Federal 
Register, page 7597: "those species for which the Service has on file sufficient information on 
biological vulnerability and threat(s) to support issuance of a proposed rule to list but issuance of 
the proposed rule is precluded." 
Washington State Department of Fish and Wildlife 

Endangered 
Any wildlife or fish species native to the state of Washington that is seriously threatened with 
extinction throughout all or a significant portion of its range within the state. 

Threatened 
Any wildlife or fish species native to the state of Washington that is likely to become an 
endangered species within the foreseeable future throughout a significant portion of its range 
within the state without cooperative management or removal of threats. 

Sensitive Species 
Any wildlife or fish species native to the state of Washington that is vulnerable or declining and 
is likely to become endangered or threatened throughout a significant portion of its range within 
the state without cooperative management or removal of threats. 

Candidate Species 
Include fish and wildlife species that the Department will review for possible listing as State 
Endangered, Threatened, or Sensitive. A species will be considered for designation as a State 
Candidate if sufficient evidence suggests that its status may meet the listing criteria defined for 
State Endangered, Threatened, or Sensitive. 



 
 

Common name Scientific name Federal status* State status**

AMPHIBIANS 
Cascade Torrent Salamander Rhyacotriton cascadae - SC 
Cascades Frog Rana cascadae FCo - 
Columbia Spotted Frog Rana luteiventris FCo SC 
Columbia Torrent Salamander Rhyacotriton kezeri FCo SC 
Dunn's Salamander Plethodon dunni _ SC 
Larch Mountain Salamander Plethodon larselli FCo SS 
Oregon Spotted Frog Rana pretiosa FC SE 
Red-Legged Frog Rana aurora FCo - 
Tailed Frog Ascaphus truei - - 
Van Dyke's Salamander Plethodon vandykei FCo SC 
Western Toad Bufo boreas FCo SC 
Birds 
American White Pelican Pelecanus erythrorhynchos - SE 
Bald Eagle Haliaeetus leucocephalus FT ST 
Black Tern Chlidonias niger FCo - 
Black-Backed Woodpecker Picoides arcticus - SC 
Burrowing Owl Athene cunicularia FCo SC 
Common Loon Gavia immer _ SS 
Ferruginous Hawk Buteo regalis FCo ST 
Flammulated Owl Otus flammeolus - SC 
Golden Eagle Aquila chrysaetos - SC 
Harlequin Duck Histrionicus histrionicus FCo - 
Lewis' Woodpecker Melanerpes lewis _ SC 
Loggerhead Shrike Lanius ludovicianus FCo SC 
Marbled Murrelet Brachyramphus marmoratus FT ST 
Northern Goshawk Accipiter gentilis FCo SC 
Olive-Sided Flycatcher Contopus borealis FCo - 
Pileated Woodpecker Dryocopus pileatus - SC 
Purple Martin Progne subis - SC 
Sage Sparrow Amphispiza belli - SC 
Sage Thrasher Oreoscoptes montanus _ SC 
Sage-Grouse Centrocercus urophasianus FC ST 
Sandhill Crane Grus canadensis _ SE 
Spotted Owl Strix occidentalis FT SE 
Vaux's Swift Chaetura vauxi _ SC 
Western Grebe Aechmophorus occidentalis _ SC 
White-Headed Woodpecker Picoides albolarvatus _ SC 
Willow Flycatcher Empidonax traillii FCo _ 
MAMMALS 
Black-Tailed Hare Lepus californicus _ SC 
Fisher Martes pennanti FCo SE 



Fringed Myotis Myotis thysanodes FCo _ 
Gray Wolf Canis lupus FT SE 
Grizzly Bear Ursus arctos FT SE 
Keen's Myotis Myotis evotis FCo _ 
Long-Legged Myotis Myotis volans FCo _ 
Lynx Lynx canadensis FT ST 
Merriam's Shrew Sorex merriami _ SC 
Northern Bog Lemming Spermophilus townsendii _ SC 
Townsend's Big-Eared Bat Coryhorhinus townsendii FCo SC 

Washington Ground Squirrel Spermophilus washingtoni FC SC 

Western Gray Squirrel Sciurus griseus FCo ST 
Western Pipistrelle Lepus townsendii _ SC 
Wolverine Gulo gulo FCo SC 
Yuma Myotis Myotis yumanensis FCo _ 
Reptiles 
California Mountain Kingsnake Lampropeltis zonata _ SC 
Night Snake Sceloporus graciosus FCo SC 
Sharptail Snake Contia tenuis _ SC 
Southern Alligator Lizard Masticophis taeniatus _ SC 
Western Pond Turtle Clemmys marmorata FCo SE 
 
 

Table E3_bjc. Partners in Flight species of the Yakima subbasin, Washington (IBIS 2003). 

 

Common 
Name 

Scientific 
Name 

PIF 
1998-1999 

Continental

PIF 
Ranking by Super 
Region Draft 2002 

WA PIF 
Priority & 

Focal Species
American Dipper Cinclus mexicanus     Yes 
American Kestrel Falco sparverius     Yes 
American Pipit Anthus rubescens   PR (Arctic) Yes 
Ash-throated 
Flycatcher Myiarchus cinerascens     Yes 
Band-tailed Pigeon Columba fasciata Yes MA (Pacific) Yes 
Bank Swallow Riparia riparia     Yes 

Black Swift Cypseloides niger Yes 

IM (Pacific, 
Intermountain 

West) Yes 
Black Turnstone Arenaria melanocephala Yes     
Black-backed 
Woodpecker Picoides arcticus   

PR (Northern 
Forests) Yes 

Black-billed Magpie Pica pica       
Black-headed 
Grosbeak 

Pheucticus 
melanocephalus     Yes 

Black-throated Gray 
Warbler Dendroica nigrescens   MO (Pacific) Yes 



Common 
Name 

Scientific 
Name 

PIF 
1998-1999 

Continental

PIF 
Ranking by Super 
Region Draft 2002 

WA PIF 
Priority & 

Focal Species
Black-throated 
Sparrow Amphispiza bilineata     Yes 

Blue Grouse Dendragapus obscurus   

MA (Pacific, 
Intermountain 

West)   
Bobolink Dolichonyx oryzivorus Yes     

Bohemian Waxwing Bombycilla garrulus   
MA (Northern 

Forests)   

Brewer's Sparrow Spizella breweri Yes 
MA (Intermountain 

West) Yes 
Brown Creeper Certhia americana     Yes 
Bullock's Oriole Icterus bullockii     Yes 
Burrowing Owl Athene cunicularia     Yes 
Bushtit Psaltriparus minimus     Yes 
Calliope 
Hummingbird Stellula calliope   

MO (Intermountain 
West) Yes 

Cassin's Finch Carpodacus cassinii   
MA (Intermountain 

West)   
Chestnut-backed 
Chickadee Poecile rufescens   PR (Pacific)   
Chipping Sparrow Spizella passerina     Yes 

Clark's Nutcracker Nucifraga columbiana   
PR (Intermountain 

West) Yes 
Common Poorwill Phalaenoptilus nuttallii     Yes 
Downy 
Woodpecker Picoides pubescens     Yes 

Dusky Flycatcher Empidonax oberholseri   
MA (Intermountain 

West) Yes 
Ferruginous Hawk Buteo regalis     Yes 

Flammulated Owl Otus flammeolus   

MO (Pacific, 
Intermountain 

West, Southwest) Yes 
Fox Sparrow Passerella iliaca     Yes 
Grasshopper 
Sparrow Ammodramus savannarum   MA (Prairies) Yes 

Gray Flycatcher Empidonax wrightii   
PR (Intermountain 

West) Yes 

Gray Jay Perisoreus canadensis   
PR (Northern 

Forests)   
Great Gray Owl Strix nebulosa     Yes 
Gyrfalcon Falco rusticolus   PR (Arctic)   
Hammond's 
Flycatcher Empidonax hammondii     Yes 
Hermit Thrush Catharus guttatus     Yes 
Hermit Warbler Dendroica occidentalis Yes MO (Pacific) Yes 
Horned Lark Eremophila alpestris     Yes 
House Wren Troglodytes aedon     Yes 



Common 
Name 

Scientific 
Name 

PIF 
1998-1999 

Continental

PIF 
Ranking by Super 
Region Draft 2002 

WA PIF 
Priority & 

Focal Species
Hutton's Vireo Vireo huttoni     Yes 
Lapland Longspur Calcarius lapponicus   PR (Arctic)   
Lark Sparrow Chondestes grammacus     Yes 
Lesser Goldfinch Carduelis psaltria     Yes 
Lewis's 
Woodpecker Melanerpes lewis Yes 

MO (Intermountain 
West, Prairies) Yes 

Loggerhead Shrike Lanius ludovicianus     Yes 
Long-billed Curlew Numenius americanus Yes     
Macgillivray's 
Warbler Oporornis tolmiei     Yes 

Mountain Bluebird Sialia currucoides   
PR (Intermountain 

West)   
Mountain Quail Oreortyx pictus   MO (Pacific)   

Nashville Warbler Vermivora ruficapilla   
PR (Northern 

Forests) Yes 
Northern Harrier Circus cyaneus     Yes 
Northern Pygmy-
owl Glaucidium gnoma   PR (Pacific)   

Northern Shrike Lanius excubitor   
PR (Northern 

Forests)   

Olive-sided 
Flycatcher Contopus cooperi   

MA (Pacific, 
Northern Forests, 

Intermountain 
West) Yes 

Orange-crowned 
Warbler Vermivora celata     Yes 
Pacific-slope 
Flycatcher Empidonax difficilis   PR (Pacific) Yes 
Peregrine Falcon Falco peregrinus   PR (Arctic)   
Pileated 
Woodpecker Dryocopus pileatus     Yes 

Pine Grosbeak Pinicola enucleator   
MO (Northern 

Forests)   
Purple Finch Carpodacus purpureus     Yes 
Purple Martin Progne subis     Yes 
Red Crossbill Loxia curvirostra     Yes 
Red-breasted 
Sapsucker Sphyrapicus ruber   MO (Pacific) Yes 
Red-eyed Vireo Vireo olivaceus     Yes 
Red-naped 
Sapsucker Sphyrapicus nuchalis   

MO (Intermountain 
West) Yes 

Rough-legged 
Hawk Buteo lagopus   PR (Arctic)   

Rufous 
Hummingbird Selasphorus rufus Yes 

MA (Pacific, 
Intermountain 

West) Yes 

Sage Grouse 
Centrocercus 
urophasianus   

MA (Intermountain 
West, Prairies)   



Common 
Name 

Scientific 
Name 

PIF 
1998-1999 

Continental

PIF 
Ranking by Super 
Region Draft 2002 

WA PIF 
Priority & 

Focal Species

Sage Sparrow Amphispiza belli Yes 
PR (Intermountain 

West) Yes 

Sage Thrasher Oreoscoptes montanus   
PR (Intermountain 

West) Yes 
Short-billed 
Dowitcher Limnodromus griseus Yes     

Short-eared Owl Asio flammeus Yes 

MA (Arctic, 
Northern Forests, 

Intermountain 
West, Prairies) Yes 

Snow Bunting Plectrophenax nivalis   PR (Arctic)   

Spotted Owl Strix occidentalis   

IM (Pacific, 
Intermountain 

West, Southwest)   

Spruce Grouse Falcipennis canadensis   
PR (Northern 

Forests)   

Swainson's Hawk Buteo swainsoni   
MO (Intermountain 

West, Prairies) Yes 
Swainson's Thrush Catharus ustulatus     Yes 
Three-toed 
Woodpecker Picoides tridactylus   

PR (Northern 
Forests)   

Townsend's 
Solitaire Myadestes townsendi     Yes 
Townsend's 
Warbler Dendroica townsendi     Yes 
Varied Thrush Ixoreus naevius     Yes 
Vaux's Swift Chaetura vauxi     Yes 
Veery Catharus fuscescens     Yes 
Vesper Sparrow Pooecetes gramineus     Yes 
Warbling Vireo Vireo gilvus     Yes 
Western Bluebird Sialia mexicana     Yes 
Western 
Meadowlark Sturnella neglecta     Yes 
Western Tanager Piranga ludoviciana     Yes 
Western Wood-
pewee Contopus sordidulus     Yes 
White-breasted 
Nuthatch Sitta carolinensis     Yes 

White-headed 
Woodpecker Picoides albolarvatus Yes 

PR (Pacific, 
Intermountain 

West) Yes 
White-tailed 
Ptarmigan Lagopus leucurus   MO (Arctic)   
White-throated 
Swift Aeronautes saxatalis   

MA (Intermountain 
West, Southwest) Yes 

White-winged 
Crossbill Loxia leucoptera   

PR (Northern 
Forests)   



Common 
Name 

Scientific 
Name 

PIF 
1998-1999 

Continental

PIF 
Ranking by Super 
Region Draft 2002 

WA PIF 
Priority & 

Focal Species
Williamson's 
Sapsucker Sphyrapicus thyroideus   

MO (Intermountain 
West) Yes 

Willow Flycatcher Empidonax traillii   MA (Prairies, East) Yes 
Wilson's Warbler Wilsonia pusilla     Yes 
Winter Wren Troglodytes troglodytes     Yes 
Yellow Warbler Dendroica petechia     Yes 
Yellow-breasted 
Chat Icteria virens     Yes 
Yellow-rumped 
Warbler Dendroica coronata     Yes 
 
 
Table E4_bjc. - Wildlife game species of the Yakima subbasin, Washington (IBIS 2003). 
 
Common Name Scientific Name 
Amphibians 
Bullfrog Rana catesbeiana 
Game Birds 
American Coot Fulica americana 
American Crow Corvus brachyrhynchos 
American Widgeon Anas americana 
Barrow's Goldeneye Bucephala islandica 
Blue Grouse Dendragapus obscurus 
Blue-winged Teal Anas discors 
California Quail Callipepla californica 
Canada Goose Branta canadensis 
Chukar Alectoris chukar 
Cinnamon Teal Anas cyanoptera 
Common Merganser Mergus merganser 
Common Snipe Gallinago gallinago 
Gadwall Anas strepera 
Gray Partridge Perdix perdix 
Greater Scaup Aythya marila 
Green-winged Teal Anas crecca 
Hooded Merganser Lophodytes cucullatus 
Mallard Anas platyrhynchos 
Mourning Dove Zenaida macroura 
Northern Bobwhite Colinus virginianus 
Northern Pintail Anas acuta 
Northern Shoveler Anas clypeata 
Redhead Aythya americana 
Ring-necked Duck Aythya collaris 
Ring-necked Pheasant Phasianus colchicus 
Ruddy Duck Oxyura jamaicensis 
Ruffed Grouse Bonasa umbellus 
Wild Turkey Meleagris gallopavo 
Wood Duck Aix sponsa 
Game Mammals 
Bighorn Sheep Ovis canadensis 



Common Name Scientific Name 
Black Bear Ursus americanus 
Bobcat Lynx rufous 
Cougar Felis concolor 
Eastern Cottontail Sylvilagus floridanus 
Elk Cervus elaphus 
Mountain Goat Oreamnos americanus 
Mountain Lion Puma concolor 
Mule Deer Odocoileus hemionus 
Raccoon Procyon lotor 
Red Fox Vulpes fulva 
 
 
Table E5_bjc. Wildlife species used in the Habitat Evaluation Procedure (HEP) to assess habitat 
losses associated with federal hydroelectric facilities on the Lower Snake and Columbia Rivers 
(IBIS 2003). 
 
Common Name Scientific Name Comments 

Bald Eagle Haliaeetus leucocephalus Use at Grand Coulie/Chief Joe 

Beaver Castor canadensis Use at Grand Coulie/Chief Joe 

Black-capped Chickadee Parus atricopillus 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Blue Grouse Dendragapus obscurus 
Use by CTUIR for McNary/John Day and at 
other selected sites. 

Bobcat Lynx rufus Use at Grand Coulie/Chief Joe 

California Quail Lophortyx californicus 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Canada Goose Branta canadensis 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Downy Woodpecker Picoides puescens 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Great Blue Heron Ardea herodias 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Greater Sage Grouse  
Centrocercus 
urophasianus Use at Grand Coulie/Chief Joe 

Lewis Woodpecker Melanerpes lewis Use at Grand Coulie/Chief Joe 

Long-Eared Owl Asio otus Use at Grand Coulie/Chief Joe 

Mallard Anas platyrhynchos 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Mink Mustella vison 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 



Common Name Scientific Name Comments 

Mourning Dove Zenaida macroura Use at Grand Coulie/Chief Joe 

Mule Deer Dendragapus obscurus 
Use by CTUIR for McNary/John Day and at 
other selected sites. 

Northern Flicker Colaptes auratus Use at Grand Coulie/Chief Joe 

Ring-Necked Pheasant Phasianus colchicus Use at Grand Coulie/Chief Joe 

River Otter Lutra canadensis Use for Minidoka Dam 

Ruffed  Grouse Bonasa umbellus Use at Grand Coulie/Chief Joe 

Spotted Sandpiper Actitis macularia 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

Western Meadow Lark Sturnella neglecta 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

White-Tailed Deer Odocoileus virginianus Use at Grand Coulie/Chief Joe 

Yellow Warbler Dendroica petechia 

HEP Species used in the loss assessments 
for the lower four Columbia River Dam with 
existing models. 

* CTUIR - Confederated Tribes of the Umatilla Indian Reservation 
Note: This list reflects the entire Columbia River Basin and not just the Yakima Subbasin.  
Information received from Carl Schleerer 02/10/2003. 
 
 
 
 



Appendix F 
Wildlife-Salmonid Relationships 

 

Table F1.  Wildlife species in the Yakima subbasin, Washington that eat 
salmonids (IBIS 2003). 

Common Name Scientific Name
Relationship 

Type Salmonid Stage 

Amphibians 
Cope's Giant 
Salamander 

Dicamptodon 
copei Recurrent 

Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Incubation - eggs and alevin 
Pacific Giant 
Salamander 

Dicamptodon 
tenebrosus Recurrent 

Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Incubation - eggs and alevin 

Birds 
Common Loon Gavia immer Rare Carcasses 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

Pied-billed Grebe 
Podilymbus 
podiceps Recurrent 

Freshwater rearing - fry, fingerling, 
and parr 

Western Grebe 
Aechmophorus 
occidentalis Rare Carcasses 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Clark's Grebe 
Aechmophorus 
clarkii Recurrent 

Saltwater - smolts, immature adults, 
and adults 

American White 
Pelican 

Pelecanus 
erythrorhynchos Recurrent 

Freshwater rearing - fry, fingerling, 
and parr 

Double-crested 
Cormorant 

Phalacrocorax 
auritus Recurrent 

Saltwater - smolts, immature adults, 
and adults 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

Great Blue Heron Ardea herodias Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Great Egret Ardea alba Rare 
Saltwater - smolts, immature adults, 
and adults 



Common Name Scientific Name
Relationship 

Type Salmonid Stage 

    Rare 
Freshwater rearing - fry, fingerling, 
and parr 

Green Heron 
Butorides 
virescens Rare 

Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Black-crowned 
Night-heron 

Nycticorax 
nycticorax Recurrent 

Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Turkey Vulture Cathartes aura Recurrent Carcasses 

Mallard 
Anas 
platyrhynchos Rare Incubation - eggs and alevin 

    Rare Carcasses 
Green-winged Teal Anas crecca Rare Incubation - eggs and alevin 
Canvasback Aythya valisineria Rare Carcasses 
Greater Scaup Aythya marila Rare Incubation - eggs and alevin 
    Rare Carcasses 

Harlequin Duck 
Histrionicus 
histrionicus Indirect Carcasses 

    
Strong, 
consistent 

Saltwater - smolts, immature adults, 
and adults 

    
Strong, 
consistent Incubation - eggs and alevin 

Barrow's 
Goldeneye 

Bucephala 
islandica Recurrent Incubation - eggs and alevin 

    Recurrent Carcasses 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Rare 
Saltwater - smolts, immature adults, 
and adults 

Hooded Merganser 
Lophodytes 
cucullatus Rare 

Freshwater rearing - fry, fingerling, 
and parr 

    Rare Carcasses 
    Rare Incubation - eggs and alevin 
Common 
Merganser 

Mergus 
merganser 

Strong, 
consistent 

Saltwater - smolts, immature adults, 
and adults 

    
Strong, 
consistent Incubation - eggs and alevin 

    Recurrent Carcasses 

    
Strong, 
consistent 

Freshwater rearing - fry, fingerling, 
and parr 



Common Name Scientific Name
Relationship 

Type Salmonid Stage 

Osprey Pandion haliaetus
Strong, 
consistent 

Saltwater - smolts, immature adults, 
and adults 

    
Strong, 
consistent Spawning - freshwater 

    
Strong, 
consistent 

Freshwater rearing - fry, fingerling, 
and parr 

Bald Eagle 
Haliaeetus 
leucocephalus Indirect Carcasses 

    Indirect 
Freshwater rearing - fry, fingerling, 
and parr 

    
Strong, 
consistent Spawning - freshwater 

    Indirect 
Saltwater - smolts, immature adults, 
and adults 

    
Strong, 
consistent Carcasses 

    
Strong, 
consistent 

Saltwater - smolts, immature adults, 
and adults 

    Indirect Incubation - eggs and alevin 
Red-tailed Hawk Buteo jamaicensis Rare Carcasses 
Golden Eagle Aquila chrysaetos Recurrent Spawning - freshwater 
    Recurrent Carcasses 

Gyrfalcon Falco rusticolus Indirect 
Saltwater - smolts, immature adults, 
and adults 

    Indirect Carcasses 

    Indirect 
Freshwater rearing - fry, fingerling, 
and parr 

Killdeer 
Charadrius 
vociferus Indirect Carcasses 

Greater Yellowlegs 
Tringa 
melanoleuca Rare Incubation - eggs and alevin 

Spotted Sandpiper Actitis macularia Indirect Carcasses 
Bonaparte's Gull Larus philadelphia Recurrent Carcasses 

    Recurrent Incubation - eggs and alevin 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Heermann's Gull Larus heermanni Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Ring-billed Gull 
Larus 
delawarensis Recurrent Carcasses 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 



Common Name Scientific Name
Relationship 

Type Salmonid Stage 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

California Gull Larus californicus Recurrent Carcasses 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Herring Gull Larus argentatus Recurrent 
Saltwater - smolts, immature adults, 
and adults 

    Recurrent Carcasses 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

Thayer's Gull Larus thayeri Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Glaucous-winged 
Gull 

Larus 
glaucescens Recurrent 

Saltwater - smolts, immature adults, 
and adults 

    Recurrent Incubation - eggs and alevin 
    Recurrent Carcasses 
    Recurrent Spawning - freshwater 

Glaucous Gull 
Larus 
hyperboreus Recurrent Carcasses 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Caspian Tern Sterna caspia 
Strong, 
consistent 

Saltwater - smolts, immature adults, 
and adults 

    
Strong, 
consistent 

Freshwater rearing - fry, fingerling, 
and parr 

Forster's Tern Sterna forsteri Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent 
Saltwater - smolts, immature adults, 
and adults 

Marbled Murrelet 
Brachyramphus 
marmoratus Recurrent 

Saltwater - smolts, immature adults, 
and adults 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

Belted Kingfisher Ceryle alcyon Recurrent 
Saltwater - smolts, immature adults, 
and adults 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Spawning - freshwater 
Willow Flycatcher Empidonax traillii Indirect Carcasses 

Gray Jay 
Perisoreus 
canadensis Rare Carcasses 

Steller's Jay Cyanocitta stelleri Recurrent Carcasses 



Common Name Scientific Name
Relationship 

Type Salmonid Stage 

Black-billed Magpie Pica pica Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Carcasses 

American Crow 
Corvus 
brachyrhynchos Recurrent Carcasses 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

Common Raven Corvus corax Recurrent Spawning - freshwater 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Carcasses 

Tree Swallow 
Tachycineta 
bicolor Indirect Carcasses 

Violet-green 
Swallow 

Tachycineta 
thalassina Indirect Carcasses 

Northern Rough-
winged Swallow 

Stelgidopteryx 
serripennis Indirect Carcasses 

Bank Swallow Riparia riparia Indirect Carcasses 

Cliff Swallow 
Petrochelidon 
pyrrhonota Indirect Carcasses 

Barn Swallow Hirundo rustica Indirect Carcasses 

Winter Wren 
Troglodytes 
troglodytes Rare Carcasses 

American Dipper 
Cinclus 
mexicanus Indirect Carcasses 

    Recurrent Incubation - eggs and alevin 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Carcasses 

American Robin 
Turdus 
migratorius Rare Incubation - eggs and alevin 

Varied Thrush Ixoreus naevius Rare Incubation - eggs and alevin 
    Rare Carcasses 
Spotted Towhee Pipilo maculatus Rare Carcasses 

Song Sparrow 
Melospiza 
melodia Rare Carcasses 

Mammals 

Virginia Opossum 
Didelphis 
virginiana Recurrent Carcasses 

Masked Shrew Sorex cinereus Indirect Carcasses 
    Rare Carcasses 



Common Name Scientific Name
Relationship 

Type Salmonid Stage 
Vagrant Shrew Sorex vagrans Indirect Carcasses 
    Rare Carcasses 
Montane Shrew Sorex monticolus Indirect Carcasses 
    Rare Carcasses 
Water Shrew Sorex palustris Recurrent Carcasses 
    Indirect Carcasses 
    Recurrent Incubation - eggs and alevin 

    Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

Pacific Water 
Shrew Sorex bendirii Rare Carcasses 
    Indirect Carcasses 
Trowbridge's Shrew Sorex trowbridgii Indirect Carcasses 
    Rare Carcasses 

Douglas' Squirrel 
Tamiasciurus 
douglasii Rare Carcasses 

Northern Flying 
Squirrel 

Glaucomys 
sabrinus Rare Carcasses 

Deer Mouse 
Peromyscus 
maniculatus Rare Carcasses 

American Beaver 
Castor 
canadensis   Various Stages 

    
Strong, 
consistent  

Coyote Canis latrans Recurrent Carcasses 
Gray Wolf Canis lupus Recurrent Carcasses 
    Recurrent Spawning - freshwater 
Red Fox Vulpes vulpes Rare Carcasses 

Gray Fox 
Urocyon 
cinereoargenteus Rare Carcasses 

Black Bear Ursus americanus
Strong, 
consistent Spawning - freshwater 

    
Strong, 
consistent Carcasses 

Grizzly Bear Ursus arctos 
Strong, 
consistent Spawning - freshwater 

    
Strong, 
consistent Carcasses 

Raccoon Procyon lotor Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Carcasses 
American Marten Martes americana Rare Carcasses 



Common Name Scientific Name
Relationship 

Type Salmonid Stage 
Fisher Martes pennanti Rare Carcasses 
Long-tailed Weasel Mustela frenata Rare Carcasses 

Mink Mustela vison Recurrent 
Freshwater rearing - fry, fingerling, 
and parr 

    Recurrent Carcasses 
    Recurrent Spawning - freshwater 
Wolverine Gulo gulo Rare Carcasses 
Striped Skunk Mephitis mephitis Rare Carcasses 
Northern River 
Otter Lutra canadensis 

Strong, 
consistent Spawning - freshwater 

    
Strong, 
consistent Carcasses 

    
Strong, 
consistent 

Freshwater rearing - fry, fingerling, 
and parr 

Mountain Lion Puma concolor Rare Spawning - freshwater 
Bobcat Lynx rufus Recurrent Spawning - freshwater 
    Recurrent Carcasses 
Reptiles  
Western Pond 
Turtle 

Clemmys 
marmorata Rare Carcasses 

    Rare 
Freshwater rearing - fry, fingerling, 
and parr 

Common Garter 
Snake 

Thamnophis 
sirtalis Rare 

Freshwater rearing - fry, fingerling, 
and parr 

 



Appendix G 
Wildlife Inventory Tables 

 
WILDLIFE – Montane Coniferous Wetlands 

 
Project Identification:  
 

Project Name: 
WDFW Enforcement Program 
 

General Description: 
WDFW Enforcement Program is responsible for the protection of fish and wildlife in the State 
of Washington. 

Contacts: 
Chuck Kohls 
Morgan Grant 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
State of Washington 

Secondary Funder: 
State of Washington 

Other Funder: 
State of Washington 

 
Project Identification:  
199603501 
 

Project Name: 
SATUS CREEK WATERSHED RESTORATION 
 

General Description: 
Location: YAKIMA SUBBASIN  
 
Summary Description: Improve fish habitat in the 400,000 acre Satus Creek watershed 
(Yakama Reservation) by ameliorating major land-use impacts, rehabilitating improperly 
functioning ecosystem processes, and monitoring physical and biological response.  This 
watershed is critical to steelhead recovery.  It currently produces 35-50% of the steelhead in 
the Yakima Subbasin. 
 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/15/96 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



Project Identification:  
 

Project Name: 
Yakima River Corridors 
 

General Description: 
The goal of the Yakima River Corridor project is to protect long term critical habitats 
including: river and stream, riparian, forest, and wetland habitats. 

Contacts: 
Leray Stream 
Ken Bevis 

Project Phase: 
Complete 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFWS 

Secondary Funder: 
USFWS 

Other Funder: 
USFWS 

 
Project Identification:  
199803300 
 

Project Name: 
TOPPENISH CREEK WATERSHED RESTORATION PROJECT 
 

General Description: 
Summary Description: Improve fish habitat in the Upper half of the Toppenish Creek 
watershed (Yakama Reservation) by ameliorating the major land-use impacts, (e.g. 
channelization, irrigation, floodplain development, road construction) rehabilitating improperly 
functioning ecosystem processes (e.g. poor riparian plant recruitment), and monitoring 
physical and biological response.  This watershed is critical to steelhead recovery.  It 
currently produces 30-40% of the steelhead in the Yakima Subbasin. 
This project was formed in January 2004 by combining two ongoing projects, the Upper 
Toppenish Creek Watershed Project (199803300) and the Toppenish-Simcoe Instream Flow 
Restoration Project (199705300).  All information pertaining to previous years (e.g. budgets) 
will be inclusive of both contracts. 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/98 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
Cooperative Agreement 
#144210J606 
 

Project Name: 
North Fork Ahtanum Creek Fencing Project 
 



General Description: 
This Project is part of the overall effort to protect bull trout spawning and rearing habitat in 
the North Fork of the Ahtanum Creek.   This Project will protect riparian habitat along 2 miles 
of the waterway from potential impacts from cattle grazing under lease agreements.   As part 
of the on-going Ahtanum Coordinated Resource Management process, fencing of this critical 
reach was ageed upon. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
may 2003 

End Date: 
june 2003 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
 

Project Name: 
Mudding in Kittitas County Video Project 
 

General Description: 
Forest Service personnel and Central Washington University videographer Christ Smart 
produced a 7-minute educational video highlighting recent problems associated with 
"mudding" in Kittitas County.  This youth-oriented production features comments from 
responsible 4WD enthusiasts, law enforcement officers, concerned citizens and students.  
The video and accompanying brochure illustrated by local cartoonist Jon Herman, is used in 
classrooms as a lead-in for discussions about habitat values, stewardship, and recreational 
use of land. 
Contacts: 
Jo Richards 
Jo Richards 

Project Phase: 
Complete 

Start Date: 
04/2000 

End Date: 
08/2002 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 



WILDLIFE – Ponderosa Pine Forest & Oregon White Oak 
Woodlands 

 
Project Identification:  
 

Project Name: 
WDFW Enforcement Program 
 

General Description: 
WDFW Enforcement Program is responsible for the protection of fish and wildlife in the State 
of Washington. 

Contacts: 
Chuck Kohls 
Morgan Grant 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
State of Washington 

Secondary Funder: 
State of Washington 

Other Funder: 
State of Washington 

 
Project Identification:  
 

Project Name: 
WDFW Environmental Review 
 

General Description: 
Six WDFW staff members review environmental documents and issue Hydraulic permits for 
projects/programs which have potential to impact fish/wildlife habitats or populations in 
Kittitas, Yakima and Benton Counties.  Review efforts include: 
State Environmental Policy Act; National Environmental Policy Act; Shoreline Management 
Act; Forest Practices Act; 
Contacts: 
Brent Renfrow 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1970s 

End Date: 
none planned 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
199603501 
 

Project Name: 
SATUS CREEK WATERSHED RESTORATION 
 



General Description: 
Location: YAKIMA SUBBASIN  
 
Summary Description: Improve fish habitat in the 400,000 acre Satus Creek watershed 
(Yakama Reservation) by ameliorating major land-use impacts, rehabilitating improperly 
functioning ecosystem processes, and monitoring physical and biological response.  This 
watershed is critical to steelhead recovery.  It currently produces 35-50% of the steelhead in 
the Yakima Subbasin. 
 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/15/96 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Naches and Tieton Wildlife Surveys 
 

General Description: 
Variety of wildlife surveys (harlequin duck, white headed woodpecker, peregrine falcon, 
black swift, Bald eagle winter surveys and Bald Eagle nest site). 

Contacts: 
Joan St.Hilaire 
Joan St. Hilaire 

Project Phase: 
value 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
 

Project Name: 
Naches and Tieton Wildlife habitat improvement projects 
 

General Description: 
Installing structure and closing roads treating habitat for the benefit of wildlife 



Contacts: 
Joan St.Hilaire 
Joan St.Hilaire 

Project Phase: 
value 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
BPA Proposal # 
200301400 
 

Project Name: 
Spatial scales of homing and the efficacy of hatchery acclimation 
facilities 
 

General Description: 
The overall goal of this project is to describe the spatial and temporal homing and spawning 
patterns of wild salmon vs. hatchery-reared salmon released from acclimation facilities 

Contacts: 
Andrew Dittman 
Andrew Dittman 

Project Phase: 
In Progress 

Start Date: 
09/01 

End Date: 
12/07 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NOAA-Fisheries; 
Northwest Fisheries 
Science Center 

Secondary Funder: 
NOAA-Fisheries; 
Northwest Fisheries 
Science Center 

Other Funder: 
NOAA-Fisheries; Northwest Fisheries 
Science Center 

 
Project Identification:  
 

Project Name: 
Priority Habitats and Species/Growth Management Act 
(PHS/GMA) 
 

General Description: 
One Habitat Biologist working for WDFW maintains the PHS data base for Kittitas, Yakima, 
Benton and Franklin counties.  This data base contains information about the locations and 
numbers of the highest priority habitats and species in the state.  In addition to making the 
data available to planners, landowners and other agencies, this biologist also provides data 
interpretation and technical assistance for dealing with potential impacts/conficts.  Also 
serves as WDFW technical assistant to cities and counties that are planning under the 
Growth Management Act for fish and wildlife resources. 
Contacts: 
Mark Teske 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1996 

End Date: 
ongoing 



Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Hanson Pond Road Relocation - Wenas Wildlife Area 
 

General Description: 
Relocation of a stream-adjacent parallel road out of the riparian area. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/05/02 

End Date: 
09/12/03 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Dry Creek Road Abandonment - Wenas Wildlife Area 
 

General Description: 
Abandoned five miles of stream-adjacent road in the Dry Creek drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/10/02 

End Date: 
15/12/02 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
South Riggs Road Abandonment - L.T. Murray Wildlife Area 
 



General Description: 
Abandonment of 4775 feet of stream-adjacent parallel road in the Manastash drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/10/02 

End Date: 
15/11/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Robinson drainage Road Abandonment - L.T. Murray Wildlife 
Area 
 

General Description: 
Abandonment of 8.5 miles of stream-adjacent parallel road in the Robinson Canyon 
drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/08/03 

End Date: 
12/12/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Joe Watt Timber Thinning - L.T. Murray Wildlife Area 
 

General Description: 
Understory thinning of 520 acres to open up overstocked stands and enhance growth of 
remaining ponderosa pine/Douglas fir to eventually provide open, large diameter ponderosa 
pine habitat. 
Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
In Progress 

Start Date: 
01/08/03 

End Date: 
01/12/05 



Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
199803300 
 

Project Name: 
TOPPENISH CREEK WATERSHED RESTORATION PROJECT 
 

General Description: 
Summary Description: Improve fish habitat in the Upper half of the Toppenish Creek 
watershed (Yakama Reservation) by ameliorating the major land-use impacts, (e.g. 
channelization, irrigation, floodplain development, road construction) rehabilitating improperly 
functioning ecosystem processes (e.g. poor riparian plant recruitment), and monitoring 
physical and biological response.  This watershed is critical to steelhead recovery.  It 
currently produces 30-40% of the steelhead in the Yakima Subbasin. 
This project was formed in January 2004 by combining two ongoing projects, the Upper 
Toppenish Creek Watershed Project (199803300) and the Toppenish-Simcoe Instream Flow 
Restoration Project (199705300).  All information pertaining to previous years (e.g. budgets) 
will be inclusive of both contracts. 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/98 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Mudding in Kittitas County Video Project 
 

General Description: 
Forest Service personnel and Central Washington University videographer Christ Smart 
produced a 7-minute educational video highlighting recent problems associated with 
"mudding" in Kittitas County.  This youth-oriented production features comments from 
responsible 4WD enthusiasts, law enforcement officers, concerned citizens and students.  
The video and accompanying brochure illustrated by local cartoonist Jon Herman, is used in 
classrooms as a lead-in for discussions about habitat values, stewardship, and recreational 
use of land. 
Contacts: 
Jo Richards 
Jo Richards 

Project Phase: 
Complete 

Start Date: 
04/2000 

End Date: 
08/2002 



Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
003 
 

Project Name: 
Whiskey Jim Flat HFR 
 

General Description: 
Fire Resolution 

Contacts: 
Philip Rigdon 
Same 

Project Phase: 
In Progress 

Start Date: 
03/2004 

End Date: 
09/2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BIA Hazardous Fuels 
Reduction 

Secondary Funder: 
BIA Hazardous Fuels 
Reduction 

Other Funder: 
BIA Hazardous Fuels Reduction 

 
Project Identification:  
199405900 
 

Project Name: 
Yakima Basin Environmental Education Project 
 

General Description: 
This project provides hands-on field training for 50 tearchers per year and hands-on, 
interdicipline field trips for students througout the Yakima Basin. 

Contacts: 
Bob Tuck 

Project Phase: 
In Progress 

Start Date: 
08/91 

End Date: 
In Progress 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
Amon Basin - Water Quality Monitoring 
 

General Description: 
Conduct water quality monitoring for the projects in the Amon Basin to meeting the Ecology 
and WDFW criteria. 

Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: Secondary Funder: Other Funder: 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
Amon Basin - Public Education (1/5) 
 

General Description: 
Create a display area in nature showning the life history of salmon and the importance of 
urban ecology in the presservation of fish species (ESA & others).  This project would 
construct a trailway, display, sheltered rest area and a viewing area for fish. 
Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
Amon Basin - Fish Passage #1 (2/5) 
 

General Description: 
Below irrigation flume east of Leslie Road remove two 36-inch flumes and replace with 18’ 
arched culvert (field forming, pouring concrete and installing pre-cast arched 
culvert)…reconstructing gravel entrance from Leslie Road across the creek’s arched culvert 
approximately 70 lineal feet…removal of some material in stream bed for natural instream 
flows to balance upstream and downstream…install a maintenance gate across roadway at 
east end of project area. 
Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
Amon Basin - Golf Course (3/5) 
 

General Description: 
Remove the primary fish barrier which, is an irrigation withdrawal pond with a stop log weir 
and a second culvert upstream with two small weir/pool fish ladders...stream simulation 
includes the removal of a 150 foot long culvert between the upper two lakes on the golf 
course which, creates 200 feet of natural stream bed when removed…there will be instream 
structures placed along this part of the channel to provide large woody debris and large 
rocks…Lake 16 and Lake 18 will be dredged from a current depth of 18” to 48” with the 
dredged material kept on site raising the golf course fairways, wet depressions and island on 
Lake 16.  The estimated amount of dredged material is 6,500 cubic yards.  Parts of the 
stream inlet, outlet and shoreline around lakes 16 and 18 will be planted with native woody 
vegetation so growth will enhance existing habitat. 
Contacts: 
Nancy Aldrich 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFWS 

Secondary Funder: 
USFWS 

Other Funder: 
USFWS 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
Amon Basin - Fish Passage #2 (4/5) 
 

General Description: 
Above the golf course where Willowbrook subdivision #2 was recently platted by the City of 
Richland four culverts will be removed, sprawl removed, the stream will be re-channeled to 
stream simulation with native plants and grasses planted on disturbed areas surrounding the 
stream and project. 
Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
Amon Basin - Water Quality Improvements (5/5) 
 

General Description: 
Retrofit the existing stormwater discharge systems from the roadway into the Amon Creek 
area.  This would treat for water quality especially sedimentation and oil/water separation. 

Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: Secondary Funder: Other Funder: 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
Salmon habitat restoration 
 

Project Name: 
Salmon habitat restoration at Helen McCabe SP 
 

General Description: 
In the mid-1990's trees were planted along a tributary of the Yakima RIver to help restore 
stream shade, suppress reed canary grass, and eventually contribute woody debris to the 
channel. 
Contacts: 
Brain Carter - Mgr Ginkgo SP 
(retired) 
unknown - Yakima Nation 

Project Phase: 
Complete 

Start Date: 
1995 

End Date: 
1996? 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Yakima Nation 

Secondary 
Funder: 
Yakima Nation 

Other Funder: 
Yakima Nation 

 



WILDLIFE – Eastside (Interior) Grasslands & Shrub-Steppe 
 

Project Identification:  
 

Project Name: 
WDFW Enforcement Program 
 

General Description: 
WDFW Enforcement Program is responsible for the protection of fish and wildlife in the State 
of Washington. 

Contacts: 
Chuck Kohls 
Morgan Grant 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
State of Washington 

Secondary Funder: 
State of Washington 

Other Funder: 
State of Washington 

 
WILDLIFE – Shrub-Steppe/Interior Grasslands 

 
Project Identification:  
 

Project Name: 
WDFW Environmental Review 
 

General Description: 
Six WDFW staff members review environmental documents and issue Hydraulic permits for 
projects/programs which have potential to impact fish/wildlife habitats or populations in 
Kittitas, Yakima and Benton Counties.  Review efforts include: 
State Environmental Policy Act; National Environmental Policy Act; Shoreline Management 
Act; Forest Practices Act; 
Contacts: 
Brent Renfrow 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1970s 

End Date: 
none planned 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
? 
 

Project Name: 
Columbia River Revegetation and Monitoring Project 
 



General Description: 
Revegetation of the badly-degraded zones on Columbia Point at the confluence of the 
Yakima and Columbia Rivers.  Also includes some access controls to prevent further 
degradation.  In addition, this effort will establish a water quality monitoring project at nearby 
Amon Creek. 
Contacts: 
Scott Manley 

Project Phase: 
In Progress 

Start Date: 
2003 

End Date: 
2005 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Washington State 
Conservation 
Commission 

Secondary Funder: 
Washington State 
Conservation 
Commission 

Other Funder: 
Washington State Conservation 
Commission 

 
Project Identification:  
? 
 

Project Name: 
Amon Creek -- Habitat Restoration 
 

General Description: 
Project will eliminate some blockage on the creek and open more spawning area.  Other 
habitat improvements such as revegetation, stabilization, and woody debris are also 
involved. 
Contacts: 
Adam J. Fyall 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Unknown 

Secondary Funder: 
Unknown 

Other Funder: 
Unknown 

 
Project Identification:  
200202501 
 

Project Name: 
YTAHP, Yakima Tributary Access & Habitat Program 
 

General Description: 
The Yakima Tributary Access and Habitat Program (YTAHP) is a cooperative effort of 
conservation districts, irrigation interests and agencies to provide fish passage, diversion 
screening and riparian habitat improvements in the Yakima Basin. 
Contacts: 
Dave Myra 

Project Phase: 
In Progress 

Start Date: 
01/10/01 

End Date: 
30/09/05 



Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
under 200202501 
 

Project Name: 
EWC-Cooke Creek Siphon 
 

General Description: 
This project eliminated a 120 year old irrigation canal-creek intersection, corrected a fish 
passage barrier and screened a creek diversion in the Upper Yakima River Basin. The 
diversion is automated and metered. This project protects fish during passage and prevents 
moss-treated irrigation water from entering creeks. 
Contacts: 
Larry Browne, EWC 
Dave Myra, RC&D 

Project Phase: 
Complete 

Start Date: 
02/01/03 

End Date: 
30/03/03 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
under 200202501 
 

Project Name: 
EWC-Currier Creek Siphon 
 

General Description: 
This project will eliminate 120 year old irrigation canal-creek intersection, provide for fish 
passage, and screen a diversion on Currier Creek, a tributary to Reecer Creek, a tributary to 
the Yakima River near Ellensburg. 
Contacts: 
Larry Browne, EWC 
Dave Myra, RC&D 

Project Phase: 
Proposed 

Start Date: 
15/10/04 

End Date: 
30/03/05 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



Project Identification:  
199603501 
 

Project Name: 
SATUS CREEK WATERSHED RESTORATION 
 

General Description: 
Location: YAKIMA SUBBASIN  
 
Summary Description: Improve fish habitat in the 400,000 acre Satus Creek watershed 
(Yakama Reservation) by ameliorating major land-use impacts, rehabilitating improperly 
functioning ecosystem processes, and monitoring physical and biological response.  This 
watershed is critical to steelhead recovery.  It currently produces 35-50% of the steelhead in 
the Yakima Subbasin. 
 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/15/96 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Naches and Tieton Wildlife habitat improvement projects 
 

General Description: 
Installing structure and closing roads treating habitat for the benefit of wildlife 

Contacts: 
Joan St.Hilaire 
Joan St.Hilaire 

Project Phase: 
value 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
Sunnyside Wildlife Area (BPA, # 
unknown) 
 

Project Name: 
Russian Olive Removal 
 



General Description: 
Removal of Russian olive monoculture stands as part of restoration work to return Yakima 
River floodplain to a more diverse, native habitat. 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
In Progress 

Start Date: 
1999 

End Date: 
2015 to 2020 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NAWCA grant 

Secondary 
Funder: 
NAWCA grant 

Other Funder: 
NAWCA grant 

 
Project Identification:  
 

Project Name: 
Priority Habitats and Species/Growth Management Act 
(PHS/GMA) 
 

General Description: 
One Habitat Biologist working for WDFW maintains the PHS data base for Kittitas, Yakima, 
Benton and Franklin counties.  This data base contains information about the locations and 
numbers of the highest priority habitats and species in the state.  In addition to making the 
data available to planners, landowners and other agencies, this biologist also provides data 
interpretation and technical assistance for dealing with potential impacts/conficts.  Also 
serves as WDFW technical assistant to cities and counties that are planning under the 
Growth Management Act for fish and wildlife resources. 
Contacts: 
Mark Teske 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1996 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Shrub Steppe Restoration - Wenas Wildlife Area 
 

General Description: 
Reseeding of degraded shrub steppe habitat with native-like species 



Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
In Progress 

Start Date: 
01/03/98 

End Date: 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
OK Corral Road Abandonment - Wenas Wildlife Area 
 

General Description: 
Ripped, seeded and blocked OK Corral road to vehicular traffic 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
22/10/03 

End Date: 
05/12/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Hanson Pond Road Relocation - Wenas Wildlife Area 
 

General Description: 
Relocation of a stream-adjacent parallel road out of the riparian area. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/05/02 

End Date: 
09/12/03 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



Project Identification:  
199803300 
 

Project Name: 
TOPPENISH CREEK WATERSHED RESTORATION PROJECT 
 

General Description: 
Summary Description: Improve fish habitat in the Upper half of the Toppenish Creek 
watershed (Yakama Reservation) by ameliorating the major land-use impacts, (e.g. 
channelization, irrigation, floodplain development, road construction) rehabilitating improperly 
functioning ecosystem processes (e.g. poor riparian plant recruitment), and monitoring 
physical and biological response.  This watershed is critical to steelhead recovery.  It 
currently produces 30-40% of the steelhead in the Yakima Subbasin. 
This project was formed in January 2004 by combining two ongoing projects, the Upper 
Toppenish Creek Watershed Project (199803300) and the Toppenish-Simcoe Instream Flow 
Restoration Project (199705300).  All information pertaining to previous years (e.g. budgets) 
will be inclusive of both contracts. 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/98 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199206200 
 

Project Name: 
LOWER YAKIMA VALLEY RIPARIAN/WETLANDS 
 

General Description: 
Continue implementation of YN Wetlands/Riparian Restoration Project by protecting and 
restoring native floodplain habitats along anadromous fish-bearing waterways in the 
agricultural area of the Yakama Reservation (~2,500 acres per year). 
Contacts: 
Arlen Washines 
Tracy Hames 

Project Phase: 
In Progress 

Start Date: 
1992 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Heart K Ranch 
 



General Description: 
The Heart K Ranch acquisition was a partnership between the Washington Department of 
Fish and Wildlife and the Bureau of Reclamation.  The Washington Department of Fish and 
Wildlife purchased the upland components of the ranch while the Burea of Reclamation paid 
for the stream and riparian habitats.  The primary upland habitat that is protected is shrub-
steppe and is key winter range for elk. 
Contacts: 
Leray Stream 

Project Phase: 
Complete 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
IAC #00-1711R 
 

Project Name: 
Buchanan Ranch Restoration Project 
 

General Description: 
This Project is located at the mouth of the Wenas Creek at the Yakima River (RM 122.4R).   
The project wil provide funds for full restoration of the riparian/flood plane habitat (100 acres 
and 2 miles) of this property.   This project has been done in conjuction with the Bureau of 
Reclamation 
Contacts: 
Michael Tobin 
same 

Project Phase: 
In Progress 

Start Date: 
2001 

End Date: 
2005 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
SRFB/IAC 

Secondary Funder: 
SRFB/IAC 

Other Funder: 
SRFB/IAC 

 
Project Identification:  
MOA#1425-02-MA-10-
3380 
 

Project Name: 
Naches River Gauging Station Restoration 
 

General Description: 
This riparian restoration project was facilitated through a MOA between the Bureau of 
Reclamation and the North Yakima Conservation District.   The goal of the MOA was to re-
establish riparian function at the Bureau's Naches River Guaging Station. 



Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
spring 2002 

End Date: 
fall 2002 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
Bureau of Reclamation 

Secondary Funder: 
Bureau of 
Reclamation 

Other Funder: 
Bureau of Reclamation 

 
Project Identification:  
Cooperative Agreement 
#144210J606 
 

Project Name: 
La Salle High School Wildlife Extension Agreement 
 

General Description: 
This WEA with La Salle High School provide funds to re-establish riparian habitat along 
Ahtanum Creek.   The Project area is located approximately 1 mile upstrem from the Yakima 
River.   This reach has been severely affectede by grazing and agricultural practices.   Even 
though the area has been affected by theses practices it is still an important migrational, 
spawning and rearing area for Coho, steelhead,bull trout and resident salmonids.   The 
project re-established a dedicated buffer of 75 feet throughout the schools property (appr. 
2500 ft.). 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
april 2001 

End Date: 
december 2001 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
Cooperative Agreement # 
144210J606 
 

Project Name: 
Ahtanum Ridge Business Park Wildlife Extension 
Agreement 
 

General Description: 
The Project area has been set aside by Ahtanum Ridge Business Park LLC to creat a critical 
areas wildlife buffer.   It is located aadjacent to Goodman Road approximately 1.5 miles 
upstream from the Yakima River on Wide Hollow Creek.   This 2200 ft. reach (buffer width of 
100 ft avg each side) has been severely affected by cattle grazing and land use practices.   
the area is still an important migrational, spawning and rearing area for Coho, steelhead, 
bulltrout and resident salmonids. 



Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
january 2001 

End Date: 
2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
 

Project Name: 
Mudding in Kittitas County Video Project 
 

General Description: 
Forest Service personnel and Central Washington University videographer Christ Smart 
produced a 7-minute educational video highlighting recent problems associated with 
"mudding" in Kittitas County.  This youth-oriented production features comments from 
responsible 4WD enthusiasts, law enforcement officers, concerned citizens and students.  
The video and accompanying brochure illustrated by local cartoonist Jon Herman, is used in 
classrooms as a lead-in for discussions about habitat values, stewardship, and recreational 
use of land. 
Contacts: 
Jo Richards 
Jo Richards 

Project Phase: 
Complete 

Start Date: 
04/2000 

End Date: 
08/2002 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
003 
 

Project Name: 
Whiskey Jim Flat HFR 
 

General Description: 
Fire Resolution 

Contacts: 
Philip Rigdon 
Same 

Project Phase: 
In Progress 

Start Date: 
03/2004 

End Date: 
09/2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 



Primary Funder: 
BIA Hazardous Fuels 
Reduction 

Secondary Funder: 
BIA Hazardous Fuels 
Reduction 

Other Funder: 
BIA Hazardous Fuels Reduction 

 
Project Identification:  
004 
 

Project Name: 
Satus WUI 
 

General Description: 
Russian Olive Removal 

Contacts: 
Philip Rigdon 
same 

Project Phase: 
In Progress 

Start Date: 
10/2003 

End Date: 
09/2004 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BIA Wildlands Interface 

Secondary Funder: 
BIA Wildlands Interface 

Other Funder: 
BIA Wildlands Interface 

 
Project Identification:  
 

Project Name: 
Valley Mall  Blvd./Ahtanum Creek Compensatory Mitigation 
 

General Description: 
Compensatory mitigaiton for unavoidable wetland loss due to a road construction project.  A 
total of 2.15 acres of scrub-scrub wetlands were filled.  An off-site mitigation area bisected by 
Ahtanum Creek was choosen.  The mitigation plan resulted in wetland enhancement,,, 
wetland creation, wetland restoration, streembank stabilazation and enhancement of upland 
streemside area. 
Contacts: 
Michael A. Pawlak, PE 

Project Phase: 
Complete 

Start Date: 
July 2000 

End Date: 
September 2003 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
City of Union Gap 

Secondary Funder: 
City of Union Gap 

Other Funder: 
City of Union Gap 

 
Project Identification:  
#0401 
 

Project Name: 
Non-Regulatory Critical Areas and Natural Resources Program 
 



General Description: 

Contacts: 
Kelly Clark 

Project Phase: 
In Progress 

Start Date: 
04-01-02 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 



WILDLIFE – Eastside (Interior) Riparian Wetlands 
 

Project Identification:  
BPA # 98-034 
 

Project Name: 
Reestablish Safe Access Into Tributaries of the Yakima Subbasin 
 

General Description: 
Safe Access attempt s to reestablish fish passage by breaching/removing barriers and 
screening associated with unscreened diversions.  Additionally, if possible, riparian function 
will be enhanced by establishing fenced buffers.  Conversion to piping and pressurized 
irrigation will result in more water instream. 
Contacts: 
Henry Fraser 
Melvin Sampson 

Project Phase: 
In Progress 

Start Date: 
1999 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Amon Basin - Water Quality Monitoring 
 

General Description: 
Conduct water quality monitoring for the projects in the Amon Basin to meeting the Ecology 
and WDFW criteria. 

Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: Secondary Funder: Other Funder: 

 
Project Identification:  
 

Project Name: 
Amon Basin - Public Education (1/5) 
 

General Description: 
Create a display area in nature showning the life history of salmon and the importance of 
urban ecology in the presservation of fish species (ESA & others).  This project would 
construct a trailway, display, sheltered rest area and a viewing area for fish. 



Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 
Project Identification:  
 

Project Name: 
Amon Basin - Golf Course (3/5) 
 

General Description: 
Remove the primary fish barrier which, is an irrigation withdrawal pond with a stop log weir 
and a second culvert upstream with two small weir/pool fish ladders...stream simulation 
includes the removal of a 150 foot long culvert between the upper two lakes on the golf 
course which, creates 200 feet of natural stream bed when removed…there will be instream 
structures placed along this part of the channel to provide large woody debris and large 
rocks…Lake 16 and Lake 18 will be dredged from a current depth of 18” to 48” with the 
dredged material kept on site raising the golf course fairways, wet depressions and island on 
Lake 16.  The estimated amount of dredged material is 6,500 cubic yards.  Parts of the 
stream inlet, outlet and shoreline around lakes 16 and 18 will be planted with native woody 
vegetation so growth will enhance existing habitat. 
Contacts: 
Nancy Aldrich 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFWS 

Secondary Funder: 
USFWS 

Other Funder: 
USFWS 

 
Project Identification:  
 

Project Name: 
Amon Basin - Fish Passage #2 (4/5) 
 

General Description: 
Above the golf course where Willowbrook subdivision #2 was recently platted by the City of 
Richland four culverts will be removed, sprawl removed, the stream will be re-channeled to 
stream simulation with native plants and grasses planted on disturbed areas surrounding the 
stream and project. 
Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start Date: End Date: 



Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 
Project Identification:  
199901300 
 

Project Name: 
Ahtanum Creek Watershed Assesment 
 

General Description: 
Map irrigated lands & water delivery stems, measure water discharge & temperature. 
Determine efficiency of irrigation water conveyance &use. Gather data on stream channel 
condition, riparian function & salmonid populations in the Ahtanum Creek watershed. 
Rehabilitate degraded habitat and manage irrigation/instream flows. 
 
Contacts: 
Tom McCoy 
Brandon Rogers 

Project Phase: 
In Progress 

Start Date: 
01/10/99 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
Salmon habitat restoration 
 

Project Name: 
Salmon habitat restoration at Helen McCabe SP 
 

General Description: 
In the mid-1990's trees were planted along a tributary of the Yakima RIver to help restore 
stream shade, suppress reed canary grass, and eventually contribute woody debris to the 
channel. 
Contacts: 
Brain Carter - Mgr Ginkgo SP 
(retired) 
unknown - Yakima Nation 

Project Phase: 
Complete 

Start Date: 
1995 

End Date: 
1996? 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Yakima Nation 

Secondary 
Funder: 
Yakima Nation 

Other Funder: 
Yakima Nation 

 



Project Identification:  
 

Project Name: 
Yakima River Basin Water Enhancement Project 
 

General Description: 
Water conservation and water and land acquisition 

Contacts: 
Jim Esget 

Project Phase: 
In Progress 

Start Date: 
01/10/94 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
Reclamation 

Secondary Funder: 
Reclamation 

Other Funder: 
Reclamation 

 
Project Identification:  
 

Project Name: 
WDFW Enforcement Program 
 

General Description: 
WDFW Enforcement Program is responsible for the protection of fish and wildlife in the State 
of Washington. 

Contacts: 
Chuck Kohls 
Morgan Grant 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
State of Washington 

Secondary Funder: 
State of Washington 

Other Funder: 
State of Washington 

 
Project Identification:  
 

Project Name: 
WDFW Environmental Review 
 

General Description: 
Six WDFW staff members review environmental documents and issue Hydraulic permits for 
projects/programs which have potential to impact fish/wildlife habitats or populations in 
Kittitas, Yakima and Benton Counties.  Review efforts include: 
State Environmental Policy Act; National Environmental Policy Act; Shoreline Management 
Act; Forest Practices Act; 



Contacts: 
Brent Renfrow 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1970s 

End Date: 
none planned 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
? 
 

Project Name: 
Columbia River Revegetation and Monitoring Project 
 

General Description: 
Revegetation of the badly-degraded zones on Columbia Point at the confluence of the 
Yakima and Columbia Rivers.  Also includes some access controls to prevent further 
degradation.  In addition, this effort will establish a water quality monitoring project at nearby 
Amon Creek. 
Contacts: 
Scott Manley 

Project Phase: 
In Progress 

Start Date: 
2003 

End Date: 
2005 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Washington State 
Conservation 
Commission 

Secondary Funder: 
Washington State 
Conservation 
Commission 

Other Funder: 
Washington State Conservation 
Commission 

 
Project Identification:  
? 
 

Project Name: 
Yakima River Watershed TMDLs 
 

General Description: 
The State of Washington Department of Ecology is required by the Federal Clean Water Act 
to determine and calculate Total Maximum Daily Loads (TMDLs) for water quality 
parameters in water bodies where those parameters do not meet state standards.  Ecology 
has completed TMDLs for turbidity, pesticides, bacteria and temperature impairments in the 
Yakima River Watershed, and will continue to monitor water quality, develop and implement 
TMDLs as required by the Clean Water Act. 
Contacts: 
Ryan Anderson 

Project Phase: 
In Progress 

Start Date: 
1997 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 



Primary Funder: Secondary Funder: Other Funder: 

 
Project Identification:  
IAC #00-1703R 
 

Project Name: 
Sprayfield Riparian Enhancement Project 
 

General Description: 
Re-grade and revegetate Yakima River shoreline adjacent to Tree Top's process wastewater 
sprayfield north of Selah. 

Contacts: 
Jeff Davis 
IAC - Marc Duboiski 

Project Phase: 
Complete 

Start Date: 
30/01/01 

End Date: 
30/06/03 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
IAC 

Secondary Funder: 
IAC 

Other Funder: 
IAC 

 
Project Identification:  
? 
 

Project Name: 
Amon Creek -- Habitat Restoration 
 

General Description: 
Project will eliminate some blockage on the creek and open more spawning area.  Other 
habitat improvements such as revegetation, stabilization, and woody debris are also 
involved. 
Contacts: 
Adam J. Fyall 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Unknown 

Secondary Funder: 
Unknown 

Other Funder: 
Unknown 

 
Project Identification:  
200201800 
 

Project Name: 
Restore Tapteal Bend Riparian 
 



General Description: 
This is a two-part project... 1) Clean-up, revegetate and stabilize 3 acres of riverfrontage 
owned by the Tapteal Greenway Association.  2) purchase nearby 12-acre Fox Island for 
protection and riparian function.  Island is in excellent condition, supports avifauna, beaver, 
deer, etc. 
Contacts: 
Darrel Sunday 
Adam J. Fyall 

Project Phase: 
In Progress 

Start Date: 
05/04 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
IAC No. 00-1015D 
 

Project Name: 
West Valley Community Park-Wide Hollow Creek Restoration 
 

General Description: 
Channel reconfiguration; dike removal; plant removal; revegetation; success monitoring; 
education; site maintenance. 

Contacts: 
David C. Veley 
Richard Visser 

Project Phase: 
Complete 

Start Date: 
04/03/00 

End Date: 
10/31/03 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
IAC-SRFB 

Secondary Funder: 
IAC-SRFB 

Other Funder: 
IAC-SRFB 

 
Project Identification:  
200202501 
 

Project Name: 
YTAHP, Yakima Tributary Access & Habitat Program 
 

General Description: 
The Yakima Tributary Access and Habitat Program (YTAHP) is a cooperative effort of 
conservation districts, irrigation interests and agencies to provide fish passage, diversion 
screening and riparian habitat improvements in the Yakima Basin. 
Contacts: 
Dave Myra 

Project Phase: 
In Progress 

Start Date: 
01/10/01 

End Date: 
30/09/05 



Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
under 200202501 
 

Project Name: 
EWC-Cooke Creek Siphon 
 

General Description: 
This project eliminated a 120 year old irrigation canal-creek intersection, corrected a fish 
passage barrier and screened a creek diversion in the Upper Yakima River Basin. The 
diversion is automated and metered. This project protects fish during passage and prevents 
moss-treated irrigation water from entering creeks. 
Contacts: 
Larry Browne, EWC 
Dave Myra, RC&D 

Project Phase: 
Complete 

Start Date: 
02/01/03 

End Date: 
30/03/03 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
under 200202501 
 

Project Name: 
EWC-Currier Creek Siphon 
 

General Description: 
This project will eliminate 120 year old irrigation canal-creek intersection, provide for fish 
passage, and screen a diversion on Currier Creek, a tributary to Reecer Creek, a tributary to 
the Yakima River near Ellensburg. 
Contacts: 
Larry Browne, EWC 
Dave Myra, RC&D 

Project Phase: 
Proposed 

Start Date: 
15/10/04 

End Date: 
30/03/05 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



Project Identification:  
 

Project Name: 
Yakima River Thorpe Access 
 

General Description: 
Land purchase (seven acres) to provide access to the river and protect existing good riparian 
habitat. 

Contacts: 
Lee Stream 

Project Phase: 
Complete 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
WWRP 

Secondary Funder: 
WWRP 

Other Funder: 
WWRP 

 
Project Identification:  
199603501 
 

Project Name: 
SATUS CREEK WATERSHED RESTORATION 
 

General Description: 
Location: YAKIMA SUBBASIN  
 
Summary Description: Improve fish habitat in the 400,000 acre Satus Creek watershed 
(Yakama Reservation) by ameliorating major land-use impacts, rehabilitating improperly 
functioning ecosystem processes, and monitoring physical and biological response.  This 
watershed is critical to steelhead recovery.  It currently produces 35-50% of the steelhead in 
the Yakima Subbasin. 
 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/15/96 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Yakima River Corridors 
 



General Description: 
The goal of the Yakima River Corridor project is to protect long term critical habitats 
including: river and stream, riparian, forest, and wetland habitats. 

Contacts: 
Leray Stream 
Ken Bevis 

Project Phase: 
Complete 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFWS 

Secondary Funder: 
USFWS 

Other Funder: 
USFWS 

 
Project Identification:  
Sunnyside Wildlife Area (BPA, # 
unknown) 
 

Project Name: 
Russian Olive Removal 
 

General Description: 
Removal of Russian olive monoculture stands as part of restoration work to return Yakima 
River floodplain to a more diverse, native habitat. 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
In Progress 

Start Date: 
1999 

End Date: 
2015 to 2020 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NAWCA grant 

Secondary 
Funder: 
NAWCA grant 

Other Funder: 
NAWCA grant 

 
Project Identification:  
Sunnyside Wildlife Area (BPA # 
unknown) 
 

Project Name: 
Wetland Development & Enhancement 
 

General Description: 
Construction of dikes, water control structures, lift pumps etc. to enhance wetland habitat 
and improve water quality before it reaches the Yakima River. 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
Complete 

Start Date: End Date: 
2000 



Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NAWCA 

Secondary 
Funder: 
NAWCA 

Other Funder: 
NAWCA 

 
Project Identification:  
 

Project Name: 
Priority Habitats and Species/Growth Management Act 
(PHS/GMA) 
 

General Description: 
One Habitat Biologist working for WDFW maintains the PHS data base for Kittitas, Yakima, 
Benton and Franklin counties.  This data base contains information about the locations and 
numbers of the highest priority habitats and species in the state.  In addition to making the 
data available to planners, landowners and other agencies, this biologist also provides data 
interpretation and technical assistance for dealing with potential impacts/conficts.  Also 
serves as WDFW technical assistant to cities and counties that are planning under the 
Growth Management Act for fish and wildlife resources. 
Contacts: 
Mark Teske 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1996 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
1995-064-25 
 

Project Name: 
Policy Technical Involvement & Planning Yakima Fisheries 
Project 
 

General Description: 
The YKFP has adopted the definition of supplementation described by Regional Assessment 
of Supplementation Program (1992), which is “the use of artificial propagation in an attempt 
to maintain or increase natural production while maintaining the long-term fitness of the 
target population, and keeping the ecological and genetic impacts on nontarget populations 
within specified biological limits.” 
Contacts: 
Todd Pearsons 
Todd Pearsons 

Project Phase: 
In Progress 

Start Date: 
1/1/1988? 

End Date: 
1/1/2030 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 



Primary Funder: Secondary Funder: Other Funder: 

 
Project Identification:  
 

Project Name: 
Dry Creek Road Abandonment - Wenas Wildlife Area 
 

General Description: 
Abandoned five miles of stream-adjacent road in the Dry Creek drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/10/02 

End Date: 
15/12/02 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Robinson drainage Road Abandonment - L.T. Murray Wildlife 
Area 
 

General Description: 
Abandonment of 8.5 miles of stream-adjacent parallel road in the Robinson Canyon 
drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/08/03 

End Date: 
12/12/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
IMPACTS OF FLOW REGULATION ON BLACK COTTONWOOD 
FORESTS ALONG THE YAKIMA RIVER, WA 
 



General Description: 
We looked at the impact for flow regulation on the status and recruitement of cottonwood 
stands along the Yakima River and its tributaries. 

Contacts: 
Dr. Jeff Braatne 
Bob Jamieson 

Project Phase: 
Complete 

Start Date: 
1999 

End Date: 
2001 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
Sunnyside Wildlife Area (BPA # 
unknown) 
 

Project Name: 
Restoration of Agricultural Lands to Native Floodplain 
Vegetation 
 

General Description: 
Take some of the dryland agricultural fields out of annual production and restore to native, 
perennial grasslands 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary 
Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199803300 
 

Project Name: 
TOPPENISH CREEK WATERSHED RESTORATION PROJECT 
 



General Description: 
Summary Description: Improve fish habitat in the Upper half of the Toppenish Creek 
watershed (Yakama Reservation) by ameliorating the major land-use impacts, (e.g. 
channelization, irrigation, floodplain development, road construction) rehabilitating improperly 
functioning ecosystem processes (e.g. poor riparian plant recruitment), and monitoring 
physical and biological response.  This watershed is critical to steelhead recovery.  It 
currently produces 30-40% of the steelhead in the Yakima Subbasin. 
This project was formed in January 2004 by combining two ongoing projects, the Upper 
Toppenish Creek Watershed Project (199803300) and the Toppenish-Simcoe Instream Flow 
Restoration Project (199705300).  All information pertaining to previous years (e.g. budgets) 
will be inclusive of both contracts. 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/98 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199206200 
 

Project Name: 
LOWER YAKIMA VALLEY RIPARIAN/WETLANDS 
 

General Description: 
Continue implementation of YN Wetlands/Riparian Restoration Project by protecting and 
restoring native floodplain habitats along anadromous fish-bearing waterways in the 
agricultural area of the Yakama Reservation (~2,500 acres per year). 
Contacts: 
Arlen Washines 
Tracy Hames 

Project Phase: 
In Progress 

Start Date: 
1992 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
Cooperative Agreement 
#144210J606 
 

Project Name: 
La Salle High School Wildlife Extension Agreement 
 



General Description: 
This WEA with La Salle High School provide funds to re-establish riparian habitat along 
Ahtanum Creek.   The Project area is located approximately 1 mile upstrem from the Yakima 
River.   This reach has been severely affectede by grazing and agricultural practices.   Even 
though the area has been affected by theses practices it is still an important migrational, 
spawning and rearing area for Coho, steelhead,bull trout and resident salmonids.   The 
project re-established a dedicated buffer of 75 feet throughout the schools property (appr. 
2500 ft.). 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
april 2001 

End Date: 
december 2001 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
Cooperative Agreement # 
144210J606 
 

Project Name: 
Ahtanum Ridge Business Park Wildlife Extension 
Agreement 
 

General Description: 
The Project area has been set aside by Ahtanum Ridge Business Park LLC to creat a critical 
areas wildlife buffer.   It is located aadjacent to Goodman Road approximately 1.5 miles 
upstream from the Yakima River on Wide Hollow Creek.   This 2200 ft. reach (buffer width of 
100 ft avg each side) has been severely affected by cattle grazing and land use practices.   
the area is still an important migrational, spawning and rearing area for Coho, steelhead, 
bulltrout and resident salmonids. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
january 2001 

End Date: 
2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
 

Project Name: 
Mudding in Kittitas County Video Project 
 



General Description: 
Forest Service personnel and Central Washington University videographer Christ Smart 
produced a 7-minute educational video highlighting recent problems associated with 
"mudding" in Kittitas County.  This youth-oriented production features comments from 
responsible 4WD enthusiasts, law enforcement officers, concerned citizens and students.  
The video and accompanying brochure illustrated by local cartoonist Jon Herman, is used in 
classrooms as a lead-in for discussions about habitat values, stewardship, and recreational 
use of land. 
Contacts: 
Jo Richards 
Jo Richards 

Project Phase: 
Complete 

Start Date: 
04/2000 

End Date: 
08/2002 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
004 
 

Project Name: 
Satus WUI 
 

General Description: 
Russian Olive Removal 

Contacts: 
Philip Rigdon 
same 

Project Phase: 
In Progress 

Start Date: 
10/2003 

End Date: 
09/2004 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BIA Wildlands Interface 

Secondary Funder: 
BIA Wildlands Interface 

Other Funder: 
BIA Wildlands Interface 

 
Project Identification:  
199405900 
 

Project Name: 
Yakima Basin Environmental Education Project 
 

General Description: 
This project provides hands-on field training for 50 tearchers per year and hands-on, 
interdicipline field trips for students througout the Yakima Basin. 



Contacts: 
Bob Tuck 

Project Phase: 
In Progress 

Start Date: 
08/91 

End Date: 
In Progress 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Valley Mall  Blvd./Ahtanum Creek Compensatory Mitigation 
 

General Description: 
Compensatory mitigaiton for unavoidable wetland loss due to a road construction project.  A 
total of 2.15 acres of scrub-scrub wetlands were filled.  An off-site mitigation area bisected by 
Ahtanum Creek was choosen.  The mitigation plan resulted in wetland enhancement,,, 
wetland creation, wetland restoration, streembank stabilazation and enhancement of upland 
streemside area. 
Contacts: 
Michael A. Pawlak, PE 

Project Phase: 
Complete 

Start Date: 
July 2000 

End Date: 
September 2003 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
City of Union Gap 

Secondary Funder: 
City of Union Gap 

Other Funder: 
City of Union Gap 

 
Project Identification:  
#0401 
 

Project Name: 
Non-Regulatory Critical Areas and Natural Resources Program 
 

General Description: 

Contacts: 
Kelly Clark 

Project Phase: 
In Progress 

Start Date: 
04-01-02 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 



WILDLIFE 
Subalpine/Alpine grassland 

Mixed Conifer Forest 
Agriculture, Pastures, and Mixed Environs 

Herbaceous Wetlands 
 

Project Identification:  
BPA # 98-034 
 

Project Name: 
Reestablish Safe Access Into Tributaries of the Yakima Subbasin 
 

General Description: 
Safe Access attempt s to reestablish fish passage by breaching/removing barriers and 
screening associated with unscreened diversions.  Additionally, if possible, riparian function 
will be enhanced by establishing fenced buffers.  Conversion to piping and pressurized 
irrigation will result in more water instream. 
Contacts: 
Henry Fraser 
Melvin Sampson 

Project Phase: 
In Progress 

Start Date: 
1999 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199901300 
 

Project Name: 
Ahtanum Creek Watershed Assesment 
 

General Description: 
Map irrigated lands & water delivery stems, measure water discharge & temperature. 
Determine efficiency of irrigation water conveyance &use. Gather data on stream channel 
condition, riparian function & salmonid populations in the Ahtanum Creek watershed. 
Rehabilitate degraded habitat and manage irrigation/instream flows. 
 
Contacts: 
Tom McCoy 
Brandon Rogers 

Project Phase: 
In Progress 

Start Date: 
01/10/99 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



Project Identification:  
 

Project Name: 
WDFW Enforcement Program 
 

General Description: 
WDFW Enforcement Program is responsible for the protection of fish and wildlife in the State 
of Washington. 

Contacts: 
Chuck Kohls 
Morgan Grant 

Project Phase: 
In Progress 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
State of Washington 

Secondary Funder: 
State of Washington 

Other Funder: 
State of Washington 

 
Project Identification:  
 

Project Name: 
WDFW Environmental Review 
 

General Description: 
Six WDFW staff members review environmental documents and issue Hydraulic permits for 
projects/programs which have potential to impact fish/wildlife habitats or populations in 
Kittitas, Yakima and Benton Counties.  Review efforts include: 
State Environmental Policy Act; National Environmental Policy Act; Shoreline Management 
Act; Forest Practices Act; 
Contacts: 
Brent Renfrow 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1970s 

End Date: 
none planned 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
2002-025-01 
 

Project Name: 
Copeland Screen 
 

General Description: 
A Group made up of the North Yakima Conservation Distict, Kittitas County Conservation 
District, Kittitas County Water Purveyors, Ahtanum Irrigation District, Department of Fish and 
Wildlife and the South Central Washington RC&d 



Contacts: 
Dave Myra 
George Marshall 

Project Phase: 
Complete 

Start Date: 
01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
? 
 

Project Name: 
Ringer Rd. Fish habitat 
 

General Description: 
Bank Stabilazation on Yakima R. using boulder barbs, large logs , rootwads, local willow 
plantings, and coir logs with coconut matting 

Contacts: 
Joe Kelly 
same 

Project Phase: 
In Progress 

Start Date: 
1997 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BLM 

Secondary Funder: 
BLM 

Other Funder: 
BLM 

 
Project Identification:  
IAC #00-1703R 
 

Project Name: 
Sprayfield Riparian Enhancement Project 
 

General Description: 
Re-grade and revegetate Yakima River shoreline adjacent to Tree Top's process wastewater 
sprayfield north of Selah. 

Contacts: 
Jeff Davis 
IAC - Marc Duboiski 

Project Phase: 
Complete 

Start Date: 
30/01/01 

End Date: 
30/06/03 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
IAC 

Secondary Funder: 
IAC 

Other Funder: 
IAC 

 



Project Identification:  
200202501 
 

Project Name: 
YTAHP, Yakima Tributary Access & Habitat Program 
 

General Description: 
The Yakima Tributary Access and Habitat Program (YTAHP) is a cooperative effort of 
conservation districts, irrigation interests and agencies to provide fish passage, diversion 
screening and riparian habitat improvements in the Yakima Basin. 
Contacts: 
Dave Myra 

Project Phase: 
In Progress 

Start Date: 
01/10/01 

End Date: 
30/09/05 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
under 200202501 
 

Project Name: 
EWC-Cooke Creek Siphon 
 

General Description: 
This project eliminated a 120 year old irrigation canal-creek intersection, corrected a fish 
passage barrier and screened a creek diversion in the Upper Yakima River Basin. The 
diversion is automated and metered. This project protects fish during passage and prevents 
moss-treated irrigation water from entering creeks. 
Contacts: 
Larry Browne, EWC 
Dave Myra, RC&D 

Project Phase: 
Complete 

Start Date: 
02/01/03 

End Date: 
30/03/03 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
under 200202501 
 

Project Name: 
EWC-Currier Creek Siphon 
 

General Description: 
This project will eliminate 120 year old irrigation canal-creek intersection, provide for fish 
passage, and screen a diversion on Currier Creek, a tributary to Reecer Creek, a tributary to 
the Yakima River near Ellensburg. 



Contacts: 
Larry Browne, EWC 
Dave Myra, RC&D 

Project Phase: 
Proposed 

Start Date: 
15/10/04 

End Date: 
30/03/05 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199603501 
 

Project Name: 
SATUS CREEK WATERSHED RESTORATION 
 

General Description: 
Location: YAKIMA SUBBASIN  
 
Summary Description: Improve fish habitat in the 400,000 acre Satus Creek watershed 
(Yakama Reservation) by ameliorating major land-use impacts, rehabilitating improperly 
functioning ecosystem processes, and monitoring physical and biological response.  This 
watershed is critical to steelhead recovery.  It currently produces 35-50% of the steelhead in 
the Yakima Subbasin. 
 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/15/96 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Naches and Tieton Wildlife Surveys 
 

General Description: 
Variety of wildlife surveys (harlequin duck, white headed woodpecker, peregrine falcon, 
black swift, Bald eagle winter surveys and Bald Eagle nest site). 

Contacts: 
Joan St.Hilaire 
Joan St. Hilaire 

Project Phase: 
value 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 



Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
 

Project Name: 
Naches and Tieton Wildlife habitat improvement projects 
 

General Description: 
Installing structure and closing roads treating habitat for the benefit of wildlife 

Contacts: 
Joan St.Hilaire 
Joan St.Hilaire 

Project Phase: 
value 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
BPA Proposal # 
200301400 
 

Project Name: 
Spatial scales of homing and the efficacy of hatchery acclimation 
facilities 
 

General Description: 
The overall goal of this project is to describe the spatial and temporal homing and spawning 
patterns of wild salmon vs. hatchery-reared salmon released from acclimation facilities 

Contacts: 
Andrew Dittman 
Andrew Dittman 

Project Phase: 
In Progress 

Start Date: 
09/01 

End Date: 
12/07 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NOAA-Fisheries; 
Northwest Fisheries 
Science Center 

Secondary Funder: 
NOAA-Fisheries; 
Northwest Fisheries 
Science Center 

Other Funder: 
NOAA-Fisheries; Northwest Fisheries 
Science Center 

 
Project Identification:  
 

Project Name: 
Yakima River Corridors 
 



General Description: 
The goal of the Yakima River Corridor project is to protect long term critical habitats 
including: river and stream, riparian, forest, and wetland habitats. 

Contacts: 
Leray Stream 
Ken Bevis 

Project Phase: 
Complete 

Start Date: End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFWS 

Secondary Funder: 
USFWS 

Other Funder: 
USFWS 

 
Project Identification:  
Sunnyside Wildlife Area (BPA, # 
unknown) 
 

Project Name: 
Russian Olive Removal 
 

General Description: 
Removal of Russian olive monoculture stands as part of restoration work to return Yakima 
River floodplain to a more diverse, native habitat. 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
In Progress 

Start Date: 
1999 

End Date: 
2015 to 2020 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NAWCA grant 

Secondary 
Funder: 
NAWCA grant 

Other Funder: 
NAWCA grant 

 
Project Identification:  
Sunnyside Wildlife Area (BPA # 
unknown) 
 

Project Name: 
Wetland Development & Enhancement 
 

General Description: 
Construction of dikes, water control structures, lift pumps etc. to enhance wetland habitat 
and improve water quality before it reaches the Yakima River. 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
Complete 

Start Date: End Date: 
2000 



Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
NAWCA 

Secondary 
Funder: 
NAWCA 

Other Funder: 
NAWCA 

 
Project Identification:  
 

Project Name: 
Priority Habitats and Species/Growth Management Act 
(PHS/GMA) 
 

General Description: 
One Habitat Biologist working for WDFW maintains the PHS data base for Kittitas, Yakima, 
Benton and Franklin counties.  This data base contains information about the locations and 
numbers of the highest priority habitats and species in the state.  In addition to making the 
data available to planners, landowners and other agencies, this biologist also provides data 
interpretation and technical assistance for dealing with potential impacts/conficts.  Also 
serves as WDFW technical assistant to cities and counties that are planning under the 
Growth Management Act for fish and wildlife resources. 
Contacts: 
Mark Teske 
Ted Clausing 

Project Phase: 
In Progress 

Start Date: 
1996 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Shrub Steppe Restoration - Wenas Wildlife Area 
 

General Description: 
Reseeding of degraded shrub steppe habitat with native-like species 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
In Progress 

Start Date: 
01/03/98 

End Date: 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 



 
Project Identification:  
 

Project Name: 
OK Corral Road Abandonment - Wenas Wildlife Area 
 

General Description: 
Ripped, seeded and blocked OK Corral road to vehicular traffic 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
22/10/03 

End Date: 
05/12/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Dry Creek Road Abandonment - Wenas Wildlife Area 
 

General Description: 
Abandoned five miles of stream-adjacent road in the Dry Creek drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/10/02 

End Date: 
15/12/02 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
South Riggs Road Abandonment - L.T. Murray Wildlife Area 
 

General Description: 
Abandonment of 4775 feet of stream-adjacent parallel road in the Manastash drainage. 



Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/10/02 

End Date: 
15/11/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
 

Project Name: 
Robinson drainage Road Abandonment - L.T. Murray Wildlife 
Area 
 

General Description: 
Abandonment of 8.5 miles of stream-adjacent parallel road in the Robinson Canyon 
drainage. 

Contacts: 
Cindi Confer 
Leray Stream 

Project Phase: 
Complete 

Start Date: 
01/08/03 

End Date: 
12/12/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary Funder: 
WDFW 

Other Funder: 
WDFW 

 
Project Identification:  
Sunnyside Wildlife Area (BPA # 
unknown) 
 

Project Name: 
Restoration of Agricultural Lands to Native Floodplain 
Vegetation 
 

General Description: 
Take some of the dryland agricultural fields out of annual production and restore to native, 
perennial grasslands 

Contacts: 
Rocky Ross 
Leray Stream 

Project Phase: 
Proposed 

Start Date: End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 



Primary Funder: 
BPA 

Secondary 
Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199803300 
 

Project Name: 
TOPPENISH CREEK WATERSHED RESTORATION PROJECT 
 

General Description: 
Summary Description: Improve fish habitat in the Upper half of the Toppenish Creek 
watershed (Yakama Reservation) by ameliorating the major land-use impacts, (e.g. 
channelization, irrigation, floodplain development, road construction) rehabilitating improperly 
functioning ecosystem processes (e.g. poor riparian plant recruitment), and monitoring 
physical and biological response.  This watershed is critical to steelhead recovery.  It 
currently produces 30-40% of the steelhead in the Yakima Subbasin. 
This project was formed in January 2004 by combining two ongoing projects, the Upper 
Toppenish Creek Watershed Project (199803300) and the Toppenish-Simcoe Instream Flow 
Restoration Project (199705300).  All information pertaining to previous years (e.g. budgets) 
will be inclusive of both contracts. 
Contacts: 
Tom McCoy 
Shannon Adams 

Project Phase: 
In Progress 

Start Date: 
7/98 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
199206200 
 

Project Name: 
LOWER YAKIMA VALLEY RIPARIAN/WETLANDS 
 

General Description: 
Continue implementation of YN Wetlands/Riparian Restoration Project by protecting and 
restoring native floodplain habitats along anadromous fish-bearing waterways in the 
agricultural area of the Yakama Reservation (~2,500 acres per year). 
Contacts: 
Arlen Washines 
Tracy Hames 

Project Phase: 
In Progress 

Start Date: 
1992 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 



Project Identification:  
 

Project Name: 
Pesticide Monitoring/Crop Mapping-WSDA 
 

General Description: 
Two current program activities related to WSDA's Endangered Species Program: (1) 
measuring pesticide levels in surface water, we have sites in the Lower Yakima watershed, 
and (2) developing a GIS layer describing agricultural land uses. 
Contacts: 
Bridget Moran 

Project Phase: 
In Progress 

Start Date: 
03/01/2003 

End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
State of WA 

Secondary Funder: 
State of WA 

Other Funder: 
State of WA 

 
Project Identification:  
BPA Project #2002003100 
 

Project Name: 
Growth rate modulation in spring chinook salmon 
supplementation. 
 

General Description: 
This study addresss the issue of precocious male reproductive maturation in spring chinook 
salmon produced by the Yakima Supplementation and Research Facility and other salmonid 
hatchery programs.  The specific aims of the project are to quantify precocious maturation 
rates of wild and hatchery spring chinook and develop hatchery rearing protocols to control 
unnaturally high levels in hatchery stocks. 
Contacts: 
Donald Larsen 
Donald Larsen 

Project Phase: 
In Progress 

Start Date: 
06/02 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
BPA # 199202200 
 

Project Name: 
Physiological assessment of wild and hatchery juvenile 
salmonids. 
 



General Description: 
The overall goal of this research is to reduce negative impacts of hatchery salmon on wild 
salmon and evaluate supplementation by 1) improving the smolt quality and smolt-to-adult 
recovery (SAR) of fish reared in hatcheries, and 2) producing a more wild-type hatchery 
smolt in supplementation programs. 
Contacts: 
Walt Dickhoff 
Donald Larsen 

Project Phase: 
Complete 

Start Date: 
06/98 

End Date: 
05/01 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary Funder: 
BPA 

Other Funder: 
BPA 

 
Project Identification:  
 

Project Name: 
Moxee Watershed Project 
 

General Description: 
The "Moxee Watershed Project" was started in 1994 and was completed in 2003.   This 
Project addressed the non-point source pollution problem of the Moxee Drain and it's 
impacts upon the Yakima River.   This Project used a multi-entity approach to solve the 
Drains' impacts and provide adequated protection of the resource base.   Project emphasis 
was directed at protecting the 7500 acres of furrow irrigated hop ground that causes 
approximately 95% of the non-point source pollution problem associated with the Moxee 
Drain.   This Project provided private landowners with technical assistance, and incentive 
programs to convert from furrow irrigation to drip irrigation systems.   Project highlights 
include reducing sediment loads from 43.0 tons per day during the irrigation season to 4.1 
tons; conversion of nearly 100% of the furrow irrigated land to drip systems; 100% 
landowner participation; and this project utilized $2,570,840 in public cost-share assistance 
which in turn leveraged $6,369,560 from local landowners for irrigation conversions. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
1994 

End Date: 
2003 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
DOE/EPA sec 319 

Secondary Funder: 
DOE/EPA sec 319 

Other Funder: 
DOE/EPA sec 319 

 
Project Identification:  
IAC #00-1711R 
 

Project Name: 
Buchanan Ranch Restoration Project 
 



General Description: 
This Project is located at the mouth of the Wenas Creek at the Yakima River (RM 122.4R).   
The project wil provide funds for full restoration of the riparian/flood plane habitat (100 acres 
and 2 miles) of this property.   This project has been done in conjuction with the Bureau of 
Reclamation 
Contacts: 
Michael Tobin 
same 

Project Phase: 
In Progress 

Start Date: 
2001 

End Date: 
2005 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
SRFB/IAC 

Secondary Funder: 
SRFB/IAC 

Other Funder: 
SRFB/IAC 

 
Project Identification:  
MOA#1425-02-MA-10-
3380 
 

Project Name: 
Naches River Gauging Station Restoration 
 

General Description: 
This riparian restoration project was facilitated through a MOA between the Bureau of 
Reclamation and the North Yakima Conservation District.   The goal of the MOA was to re-
establish riparian function at the Bureau's Naches River Guaging Station. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
spring 2002 

End Date: 
fall 2002 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
Bureau of Reclamation 

Secondary Funder: 
Bureau of 
Reclamation 

Other Funder: 
Bureau of Reclamation 

 
Project Identification:  
Cooperative Agreement 
#144210J606 
 

Project Name: 
La Salle High School Wildlife Extension Agreement 
 



General Description: 
This WEA with La Salle High School provide funds to re-establish riparian habitat along 
Ahtanum Creek.   The Project area is located approximately 1 mile upstrem from the Yakima 
River.   This reach has been severely affectede by grazing and agricultural practices.   Even 
though the area has been affected by theses practices it is still an important migrational, 
spawning and rearing area for Coho, steelhead,bull trout and resident salmonids.   The 
project re-established a dedicated buffer of 75 feet throughout the schools property (appr. 
2500 ft.). 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
april 2001 

End Date: 
december 2001 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
Cooperative Agreement # 
144210J606 
 

Project Name: 
Ahtanum Ridge Business Park Wildlife Extension 
Agreement 
 

General Description: 
The Project area has been set aside by Ahtanum Ridge Business Park LLC to creat a critical 
areas wildlife buffer.   It is located aadjacent to Goodman Road approximately 1.5 miles 
upstream from the Yakima River on Wide Hollow Creek.   This 2200 ft. reach (buffer width of 
100 ft avg each side) has been severely affected by cattle grazing and land use practices.   
the area is still an important migrational, spawning and rearing area for Coho, steelhead, 
bulltrout and resident salmonids. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
january 2001 

End Date: 
2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
Cooperative Agreement 
#144210J606 
 

Project Name: 
North Fork Ahtanum Creek Fencing Project 
 



General Description: 
This Project is part of the overall effort to protect bull trout spawning and rearing habitat in 
the North Fork of the Ahtanum Creek.   This Project will protect riparian habitat along 2 miles 
of the waterway from potential impacts from cattle grazing under lease agreements.   As part 
of the on-going Ahtanum Coordinated Resource Management process, fencing of this critical 
reach was ageed upon. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
may 2003 

End Date: 
june 2003 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
Wildlife Extension Agreement 
#144210J606 
 

Project Name: 
Monson Project #1 
 

General Description: 
This Project is part of an overall effort to re-establish the "Taylor Ditch" as a side channel of 
the Yakima River in the east-selah floodplain area.   This Project will restore riparian habitat 
along 2500 ft. of the waterway.   Project activities are supported as a result of findings within 
the "Taylor Ditch Habitat Assessment Project: phase one report".   This assessment 
identified lack of riparian area and water quality to be the limiting factors in the use of the 
Taylor Ditch as a side channel habitat.   The assessment also identifies the ditch as being 
used by spring chinnok, coho, and rainbow trout.   The Yakima Mainstem in this area also 
supports steelhead and has the potential for bull trout rearing and migration. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
Complete 

Start Date: 
may 2003 

End Date: 
december 2003 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 
USFW 

Other Funder: 
USFW 

 
Project Identification:  
 

Project Name: 
Monson Project phase 2 
 



General Description: 
This project shares the same general description as "monson Project phase 1".   Project 
activities include restoration of eastside of "Taylor Ditch" 2500 ft. and re-establishment of 
approximately 3 acres of associated wetlands.   This project is part of an overall effort to re-
establish the "Taylor Ditch" as a side channel habitat to the Yakima River in the East-Selah 
area. 
Contacts: 
Michael Tobin 
same 

Project Phase: 
In Progress 

Start Date: 
fall 2003 

End Date: 
Fall 2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 

 
Project Identification:  
 

Project Name: 
Mudding in Kittitas County Video Project 
 

General Description: 
Forest Service personnel and Central Washington University videographer Christ Smart 
produced a 7-minute educational video highlighting recent problems associated with 
"mudding" in Kittitas County.  This youth-oriented production features comments from 
responsible 4WD enthusiasts, law enforcement officers, concerned citizens and students.  
The video and accompanying brochure illustrated by local cartoonist Jon Herman, is used in 
classrooms as a lead-in for discussions about habitat values, stewardship, and recreational 
use of land. 
Contacts: 
Jo Richards 
Jo Richards 

Project Phase: 
Complete 

Start Date: 
04/2000 

End Date: 
08/2002 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: 
USDA Forest Service 

Secondary Funder: 
USDA Forest Service 

Other Funder: 
USDA Forest Service 

 
Project Identification:  
004 
 

Project Name: 
Satus WUI 
 

General Description: 
Russian Olive Removal 



Contacts: 
Philip Rigdon 
same 

Project Phase: 
In Progress 

Start Date: 
10/2003 

End Date: 
09/2004 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BIA Wildlands Interface 

Secondary Funder: 
BIA Wildlands Interface 

Other Funder: 
BIA Wildlands Interface 

 
Project Identification:  
 

Project Name: 
Valley Mall  Blvd./Ahtanum Creek Compensatory Mitigation 
 

General Description: 
Compensatory mitigaiton for unavoidable wetland loss due to a road construction project.  A 
total of 2.15 acres of scrub-scrub wetlands were filled.  An off-site mitigation area bisected by 
Ahtanum Creek was choosen.  The mitigation plan resulted in wetland enhancement,,, 
wetland creation, wetland restoration, streembank stabilazation and enhancement of upland 
streemside area. 
Contacts: 
Michael A. Pawlak, PE 

Project Phase: 
Complete 

Start Date: 
July 2000 

End Date: 
September 2003 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
City of Union Gap 

Secondary Funder: 
City of Union Gap 

Other Funder: 
City of Union Gap 

 
Project Identification:  
#0401 
 

Project Name: 
Non-Regulatory Critical Areas and Natural Resources Program 
 

General Description: 

Contacts: 
Kelly Clark 

Project Phase: 
In Progress 

Start Date: 
04-01-02 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary Funder: Other Funder: 



 



 

Appendix H 
Fish Passage 

 

Project 
Identification:  

 

Project Name: 
Priority Habitats and Species/Growth Management Act (PHS/GMA) 

 

General Description: 
One Habitat Biologist working for WDFW maintains the PHS data base for Kittitas, Yakima, Benton 
and Franklin counties.  This data base contains information about the locations and numbers of the 
highest priority habitats and species in the state.  In addition to making the data available to planners, 
landowners and other agencies, this biologist also provides data interpretation and technical assistance 
for dealing with potential impacts/conficts.  Also serves as WDFW technical assistant to cities and 
counties that are planning under the Growth Management Act for fish and wildlife resources. 

Contacts: 
Mark Teske 

Ted Clausing 

Project Phase: 
In Progress 

Start 
Date: 

1996 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
WDFW 

Secondary 
Funder: 

WDFW 

Other Funder: 
WDFW 

 

Project 
Identification:  

 

Project Name: 
Watershed Stewardship Biologist 
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General Description: 
One habitat biologist working for WDFW engages in Watershed Planning, Lead Entity, Subbasin 
Planning, Salmon Recovery Planning, Regional Fisheries Enhancement Group, Salmon Recovery 
Funding Board and other planning efforts in the Yakima Basin 

Contacts: 
Richard Visser 

Ted Clausing 

Project Phase: 
In Progress 

Start 
Date: 

1999 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: Secondary 
Funder: 

Other Funder: 

 

Project 
Identification:  

199603501 

 

Project Name: 
SATUS CREEK WATERSHED RESTORATION 

 

General Description: 
Location: YAKIMA SUBBASIN  

 

Summary Description: Improve fish habitat in the 400,000 acre Satus Creek watershed (Yakama 
Reservation) by ameliorating major land-use impacts, rehabilitating improperly functioning ecosystem 
processes, and monitoring physical and biological response.  This watershed is critical to steelhead 
recovery.  It currently produces 35-50% of the steelhead in the Yakima Subbasin. 

 

Contacts: 
Tom McCoy 

Shannon Adams 

Project Phase: 
In Progress 

Start 
Date: 

7/15/96 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 
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Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

199803300 

 

Project Name: 
TOPPENISH CREEK WATERSHED RESTORATION PROJECT 

 

General Description: 
Summary Description: Improve fish habitat in the Upper half of the Toppenish Creek watershed 
(Yakama Reservation) by ameliorating the major land-use impacts, (e.g. channelization, irrigation, 
floodplain development, road construction) rehabilitating improperly functioning ecosystem processes 
(e.g. poor riparian plant recruitment), and monitoring physical and biological response.  This 
watershed is critical to steelhead recovery.  It currently produces 30-40% of the steelhead in the 
Yakima Subbasin. 

This project was formed in January 2004 by combining two ongoing projects, the Upper Toppenish 
Creek Watershed Project (199803300) and the Toppenish-Simcoe Instream Flow Restoration Project 
(199705300).  All information pertaining to previous years (e.g. budgets) will be inclusive of both 
contracts. 

Contacts: 
Tom McCoy 

Shannon Adams 

Project Phase: 
In Progress 

Start 
Date: 

7/98 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

 

Project Name: 
WDFW Enforcement Program 
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General Description: 
WDFW Enforcement Program is responsible for the protection of fish and wildlife in the State of 
Washington. 

Contacts: 
Chuck Kohls 

Morgan Grant 

Project Phase: 
In Progress 

Start 
Date: 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
State of Washington 

Secondary 
Funder: 

State of Washington 

Other Funder: 
State of Washington 

 

Project 
Identification:  

? 

 

Project Name: 
Manastash Restoration Project 

 

General Description: 
Cooperative project to address fish screening and passage issues on the lower 5 miles of Manastash 
Creek, a tributary to the Yakima River. 

Contacts: 
Carol Ready 

Anna Lael 

Project Phase: 
In Progress 

Start 
Date: 

07/01/03 

End Date: 
12/31/06 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Washington State 
Legislature 

Secondary 
Funder: 

Washington State 
Legislature 

Other Funder: 
Washington State Legislature 
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Project 
Identification:  

IAC 02-1656R 

 

Project Name: 
Dry/Cabin Creek Fish Passage & Screening 

 

General Description: 
This project involves correcting a fish passage barrier and two unscreened irrigation diversions on Dry 
and Cabin Creeks . 

Contacts: 
Anna Lael 

Project Phase: 
In Progress 

Start 
Date: 

05/30/02 

End Date: 
12/31/06 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Salmon Recovery Funding 
Board 

Secondary 
Funder: 

Salmon Recovery Funding 
Board 

Other Funder: 
Salmon Recovery Funding Board 

 

Project 
Identification:  

IAC 02-1494R 

 

Project Name: 
Coleman Creek Fish Access 

 

General Description: 
This project addresses a fish passage barrier and uncontrolled intersection of a canal and a creek. 
Major tasks include the removal of a perched culvert (replaced by a bridge) and installation of control 
structures for the canal. 

Contacts: 
Anna Lael 

Anna Lael 

Project Phase: 
In Progress 

Start 
Date: 

5/30/03 

End Date: 
12/31/06 
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Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Salmon Recovery Funding 
Board 

Secondary 
Funder: 

Salmon Recovery Funding 
Board 

Other Funder: 
Salmon Recovery Funding Board 

 

Project 
Identification:  

198506200 

 

Project Name: 
Yakima Screen Evaluation Project 

 

General Description: 
Evaluates fish screen facilities to determine whether they meet NOAA Fisheries fish protection 
criteria. 

Contacts: 
Geoffrey McMichael 

Project Phase: 
In Progress 

Start 
Date: 

1985 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

2002-025-00 

 

Project Name: 
Bolin Screen 
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General Description: 
Replaces non compliant fish screen with NOAA-Fisheries compliant screen 

Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

2002-025-00 

 

Project Name: 
Div 13 Screen 

 

General Description: 
Replace a unscreened diversion with a pump end screen 

Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 
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Project 
Identification:  

BPA # 98-034 

 

Project Name: 
Reestablish Safe Access Into Tributaries of the Yakima Subbasin 

 

General Description: 
Safe Access attempt s to reestablish fish passage by breaching/removing barriers and screening 
associated with unscreened diversions.  Additionally, if possible, riparian function will be enhanced 
by establishing fenced buffers.  Conversion to piping and pressurized irrigation will result in more 
water instream. 

Contacts: 
Henry Fraser 

Melvin Sampson 

Project Phase: 
In Progress 

Start 
Date: 

1999 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

2002-025-01 

 

Project Name: 
Copeland Screen 

 

General Description: 
A Group made up of the North Yakima Conservation Distict, Kittitas County Conservation District, 
Kittitas County Water Purveyors, Ahtanum Irrigation District, Department of Fish and Wildlife and 
the South Central Washington RC&d 

Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 
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Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

200202501 

 

Project Name: 
YTAHP, Yakima Tributary Access & Habitat Program 

 

General Description: 
The Yakima Tributary Access and Habitat Program (YTAHP) is a cooperative effort of conservation 
districts, irrigation interests and agencies to provide fish passage, diversion screening and riparian 
habitat improvements in the Yakima Basin. 

Contacts: 
Dave Myra 

Project Phase: 
In Progress 

Start 
Date: 

01/10/01 

End Date: 
30/09/05 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

 

Project Name: 
Amon Basin - Fish Passage #2 (4/5) 
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General Description: 
Above the golf course where Willowbrook subdivision #2 was recently platted by the City of 
Richland four culverts will be removed, sprawl removed, the stream will be re-channeled to stream 
simulation with native plants and grasses planted on disturbed areas surrounding the stream and 
project. 

Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start 
Date: 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary 
Funder: 

Other Funder: 

 

Project 
Identification:  

 

Project Name: 
Amon Basin - Golf Course (3/5) 

 

General Description: 
Remove the primary fish barrier which, is an irrigation withdrawal pond with a stop log weir and a 
second culvert upstream with two small weir/pool fish ladders...stream simulation includes the 
removal of a 150 foot long culvert between the upper two lakes on the golf course which, creates 200 
feet of natural stream bed when removed…there will be instream structures placed along this part of 
the channel to provide large woody debris and large rocks…Lake 16 and Lake 18 will be dredged 
from a current depth of 18” to 48” with the dredged material kept on site raising the golf course 
fairways, wet depressions and island on Lake 16.  The estimated amount of dredged material is 6,500 
cubic yards.  Parts of the stream inlet, outlet and shoreline around lakes 16 and 18 will be planted with 
native woody vegetation so growth will enhance existing habitat. 

Contacts: 
Nancy Aldrich 

Project Phase: 
In Progress 

Start 
Date: 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
USFWS 

Secondary 
Funder: 

USFWS 

Other Funder: 
USFWS 
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Project 
Identification:  

 

Project Name: 
Amon Basin - Fish Passage #1 (2/5) 

 

General Description: 
Below irrigation flume east of Leslie Road remove two 36-inch flumes and replace with 18’ arched 
culvert (field forming, pouring concrete and installing pre-cast arched culvert)…reconstructing gravel 
entrance from Leslie Road across the creek’s arched culvert approximately 70 lineal feet…removal of 
some material in stream bed for natural instream flows to balance upstream and downstream…install a 
maintenance gate across roadway at east end of project area. 

Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start 
Date: 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary 
Funder: 

Other Funder: 

 

Project 
Identification:  

2002-025-00 

 

Project Name: 
Morton Screen 

 

General Description: 
See Copland Screen 

Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 
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Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

X-1-D-2 

 

Project Name: 
Ahtanum Creek Barrier Inventory 

 

General Description: 
WDFW conducted a watershed based inventory of all fish passage and unscreened or inadequately 
screened water diversions in the Ahtanum Creek subbasin. 

Contacts: 
Eric Egbers 

Project Phase: 
Complete 

Start 
Date: 

11/02 

End Date: 
09/03 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
US Fish & Wildlife Service 

Secondary 
Funder: 

US Fish & Wildlife 
Service 

Other Funder: 
US Fish & Wildlife Service 

 

Project Identification:  
BPA 00010121, 00012186 
SRFB 01-1269R 

 

Project Name: 
Naches River Water Treatment Plant Screen 

 

General Description: 
Install NOAA approved fish screen at the Naches River Water Treatment Plant intake 
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Contacts: 
David Brown 

David Brown 

Project Phase: 
Complete 

Start 
Date: 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

 

Project Name: 
Robinson drainage Road Abandonment - L.T. Murray Wildlife Area 

 

General Description: 
Abandonment of 8.5 miles of stream-adjacent parallel road in the Robinson Canyon drainage. 

Contacts: 
Cindi Confer 

Leray Stream 

Project Phase: 
Complete 

Start 
Date: 

01/08/03 

End Date: 
12/12/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
WDFW 

Secondary 
Funder: 

WDFW 

Other Funder: 
WDFW 
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Project 
Identification:  

2002-025-00 

 

Project Name: 
Fruitvale Canal Survey 

 

General Description: 
Prepare survey of the CowicheCreek/Fruitvale irrigation Canal civersion to plan for the removal of the 
barrier to fish passage 

Contacts: 
Dave Myra 

Bill Gillespie 

Project Phase: 
In Progress 

Start 
Date: 

01/06/02 

End Date: 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

2002-025-00 

 

Project Name: 
Hansen Screen 

 

General Description: 
Install NOAA-Fisheries compliant pump screen 

Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

 Chapter 3-14



Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

2002-025-00 

 

Project Name: 
Glenn Screen 

 

General Description: 
Install NOAA-Fisheries compliant pump screen 

Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

2002-025-00 

 

Project Name: 
Clark Screen 

 

General Description: 
Install NOAA-Fisheries compliant pump end screen 
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Contacts: 
Dave Myra 

George Marshall 

Project Phase: 
Complete 

Start 
Date: 

01/09/02 

End Date: 
31/09/02 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

26005 AP 

 

Project Name: 
YTAHP - Early Actions 

 

General Description: 
Yakima Tributary Access and Habitat Program under BPA Action Plan funding implemented early 
action projects to provide fish passage, screen surface water diversions and provide opportunities to 
improve riparian habitat. 

Contacts: 
Dave Myra 

Project Phase: 
Complete 

Start 
Date: 

01/04/01 

End Date: 
30/09/01 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 
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Project 
Identification:  

200202200 

 

Project Name: 
Big Creek Fish Passage and Screens 

 

General Description: 
Remove fish barrier (dam), construct fish passage weirs, install fish screens on the Lund and Darling 
irrigation diversions. 

Contacts: 
Eric Egbers 

Project Phase: 
In Progress 

Start 
Date: 

10/02 

End Date: 
09/04 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 

Primary Funder: 
Bonneville Power 
Administration 

Secondary 
Funder: 

Bonneville Power 
Administration 

Other Funder: 
Bonneville Power Administration 

 

Project 
Identification:  

 

Project Name: 
Phase II Fish Screen Construction 

 

General Description: 
Construction of fish screens at various sites in the Yakima Basin. 

Contacts: 
Dennis Hudson 

Walter Larrick 

Project Phase: 
In Progress 

Start 
Date: 

05/93 

End Date: 
In Progress 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 
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Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

IAC #00-1711R 

 

Project Name: 
Buchanan Ranch Restoration Project 

 

General Description: 
This Project is located at the mouth of the Wenas Creek at the Yakima River (RM 122.4R).   The 
project wil provide funds for full restoration of the riparian/flood plane habitat (100 acres and 2 miles) 
of this property.   This project has been done in conjuction with the Bureau of Reclamation 

Contacts: 
Michael Tobin 

same 

Project Phase: 
In Progress 

Start 
Date: 

2001 

End Date: 
2005 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
SRFB/IAC 

Secondary 
Funder: 

SRFB/IAC 

Other Funder: 
SRFB/IAC 

 

Project 
Identification:  

BPA Project No. 2002-
021-00 

 

Project Name: 
Reduce Temperatures in the Teanaway 

 

General Description: 
Monitoring of current water quality/quantity conditions, riparian and floodplain tree planting, 
changing points of diversion and upgrading on-farm irrigation systems. 
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Contacts: 
Anna Lael 

Pat Irle, DOE 

Project Phase: 
In Progress 

Start 
Date: 

05/01/02 

End Date: 
03/31/04 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Bonneville Power 
Administration via DOE 

Secondary 
Funder: 

Bonneville Power 
Administration via DOE 

Other Funder: 
Bonneville Power Administration via DOE

 

Project 
Identification:  

P08L0199033 

 

Project Name: 
Simcoe Creek Fish Screen 

 

General Description: 
Fabricate and install a portable modular fish screen on Simcoe Narrows Ditch. 

Contacts: 
Pat Schille 

Project Phase: 
Complete 

Start 
Date: 

6/99 

End Date: 
2/00 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
Bureau of Indian Affairs 

Secondary 
Funder: 

Bureau of Indian Affairs 

Other Funder: 
Bureau of Indian Affairs 
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Project 
Identification:  

199105700 

 

Project Name: 
Chapman Nelson Fish Screen 

 

General Description: 
Fabricate and install a replacement modular fish screen on the Chapman Nelson irrigation diversion. 

Contacts: 
Eric Egbers 

Project Phase: 
Complete 

Start 
Date: 

01/01 

End Date: 
12/01 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
Bonneville Power 
Administration 

Secondary 
Funder: 

Bonneville Power 
Administration 

Other Funder: 
Bonneville Power Administration 

 

Project 
Identification:  

IAC 00-1003 

 

Project Name: 
Re-Establish Access to Lower Wilson Creek 

 

General Description: 
Correct 2 barriers to fish passage, install a fish screen, reduce irrigation water withdrawals by 
upgrading the irrigation system, fencing & planting along Wilson Creek 

Contacts: 
Anna Lael 

Anna Lael 

Project Phase: 
In Progress 

Start 
Date: 

8/31/03 

End Date: 
06/30/04 
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Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Washington Conservation 
Commission 

Secondary 
Funder: 

Washington Conservation 
Commission 

Other Funder: 
Washington Conservation Commission 

 

Project 
Identification:  

199105700 

 

Project Name: 
Lewis Fish Screen 

 

General Description: 
Fabricate and install a replacement modular fish screen on the Lewis irrigation diversion. 

Contacts: 
Eric Egbers 

Project Phase: 
Complete 

Start 
Date: 

07/01 

End Date: 
12/01 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
Bonneville Power 
Administration 

Secondary 
Funder: 

Bonneville Power 
Administration 

Other Funder: 
Bonneville Power Administration 

 

Project 
Identification:  

 

Project Name: 
Mercer Creek Fish Screen 
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General Description: 
Fabricate and install a small portable rotary wiper fish screen on the Mercer Creek irrigation 
diversion. 

Contacts: 
Pat Schille 

Project Phase: 
Complete 

Start 
Date: 

01/00 

End Date: 
02/00 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
Kittitas County Public 
Works 

Secondary 
Funder: 

Kittitas County Public 
Works 

Other Funder: 
Kittitas County Public Works 

 

AQUATIC 
High Temperature 

 

Project 
Identification:  

 

Project Name: 
South Riggs Road Abandonment - L.T. Murray Wildlife Area 

 

General Description: 
Abandonment of 4775 feet of stream-adjacent parallel road in the Manastash drainage. 

Contacts: 
Cindi Confer 

Leray Stream 

Project Phase: 
Complete 

Start 
Date: 

01/10/02 

End Date: 
15/11/03 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 
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Primary Funder: 
WDFW 

Secondary 
Funder: 

WDFW 

Other Funder: 
WDFW 

 

Project 
Identification:  

199901300 

 

Project Name: 
Ahtanum Creek Watershed Assesment 

 

General Description: 
Map irrigated lands & water delivery stems, measure water discharge & temperature. Determine 
efficiency of irrigation water conveyance &use. Gather data on stream channel condition, riparian 
function & salmonid populations in the Ahtanum Creek watershed. Rehabilitate degraded habitat and 
manage irrigation/instream flows. 

 

Contacts: 
Tom McCoy 

Brandon Rogers 

Project Phase: 
In Progress 

Start 
Date: 

01/10/99 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project Identification:  
Wildlife Extension Agreement 
#144210J606 

 

Project Name: 
Monson Project #1 
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General Description: 
This Project is part of an overall effort to re-establish the "Taylor Ditch" as a side channel of the 
Yakima River in the east-selah floodplain area.   This Project will restore riparian habitat along 2500 
ft. of the waterway.   Project activities are supported as a result of findings within the "Taylor Ditch 
Habitat Assessment Project: phase one report".   This assessment identified lack of riparian area and 
water quality to be the limiting factors in the use of the Taylor Ditch as a side channel habitat.   The 
assessment also identifies the ditch as being used by spring chinnok, coho, and rainbow trout.   The 
Yakima Mainstem in this area also supports steelhead and has the potential for bull trout rearing and 
migration. 

Contacts: 
Michael Tobin 

same 

Project Phase: 
Complete 

Start 
Date: 

may 2003 

End Date: 
december 2003 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 

USFW 

Other Funder: 
USFW 

 

Project 
Identification:  

199704700 

 

Project Name: 
YAKIMA RIVER BASIN SIDE CHANNEL SURVEY AND REHAB 

 

General Description: 
Reconnect tributaries and side channels, create new side channels, construct instream deflectors along 
straightened reaches, and overbuild portions of levees such that riparian trees will be permitted to 
thrive. Focus on the Wapato Reach of the Yakima R.  

 

Contacts: 
Scott Nicolai 

Project Phase: 
In Progress 

Start 
Date: 

01/11/97 

End Date: 
01/30/03 
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Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project Identification:  
Sunnyside Wildlife Area (BPA 
# unknown) 

 

Project Name: 
Wetland Development & Enhancement 

 

General Description: 
Construction of dikes, water control structures, lift pumps etc. to enhance wetland habitat and improve 
water quality before it reaches the Yakima River. 

Contacts: 
Rocky Ross 

Leray Stream 

Project Phase: 
Complete 

Start 
Date: 

End Date: 
2000 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
NAWCA 

Secondary 
Funder: 

NAWCA 

Other Funder: 
NAWCA 

 

Project 
Identification:  

? 

 

Project Name: 
Columbia River Revegetation and Monitoring Project 
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General Description: 
Revegetation of the badly-degraded zones on Columbia Point at the confluence of the Yakima and 
Columbia Rivers.  Also includes some access controls to prevent further degradation.  In addition, this 
effort will establish a water quality monitoring project at nearby Amon Creek. 

Contacts: 
Scott Manley 

Project Phase: 
In Progress 

Start 
Date: 

2003 

End Date: 
2005 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
Washington State 
Conservation Commission 

Secondary 
Funder: 

Washington State 
Conservation Commission 

Other Funder: 
Washington State Conservation 
Commission 

 

Project 
Identification:  

? 

 

Project Name: 
Yakima River Watershed TMDLs 

 

General Description: 
The State of Washington Department of Ecology is required by the Federal Clean Water Act to 
determine and calculate Total Maximum Daily Loads (TMDLs) for water quality parameters in water 
bodies where those parameters do not meet state standards.  Ecology has completed TMDLs for 
turbidity, pesticides, bacteria and temperature impairments in the Yakima River Watershed, and will 
continue to monitor water quality, develop and implement TMDLs as required by the Clean Water 
Act. 

Contacts: 
Ryan Anderson 

Project Phase: 
In Progress 

Start 
Date: 

1997 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 
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Primary Funder: Secondary 
Funder: 

Other Funder: 

 

AQUATIC 
Low Flow 

 

Project 
Identification:  

199901300 

 

Project Name: 
Ahtanum Creek Watershed Assesment 

 

General Description: 
Map irrigated lands & water delivery stems, measure water discharge & temperature. Determine 
efficiency of irrigation water conveyance &use. Gather data on stream channel condition, riparian 
function & salmonid populations in the Ahtanum Creek watershed. Rehabilitate degraded habitat and 
manage irrigation/instream flows. 

 

Contacts: 
Tom McCoy 

Brandon Rogers 

Project Phase: 
In Progress 

Start 
Date: 

01/10/99 

End Date: 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 
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Project 
Identification:  

BPA # 98-034 

 

Project Name: 
Reestablish Safe Access Into Tributaries of the Yakima Subbasin 

 

General Description: 
Safe Access attempt s to reestablish fish passage by breaching/removing barriers and screening 
associated with unscreened diversions.  Additionally, if possible, riparian function will be enhanced 
by establishing fenced buffers.  Conversion to piping and pressurized irrigation will result in more 
water instream. 

Contacts: 
Henry Fraser 

Melvin Sampson 

Project Phase: 
In Progress 

Start 
Date: 

1999 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

AQUATIC 
Reconnection of Floodplains and Side 

Channels 
 

Project 
Identification:  

 

Project Name: 
WDFW Environmental Review 
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General Description: 
Six WDFW staff members review environmental documents and issue Hydraulic permits for 
projects/programs which have potential to impact fish/wildlife habitats or populations in Kittitas, 
Yakima and Benton Counties.  Review efforts include: 

State Environmental Policy Act; National Environmental Policy Act; Shoreline Management Act; 
Forest Practices Act; 

Contacts: 
Brent Renfrow 

Ted Clausing 

Project Phase: 
In Progress 

Start 
Date: 

1970s 

End Date: 
none planned 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 

Primary Funder: 
WDFW 

Secondary 
Funder: 

WDFW 

Other Funder: 
WDFW 

 

Project 
Identification:  

 

Project Name: 
Levee Pullback/Removal at Ahtanum Mission 

 

General Description: 
Removal of old levees and groins associated with abandoned/closed irrigation diversions and roads.  
Floodplain restoration. 

Contacts: 
Joel Freudenthal 

Same 

Project Phase: 
Complete 

Start 
Date: 

8/15/03 

End Date: 
9/04/03 

Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation 
Status: 

Validation 
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Primary Funder: 
Yakima Co. FCZD 

Secondary 
Funder: 

Yakima Co. FCZD 

Other Funder: 
Yakima Co. FCZD 

 

Project 
Identification:  

 

Project Name: 
Upper Yakima Comprehensive Flood Control Management Plan 

 

General Description: 
Plan that sets the policy basis for reconfiguration of the levee system and other adjacent infrastructure 
to improve sediment transport, lessen flood hazard, improve fish habitat and increase available 
floodplain on Yakima River. 

Contacts: 
John Knutson 

Joel Freudenthal 

Project Phase: 
Proposed 

Start 
Date: 

5/17/03 

End Date: 
06/04? 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
Yakima Co. FCZD 

Secondary 
Funder: 

Yakima Co. FCZD 

Other Funder: 
Yakima Co. FCZD 

 

Project 
Identification:  

 

Project Name: 
Amon Basin - Water Quality Monitoring 

 

General Description: 
Conduct water quality monitoring for the projects in the Amon Basin to meeting the Ecology and 
WDFW criteria. 

Contacts: 
Nancy Aldrich 

Project Phase: 
Proposed 

Start 
Date: 

End Date: 
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Monitoring and Evaluation Type: 
Validation 

Monitoring and Evaluation Status: 
Validation 

Primary Funder: Secondary 
Funder: 

Other Funder: 

 

Project 
Identification:  

004 

 

Project Name: 
Satus WUI 

 

General Description: 
Russian Olive Removal 

Contacts: 
Philip Rigdon 

same 

Project Phase: 
In Progress 

Start 
Date: 

10/2003 

End Date: 
09/2004 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation 
Status: 

Compliance 

Primary Funder: 
BIA Wildlands Interface 

Secondary 
Funder: 

BIA Wildlands Interface 

Other Funder: 
BIA Wildlands Interface 

 

Project 
Identification:  

199704700 

 

Project Name: 
YAKIMA RIVER BASIN SIDE CHANNEL SURVEY AND REHAB 
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General Description: 
Reconnect tributaries and side channels, create new side channels, construct instream deflectors along 
straightened reaches, and overbuild portions of levees such that riparian trees will be permitted to 
thrive. Focus on the Wapato Reach of the Yakima R.  

 

Contacts: 
Scott Nicolai 

Project Phase: 
In Progress 

Start 
Date: 

01/11/97 

End Date: 
01/30/03 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation Status: 
value 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project Identification:  
Wildlife Extension Agreement 
#144210J606 

 

Project Name: 
Monson Project #1 

 

General Description: 
This Project is part of an overall effort to re-establish the "Taylor Ditch" as a side channel of the 
Yakima River in the east-selah floodplain area.   This Project will restore riparian habitat along 2500 
ft. of the waterway.   Project activities are supported as a result of findings within the "Taylor Ditch 
Habitat Assessment Project: phase one report".   This assessment identified lack of riparian area and 
water quality to be the limiting factors in the use of the Taylor Ditch as a side channel habitat.   The 
assessment also identifies the ditch as being used by spring chinnok, coho, and rainbow trout.   The 
Yakima Mainstem in this area also supports steelhead and has the potential for bull trout rearing and 
migration. 

Contacts: 
Michael Tobin 

same 

Project Phase: 
Complete 

Start 
Date: 

may 2003 

End Date: 
december 2003 
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Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 

USFW 

Other Funder: 
USFW 

 

Project 
Identification:  

199206200 

 

Project Name: 
LOWER YAKIMA VALLEY RIPARIAN/WETLANDS 

 

General Description: 
Continue implementation of YN Wetlands/Riparian Restoration Project by protecting and restoring 
native floodplain habitats along anadromous fish-bearing waterways in the agricultural area of the 
Yakama Reservation (~2,500 acres per year). 

Contacts: 
Arlen Washines 

Tracy Hames 

Project Phase: 
In Progress 

Start 
Date: 

1992 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

wa439 

 

Project Name: 
Yakima Ground-water 
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General Description: 
assessment of gw availability in the Yakima river basin 

Contacts: 
vaccaro 

Project Phase: 
In Progress 

Start 
Date: 

01/07/01 

End Date: 
01/10/07 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
WDOE, USBOR, USGS 

Secondary 
Funder: 

WDOE, USBOR, USGS 

Other Funder: 
WDOE, USBOR, USGS 

 

Project 
Identification:  

Remove Wrecking Yards from 
Floodplains 

 

Project Name: 
Remove Wrecking Yards from Floodplains 

 

General Description: 
A pilot project to examine alternative locations for wrecking yards located in floodplains, and a case 
study to actually relocate one yard.  Funded by Yakima Countywide Flood Control Zone District and 
the Centennial Clean Water Fund through Department of Ecology 

Contacts: 
Joel Freudenthal 

Joel Freudenthal 

Project Phase: 
In Progress 

Start 
Date: 

06/01 

End Date: 
06/06 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Centennial CWF 

Secondary 
Funder: 

Centennial CWF 

Other Funder: 
Centennial CWF 
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Project 
Identification:  

198506200 

 

Project Name: 
Yakima Screen Evaluation Project 

 

General Description: 
Evaluates fish screen facilities to determine whether they meet NOAA Fisheries fish protection 
criteria. 

Contacts: 
Geoffrey McMichael 

Project Phase: 
In Progress 

Start 
Date: 

1985 

End Date: 
ongoing 

Monitoring and Evaluation Type: 
Compliance 

Monitoring and Evaluation Status: 
Compliance 

Primary Funder: 
BPA 

Secondary 
Funder: 

BPA 

Other Funder: 
BPA 

 

Project 
Identification:  

Cooperative Agreement 
#144210J606 

 

Project Name: 
La Salle High School Wildlife Extension Agreement 

 

General Description: 
This WEA with La Salle High School provide funds to re-establish riparian habitat along Ahtanum 
Creek.   The Project area is located approximately 1 mile upstrem from the Yakima River.   This reach 
has been severely affectede by grazing and agricultural practices.   Even though the area has been 
affected by theses practices it is still an important migrational, spawning and rearing area for Coho, 
steelhead,bull trout and resident salmonids.   The project re-established a dedicated buffer of 75 feet 
throughout the schools property (appr. 2500 ft.). 
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Contacts: 
Michael Tobin 

same 

Project Phase: 
Complete 

Start 
Date: 

april 2001 

End Date: 
december 2001 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
USFW 

Secondary 
Funder: 

USFW 

Other Funder: 
USFW 

 

Project 
Identification:  

 

Project Name: 
Monson Project phase 2 

 

General Description: 
This project shares the same general description as "monson Project phase 1".   Project activities 
include restoration of eastside of "Taylor Ditch" 2500 ft. and re-establishment of approximately 3 
acres of associated wetlands.   This project is part of an overall effort to re-establish the "Taylor 
Ditch" as a side channel habitat to the Yakima River in the East-Selah area. 

Contacts: 
Michael Tobin 

same 

Project Phase: 
In Progress 

Start 
Date: 

fall 2003 

End Date: 
Fall 2004 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation Status: 
Implementation 

Primary Funder: Secondary 
Funder: 

Other Funder: 
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Project 
Identification:  

IAC No. 00-1015D 

 

Project Name: 
West Valley Community Park-Wide Hollow Creek Restoration 

 

General Description: 
Channel reconfiguration; dike removal; plant removal; revegetation; success monitoring; education; 
site maintenance. 

Contacts: 
David C. Veley 

Richard Visser 

Project Phase: 
Complete 

Start 
Date: 

04/03/00 

End Date: 
10/31/03 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
IAC-SRFB 

Secondary 
Funder: 

IAC-SRFB 

Other Funder: 
IAC-SRFB 

 

Project 
Identification:  

CCWF Grant # G0100193 

 

Project Name: 
Yakima River Floodplain Mining Impact Study 
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General Description: 
The goal of the Yakima River Floodplain Mining Impact Study was to identify impacts and degree of 
impacts that sand and gravel mines have on geomorphic flood plain ecosystems throughout the 
Yakima River continuum. Physical characteristics of the mine sites (i.e. connected/not connected to 
the river, deep/shallow, far/near to river) were compared using the data that was collected. The study 
included the following areas of investigation: 

 

Fish assemblage study inside the gravel pits and in the river adjacent to the pits; 
the control and downstream analysis and pit usage of benthic macroinvertebrates; 
water temperature analysis upstream, downstream and in gravel pits; 
geomorphic analysis and bathymetry of gravel pits, including sediment sampling; and, historic 
location and use of gravel pits. 

 

Ten floodplain mines were selected for complete investigations of fish assemblage, benthic 
macroinvertebrates, water temperature, bathymetry, sediment sampling and geomorphic analysis. 
Sites monitored ranged from Cle Elum to Richland on the main stem Yakima River. 

Contacts: 
Pat Irle 

Kelly Clark 

Project Phase: 
Complete 

Start 
Date: 

11-1-2001 

End Date: 
4-22-2004 

Monitoring and Evaluation Type: 
value 

Monitoring and Evaluation 
Status: 

value 

Primary Funder: 
Washington State 
Department of Ecology, 
Centennial Clean Water 
Fund 

Secondary 
Funder: 

Washington State 
Department of Ecology, 
Centennial Clean Water 
Fund 

Other Funder: 
Washington State Department of Ecology, 
Centennial Clean Water Fund 

 

Project 
Identification:  

 

Project Name: 
Yakima River Basin Water Enhancement Project 
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General Description: 
Water conservation and water and land acquisition 

Contacts: 
Jim Esget 

Project Phase: 
In Progress 

Start 
Date: 

01/10/94 

End Date: 

Monitoring and Evaluation Type: 
Implementation 

Monitoring and Evaluation 
Status: 

Implementation 

Primary Funder: 
Reclamation 

Secondary 
Funder: 

Reclamation 

Other Funder: 
Reclamation 
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Acronyms Agency, Group etc 

BCD Benton Conservation District 

BPA Bonneville Power Company 

BIA Bureau of Indian Affairs 

BLM Bureau of Land Management 

CCP Cascade Conservation 
Partnership 

CCWF Centennial Clean Water Fund 

CWA Clean Water Act 

CRITFC Columbia River Inter-Tribal Fish 
Commission 

CREP Conservation Reserve 
Enhancement Program 

DOE Department of Ecology 

DOE Department of Ecology 

DNR Department of Natural Resources 

EWC Ellensburg Water Company 

FSA Farm Service Agency 

FCZD Flood Control Zone District 

FNAWS Foundation for North American 
Wild Sheep 

KCCD Kittitas County Conservation 
District 

KCWP Kittitas County Water Purveyors 

MCFEG Mid Columbia Fisheries 
Enhancement Group 

MDF Mule Deer Foundation 

NMFS National Marine Fisheries Service

NOAA National Oceanic and 
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Atmospheric Administration 

NWTF National Wild Turkey Federation 

NRCS Natural Resource Conservation 
Service 

NAWCA North American Wetlands 
Conservation Act 

NYCD North Yakima Conservation 
District 

PNNL Pacific Northwest National 
Laboratory 

RFEG Regional Fisheries Enhancement 
Group 

RC&D Resource Conservation and 
Development  

RMEF Rocky Mountain Elk Foundation 

RSBOJC Roza Sunnyside Board of Joint 
Control 

SRFB Salmon Recovery Funding Board 

SCW RC 
& D 

South Central Washington 
Resource Conservation and 
Development 

USBR United States Bureau of 
Reclamation 

USBR United States Bureau of 
Reclamation 

USFWS United States Fish and Wildlife 
Service 

USGS United States Geological Society 

USFS Unites States Forrest Service 

WSCC Washington State Conservation 
Commission 

WDFW Washington Department of Fish 
and Wildlife 

WSDA Washington State Department of 
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Agriculture 

WSDOE Washington State Department of 
Ecology 

WHIP Wildlife Habitat Incentives 
Program 

YN Yakama Nation 

YIN Yakima Indian Nation 

YTC Yakima Training Center 

YTAHP Yakima Tributary Access and 
Habitat Program 
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1.0 EXECUTIVE SUMMARY 
The Yakima watershed is one of the largest rivers in the State of Washington, draining 
approximately 6,100 square miles from its headwaters in the Cascade Mountains to its 
confluence with the Columbia River 221 miles downstream at the City of Richland.  Below 
the forested montaine headwaters, the river travels through chaparral in the upper-middle 
portion of the basin, then shrub-steppe and irrigated agricultural lands in the arid middle 
and lower basin.  The Yakima watershed historically supported perhaps the greatest 
diversity in aquatic habitat types of all Columbia River tributaries draining the eastern 
slopes of the Cascades because of the range of elevation, climatic, and geologic conditions 
available, and its long length.  The diversity of habitat conditions in the basin historically 
supported at least nine distinct stocks of salmonids, including spring, summer and fall-run 
chinook, coho, and sockeye salmon, and summer-run steelhead, resident rainbow, cutthroat 
and bull trout.  Today, summer-run chinook and sockeye salmon are extirpated, other 
stocks such as coho salmon exist only due to hatchery reintroduction efforts, and still other 
native stocks such as the summer-run steelhead and bull trout are threatened with 
extinction.  This document outlines the approach and rationale for a strategy to recover 
salmonid populations in the Yakima basin.  

In brief, the salmon recovery strategy represented here reflects: 

• Our current understanding of the habitat factors limiting salmonid production 
within the Yakima watershed (watershed resource inventory areas [WRIAs] 37, 38 
and 39).  

• The underlying causes of these conditions, to the extent they are known, and  

• The projected response of the salmon stocks of interest to proposed projects based 
upon the needs of the reach where the project is proposed. 
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2.0 MISSION, GOALS, OBJECTIVES, AND RATIONALE FOR 
SALMONID RECOVERY IN THE YAKIMA WATERSHED 

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.  Washington State House Bill 2496 directed the 
Washington Conservation Commission (WCC) to assemble technical advisory groups 
(TAGs) of local watershed experts to identify habitat factors limiting salmonid production 
in each of the major watersheds in the state.  The limiting factors assessments conducted 
under SHB 2496 provide information to be used with other basin knowledge to guide 
habitat protection and restoration efforts needed for healthy salmonid populations.  This 
information and guidance does not necessarily address which of the limiting factors are 
most limiting to the salmon populations within a watershed but can be used as a tool to 
identify on-the-ground salmon recovery projects fundable through the Salmon Recovery 
Funding Board (SRFB).  The SRFB was created to guide the spending of state funds 
targeted for salmon recovery projects.  Successfully funded SRFB projects will address a 
broader strategy for recovery that is basin-specific, reflecting not only the factors limiting 
habitat, but also the stock-specific status of salmonids within the basin.  It is therefore the 
purpose of this document to outline the overall recovery strategy components for the 
Yakima watershed. 

Individuals or agencies desiring project funding through the SRFB must submit 
applications through the Yakima Basin Salmon Recovery Board (YBSRB) “Lead Entity,” 
the City of Selah. Applications for project funding and eligibility requirements can be 
obtained on line at: www.wa.gov/iac/downloads/manual%2018.pdf.  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.  However, it is the goal of 
the YBSRB that applicants for SRFB funding accurately address the recognized needs in 
the basin and do not promote projects that fall outside the goals and objectives of the 
recovery strategy outlined in this document.  Thus, a primary purposes of this strategy 
document are to provide SRFB applicants appropriate guidance to maximize the potential 
for effective salmon recovery through funded projects, to guide the Lead Entity’s TAG and 
CAG when reviewing proposed projects, and to inform the SRFB and their technical 
review team of our basins strategy.  This chapter outlines the specific mission, goals and 
objectives of the recovery strategy for the Yakima watershed. 

2.1 Strategy Mission Statement 
To recover salmonid populations by supporting habitat protection and restoration measures 
and land management actions that yield tangible, sustainable and measurable benefits to 

http://www.wa.gov/iac/downloads/manual 18.pdf
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salmonid populations and habitat in the Yakima watershed and throughout their historic 
range. 

2.2 Goals Of Salmon Recovery Strategy in the Yakima Watershed 
• 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.” 

2.3 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. 
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2.4 Overview of Recovery Strategy and Rationale 
There is broad consensus that salmonids require: 

• cool, clean, well-oxygenated water, 

• in-stream flows that mimic the natural hydrology of the watershed, 

• clean spawning gravels not clogged with fine sediment or burdened with toxic 
chemicals, 

• presence of in-stream pools that will support juvenile rearing and resting areas for 
returning adults, 

• abundance of in-stream large woody debris (LWD), particularly large key pieces, 
that provide cover, create pools, and provide habitat diversity, 

• unobstructed migration for juveniles and adults to and from their stream of origin,  

• functioning floodplains that supports complex habitat needed for salmonid 
production, 

• broad, dense riparian stands of mature conifer and other tree species that provides 
cover, shade, and LWD recruitment. 

The salmonid recovery strategy for the Yakima River focuses on addressing the above 
needs so that harvestable populations of salmonids can be enhanced and sustained.  The 
strategy prioritizes the preservation and restoration of habitat that is known to currently or 
historically support significant salmonid populations (i.e., salmon strongholds), critical to 
the preservation and conservation of native stocks listed as threatened or endangered under 
the Endangered Species Act (i.e., recognized Evolutionarily Significant Units or Distinct 
Population Segments), will enhance cultural and recreational important fish species, and/or 
has the potential to yield measurable and sustainable increases in native and/or wild 
salmonid use after habitat improvements have been implemented.  This strategy is 
consistent with the rationale developed by the Governors Salmon Recovery Board (JNRC 
2001).   

Salmonid stock recovery efforts within the Yakima watershed will emphasize both native 
and wild stocks.  Although both native and wild stocks reproduce naturally in the wild in 
the Yakima watershed (WRIAs 37, 38 and 39) native stocks are unique populations that 
possess a distinct genome (genetic signature) that is usually specific to a watershed or sub-
watershed. In contrast, wild stocks exhibit hatchery-derived genetic signatures.  Such 
“wild” populations were either deliberately or inadvertently introduced from hatchery 
operations.  Native stocks will exhibit relatively predictable gene frequencies for certain 
traits that may be lost or diluted in a wild stock of hatchery origin.  To achieve all of the 
goals of salmon recovery for the Yakima watershed defined in sections 2.2 and 2.3 above, 
the strategy must focus on both native and wild stock recovery.   



Appendix 1: Scoring Rationale and Protocol  Yakima Salmonid Recovery Strategy February 2004 

Entrix/Fisher/City of Selah/Final 5 

3.0 PROJECT EVALUATION, RANKING & RATIONALE 
All projects submitted for funding consideration will be reviewed and ranked if the 
application is deemed to be complete and the project would provide legitimate benefits to 
salmonids in the Yakima watershed.  If an application is not considered complete or it is 
not clear how the proposed project will benefit salmonids, the LE will work with and 
encourage the applicant to address the application deficiencies.  An applicant may request 
technical assistance from the WDFW Watershed Steward Biologist through the LE.  

All accepted applications will be presented to the LE’s Technical Advisory Group (TAG) 
for review and evaluation.  The TAG will evaluate the application using several tools and 
considerations including:   

1. The LE’s Project Scoring Rationale and Protocol (SRP).   

2. Ecosystem Diagnosis and Treatment (EDT) outputs.   

3. Other evaluation and supporting products (e.g. LFA, Watershed Plan, Reaches 
Study, etc.). 

4. “Value added” project components (e.g. synergies with other preservation or 
restoration projects, cultural and/or social benefits, certainty of success). 

5. Professional expertise and understanding of the basin and fish needs. 

The TAG will document its review, identify what sources beyond the SRP and EDT 
outputs were considered (i.e., where used), and inform the LE when and why SRP and 
EDT outputs were not used or adjusted.  The TAG will categorize projects based on 
benefits to fish.  There will be 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) will review and evaluate the projects considering the TAG’s recommendations in 
conjunction with cultural, social and economic ramifications.  The CAG will rank projects 
within each category without moving projects from one category to another.  The CAG will 
document its review of the projects and will forward its comments and recommended 
ranking by category to the YBSRB for approval to be submitted to the SRFB. 

Priority Based Evaluation.  Priorities are needed because funding and human resources 
are both limited, and because managers are obligated to provide declining fish stocks with 
the most effective habitat projects.  Setting criteria to prioritize actions is needed to be 
efficient and effective in recovery efforts.  The YBSRB will use several tools and criteria to 
help prioritize projects.  The primary tools that will be used include a biologically-based 
quantitative model developed by Entrix (Appendix A), and graphical and tabular output 
from the Ecosystem Diagnosis and Treatment (EDT) modeling (Appendices B and C).  
Criteria that will be used to help prioritize and rank project include: species priority, 
geographic or reach priority for both restoration and protection, remedial action priority 
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(addressing limiting factors for restoration projects), benefit longevity (life span) and other 
value added components of proposed projects.  

3.1 Scoring Biological Functionality -- An Overview 
One element inherent in the recovery strategy outlined in this document is to direct SRFB 
funds toward projects that best meet the goals and objectives for the recovery of Yakima 
basin salmonid stocks.  To objectively rank projects submitted for SRFB funding through 
the LE, a simple, biologically-based, quantitative, scoring rationale and protocol (SRP) was 
developed.  In brief, evaluations of projects proposed within specific reaches within the 
Yakima basin using this SRP involve an interpretation of how effectively projects address 
factors limiting habitat function, and the anticipated fish population responses after 
implementation.  The SRP evaluates each proposed project, for all salmonid species that 
could benefit, through a series of iterative yes/no questions focused on the life history 
functions provided by the proposed project.  The sum of the scores from these questions is 
multiplied by a weighting factor based on the geographic importance of the reach for 
protection or restoration where the project is proposed.  The geographic importance of the 
reach is based on EDT analysis (section 3.3).  Generally, higher scoring projects should 
yield greater fish production than lower scoring projects.  The SRP is fully explained in 
Appendix A of this document. 

3.2 Species Priority 
The order of species priority for the Yakima watershed recovery strategy reflects their 
Endangered Species Act (ESA) status and their cultural significance for tribal subsistence 
and sport harvest.  From highest to lowest importance, the species priority for the Yakima 
basin salmonid recovery strategy is: (1) steelhead, bull trout, and spring chinook, (2) fall 
chinook, (3) coho and (4) other native species such as resident rainbow trout.  (This species 
priority is a primary criteria used for the scoring rationale and protocol [SRP] detailed in 
Appendix A).  Populations of steelhead (Oncorynchus mykiss) and bull trout (Salvelinus 
confluentus) in the Yakima Basin are listed as “threatened” under the ESA.  Spring chinook 
salmon (Oncorhynchus tsawytcha) has the highest cultural value for tribal fishers and is of 
high value for sport fishers.  These species are therefore considered the highest priority in 
this recovery strategy.  Fall chinook salmon spawn primarily in the lower mainstem in 
autumn and have a high sport fish value, but lesser cultural value to the Yakama Nation.  
Coho salmon (Oncorynchus kisutch) were extirpated in the Yakima watershed but have 
been reintroduced through efforts of the Yakima-Klickitat Fisheries Program (YKFP).  As 
a result, natural spawning has been consistently documented for several years.  Summer 
Chinook and sockeye are both listed as extinct; reintroduction efforts by the Co-managers 
(Washington Department of Fish and Wildlife and the Yakama Nation) have not yet begun 
and will not occur until limiting factors for these species are addressed (e.g., lower Yakima 
River water quality, passage at storage reservoirs, etc.).  If conditions that support these two 
species are recovered the species priority may be changed over time.  Detailed information 
on species and stock status in the Yakima basin is provided in Appendix E.  
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3.3 Reach Priority  
The geographic prioritization of river and stream reaches in the Yakima watershed reflects 
the overall salmon recovery strategy geared towards maximizing the natural production of 
salmonids by preserving habitat that is functioning properly, and restoring that which has 
the highest production potential but is currently at risk or not functioning because of 
compromised habitat factors.  Reaches are prioritized for project selection on the basis of 
the critical habitat contributions they provide for one or more of the priority species in the 
strategy.  Critical habitat in this context is considered habitat needed for the completion of 
one or more life history stages.  A major assumption in the reach prioritization is that the 
production potential (i.e., carrying capacity) of a reach or tributary is directly proportional 
to the amount of critical habitat provided in the reach or reaches being evaluated. 

Reaches where projects are proposed will be prioritized using EDT analysis with 
adjustment made by the TAG.  Reach priority in EDT is divided into two action types: 
protection and restoration.  For projects that lay outside the geographic scope of the EDT 
modeling conducted for the Yakima basin, and for projects focused on bull trout, where 
EDT modeling is not completed, expert knowledge and evaluation through the YBSRB’s 
TAG will be used. EDT analysis will be updated periodically to account for changes in 
habitat conditions and to incorporate new information.   

As stated, the EDT analysis evaluates reaches for their species-specific protection 
(preservation) and/or restoration benefits.  Protection projects will be weighted through the 
EDT model based on the proposed project site’s existing contribution to watershed health. 
Restoration projects will be evaluated on the project site’s restoration potential in 
conjunction with the reaches’ limiting factors.  EDT modeling results were imported into 
ArcMap GIS to provide spatial analysis and visual aids for our strategic plan.  Spatial 
analysis was used to divide reaches into high, medium, low, and not ranked reaches based 
on protection and restoration values.  Reaches that are not ranked are defined as reaches 
that do not produce the species being evaluated or the EDT model has incomplete data to 
properly rank the reach.  Maps were generated to display reach value for protection by 
species and restoration by species (Appendix B).  Geographic priority based on EDT 
modeling and GIS analysis is a primary criteria used for project scoring using the SRP 
(Appendix A).   

3.3.1 Protection Priorities 
Protection projects could include the purchase of land, water, access, or utilization of rights 
in fee title or by perpetual easement (all acquisition projects will require a willing seller).  
Protection of habitat that is in functional condition, or easily restored are the highest 
priority for protection efforts.  In addition, acquisition projects will consider the level of 
risk of losing the habitat values associated with the land and water being acquired.  
Education can also be an effective tool in watershed management, by teaching values of 
functioning habitat, how to protect, restore and monitor those functions and how to 
implement and/or find assistance implementing watershed projects (i.e. Landowner 
Incentive Program).    
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3.3.2 Restoration Priorities 
Some of the most significant limiting factors compromising salmonid habitat in the Yakima 
watershed, as identified in the EDT, LFA, WSP, and the Reaches Study include: 

• Inadequate or no screening for many water diversions. 

• Artificial fish barriers. 

• Artificial fluctuation or dewatering of stream channels. 

• Reduction in habitat heterogeneity and flood plain connectivity. 

• Alteration of the natural temperature regime. 

• Alteration of natural hydrologic regime. 

• Impairment of water quality.  

• Negative interactions between fish species (e.g. wild vs. exotic and wild vs. 
hatchery). 

Most of the factors affecting salmonid production are present at multiple watershed 
locations, suggesting that throughout the Yakima River watershed similar types of actions 
may be taken to improve stream conditions for anadromous and resident salmonid species. 

Restoration projects will be evaluated in part, based how well they address documented 
limiting factors identified with EDT modeling and other supporting documents (i.e. LFA, 
WSP, Reaches Study, etc.).  Priority limiting factors for each reach have been identified 
using EDT modeling (Appendix C).  Limiting factors will be crossed checked with other 
supporting documents as projects are evaluated.  If inconsistencies are found between EDT 
and other documents or professional knowledge, the TAG will determine which is most 
accurate, and advise model and plan managers of their finding so corrections can be made.  
Some primary action priorities are discussed here due to their importance to salmon 
recovery and because other important sources of information should be considered for 
project evaluation of these types of restoration projects.  They include: passage and 
screening, instream flow, water quality, and physical habitat restoration. 

Passage and Screening.  It is estimated that more than 500 water diversions in the Yakima 
Basin are unscreened.  Unscreened diversions entrain, and can ultimately kill fish, and 
many water diversions dams also block access to high quality upstream tributary habitat.  
For example, in Cowiche Creek it is estimated that there are more than 20 unscreened 
diversions and pumps and at least four barriers that prevent the use of more than 20 miles 
of upstream habitat.  Since the Yakima Basin has many inadequately screened diversions 
that kill fish and many barriers that prevent passage into productive habitat, screening and 
passage projects are considered a high priority action.  To fully understand the extent of 
these two limiting factors, the Yakima Tributary Access and Habitat Program (YTAHP) 
has been developed to survey tributaries for screening and passage problems, develop 
solutions, and to seek funding and implement solutions.   
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Passage and screening evaluations will not only be based on reach priority but will receive 
highest consideration if project proponents provide “Screening Priority Index” (SPI) and/or 
passage “Priority Index”(PI) values.  These specialized quantitative indices were developed 
by the Washington Department of Fish and Wildlife to prioritize upstream passage and 
screening projects for funding and implementation.  The methodology documentation can 
be downloaded from the WDFW web site at: 
http://www.wa.gov/wdfw/hab/engineer/fishbarr.htm. 

Instream-flow Restoration.  The strategy for instream flow restoration projects in the 
Yakima watershed will focus initially on those tributaries where small amounts of 
increased instream flows will result in relatively large amounts of increased habitat.  In 
some cases, an assessment of the appropriate flows required to maximize habitat for the 
species and life stages of most interest to the reach will be needed prior to initiating a 
project action that would immediately or sequentially increase flows.  A solid foundation 
should exist that provides support for the proposed flows based on an established method 
of examining the relationship between flow and habitat quantity and quality.  Instream-flow 
project evaluations will also consider Washington Water Acquisition Program’s guidance 
for improving instream flow (Publication No 03-11-005). 

Water Quality Improvement.  Water quality is a major limiting factor in the middle and 
lower mainstem Yakima River in particular.  Some tributaries have also been impaired by 
poor water quality.  Temperature, suspended sediment and agricultural chemicals in some 
flowing waters in the Yakima basin have exceeded either water quality criteria or known 
tolerance thresholds for salmonid species.  Projects that address water quality issues should 
focus first on those areas where water quality is recognized as the limiting factor in the 
reach or reaches that would be affected by the project action.  The Watershed Plan should 
be consulted for water quality improvement projects 

Physical Habitat And Other Restoration Projects.  Physical habitat restoration projects 
including riparian function restoration, instream structure restoration, floodplain 
restoration, and upland process restoration are very important.  The current management of 
flows for irrigated agriculture in the watershed, where spring snowmelt is stored in 
headwater reservoirs for release during the growing season, results in artificially elevated 
streamflow in the summer and early fall months in the upper basin, and below normal 
flows in much of the lower basin.  Amongst other effects, this unnatural flow management 
puts constraints on the production of early life history stages of salmonids in the upper 
basin, by restricting the amount of low-velocity refuge needed for rearing in the summer, 
and effects production in the lower basin by elevating stream temperature there.  The 
Bureau of Reclamation is exploring ways to return the river to a more normative flow 
regime; however, restoration projects that address this current limitation by increasing 
mainstem floodplain interactions, even in the face of the current management, can still be 
highly useful.  Similarly, instream structures can also be beneficial, particularly in 
mainstem and tributary reaches where factors such as scouring are recognized to limit 
production.  Riparian habitat restoration is effective at reducing elevated temperatures 
(particularly in tributaries previously denuded of vegetation), quenching nutrient 
enrichment entering streams from uplands, and serving as a long-term source of wood and 

http://www.wa.gov/wdfw/hab/engineer/fishbarr.htm
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other organic enrichment to flowing waters that support the base of the food web upon 
which juvenile salmonids depend.  The Watershed Plan and LFA should be consulted for 
further clarification of appropriate physical habitat restoration projects.    

3.3.3 Assessment Priorities 
Projects submitted to fund an assessment or study will also utilize reach priorities 
identified by EDT.  Assessment projects will need to show that information gathered by 
the project will “fill a data gap,” and will likely lead to a future project proposal that will 
protect important habitat or restore a limiting factor for the area studied.  As previously 
suggested, a good example of this type of project would be an analysis of appropriate 
stream flows for maximum production in a tributary, with the idea of eventually securing 
additional water rights.  

3.4 Feasibility, Certainty, Cost Benefits, Opportunity 
Projects will be evaluated to estimate the following factors: 

1.  Technical Feasibility – Is the project technically feasible? 

2.  Certainty of Success - What is the certainty of success associated this project? 

3.  Appropriate Project Costs – Are the project costs appropriate for the proposed 
action? 

4.  Opportunity – Will the opportunity be lost if we don’t act now? 

3.5  Project Longevity.   
Projects will also be evaluated to estimate benefit longevity (life span).  Each project will 
be placed in one of three categories according to how long the project benefit will 
contribute to fish production as follows: 

1.  Low Longevity:  Less than 5 years. 

2.  Medium Longevity:  5 to 15 years.   

3.  High Longevity:  More than 15 years. 

 3.6  Value Added Components. 
Project evaluations will also consider the follow project attributes: 

1.  Project enhances other salmonid recovery projects ongoing or proposed in the 
watershed to provide a “synergistic effect”.  Both the TAG and CAC will evaluate new 
projects to determine if the proposed project will complement other protection and 
restoration projects. 
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2.  Project has a high (greater than 50 percent), medium (25 to 50 percent) or low (less 
than 25 percent funding match.   

3.  Project addresses a watershed need as defined by general watershed plans, limiting 
factors assessment, or other peer-reviewed finding in the watershed.  Appendix D 
provides a draft example of a watershed plan summary for Cowiche Creek.  More plans 
for other significant tributaries are under development and will become available over 
time through the TAG for public review to assist the public in the preparation of their 
SRFB application.  

4.  Promotes Ecosystem Function: High, Medium or Low. 

5.  Provides a high degree of educational opportunity by involving the local 
communities in the project especially school programs with the objective of teaching 
students about the needs and benefits of healthy fish and wildlife resources. 

6.  Has Community Support and Partners: High (community supports project through 
matching funds or labor), Medium (community supports the project through letters of 
support, or Low (no documented community matching or letters of support). 

3.7   Strategic Plan Updates 
The Yakima Basin Salmon Recovery Board plans on revising this strategic plan 
periodically, as new information, changing ecological conditions, and changing community 
interest and public policy necessitate adjustments.   
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APPENDIX A: PROTOCOL FOR PROJECT SCORING AND PRIORITIZATION 
By: Jeffrey P. Fisher, Ph.D. 

Overview of Project Proposal Review and Scoring Methods 

Guidance provided by the Governors Salmon Recovery Board (JNRC 2001), suggests 
that projects selected for funding by the SRFB should lie within those sub-watersheds or 
reaches that are most in need of protection or restoration on the basis of: (1) their existing 
ability to support salmon (i.e., salmon strongholds), (2) their critical importance to the 
preservation and conservation of native stocks (i.e., recognized ESUs), and (3) their 
potential to yield measurable and sustainable increases in native salmonid use after 
implementation.  Although both native and hatchery-origin stocks reproduce in the wild 
in the Yakima basin, native stocks are considered unique populations that possess a 
distinct gene pool that is specific to a watershed or sub-watershed, and they have 
relatively predictable gene frequencies for certain quantifiable traits.  Hatchery stocks 
that reproduce in the wild often originated from a mixture of different native stocks, so 
the gene frequency expression in these stocks differs significantly from the native stocks.   

In recognition of the importance of preserving the remaining native wild stocks and their 
linkages to general habitat quality in WRIAs 37, 38 and 39, and in enhancing the 
production of all naturally reproducing stocks in the watershed (i.e., regardless of origin) 
a two-tiered scoring rationale and protocol (SRP) will be utilized to evaluate projects 
proposed for funding by the SRFB.  The two tiers of the SRP include:   

• Tier 1:  Project Scoring Based On Biological Functionality  
• Tier 2: Reach Prioritization Weighting of Project Score 

Tier 1 of this model numerically ranks projects proposed within sub-watersheds or 
reaches on the basis of the presumed benefits to specific species and life stages that 
would occur if the project was implemented.  A series of yes/no iterative questions about 
the proposed project are asked to address the biological benefits of the proposed project, 
and the cumulative scores to the answers of each of these questions are combined.  
Specifically, projects proposed are evaluated on the basis of their ability to protect, 
restore, or assess the success of specific life history functions of specific stock(s) of 
salmonids in the Yakima basin.   

Tier 1 of the SRP model is intended to provide an objective, unweighted comparison of 
the biological benefits of proposed projects.  Based on the focus of the overall strategy 
for salmon recovery in the Yakima basin, projects with the following characteristics 
should score highly through the Tier 1 template: 

• Native stocks benefit from the project more than introduced stocks. 

• Project addresses action item(s) focused on the habitat factor and life stage most 
limited in a reach/sub-watershed.  
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• Project addresses the source (i.e., causation) of a limiting habitat factor will score 
higher than those that address symptoms only.   

• Project benefits more than one salmonid species and thereby promotes biodiversity.   

• Project provides, conserves, or enhances passage to more critical salmon and 
steelhead habitat than another proposed project in the same sub-watershed/reach. 

• Project restores non-functional habitat by linking to current functioning habitats; 
habitat units linked in a priority that reflects those closest together first before those 
that are spread out. 

The second tier of the SRP weights the preservation (protection) or restoration value of 
the reach (location) where the project is proposed into the project score as a multiplier to 
the Tier 1 project score.  Tier 2 reach prioritization in this context is only possible if 
specific studies, such as those provided from Ecosystem Diagnosis and Treatment (EDT) 
analyses, have been conducted. In the Yakima Basin, Tier 2 reach ranking is feasible for 
steelhead, spring chinook, fall chinook, and coho because the Yakima Nation has 
completed EDT modeling for the entire basin for these species.  The use of EDT data for 
reach prioritization of other salmonid populations in the basin is not yet possible, so other 
data sources such as the “Reaches Project” final report by Stanford and Snyder et. al. 
(2002) can be used to support reach ranking.   

The two-tiered SRP model briefly described above yields numerical total project scores 
that can be compared against scores from other proposed projects for their overall 
biological benefits to the recovery of salmonid stocks within the Yakima Basin.  The 
technical advisory group (TAG) for the Yakima basin will compile the total project score 
(TPS) for each proposed project in considering their potential for SRFB funding, and then 
present the projects that score highly through this process to the Citizens Advisory Group 
(CAG).  The final decision to implement a project proposal that scores highly through 
this biologically-based scoring model may depend on other social and/or cultural benefits 
of the project that must also be considered by the CAG.  The CAG must also consider the 
ability of the applicant to successfully implement the project (“project certainty”) in their 
final decision to nominate a project for SRFB funding.  

Project Categories Identified for Funding by SRFB 

Specific project categories for funding were previously established by the SRFB (JNRC 
2001).  According to the SRFB, potentially funded projects should be categorized under 
the general project types of: (1) acquisition, (2) in-stream diversions (to include screening 
projects), (3) in-stream passage, (4) in-stream habitat, (5) riparian habitat (6) upland 
habitat, (7) estuarine/marine near-shore, (8) assessments and studies, and (9) 
combination.  Table A-1 provides a summary of the project categories relevant to the 
Yakima Basin Salmon Recovery Board Lead Entity area (estuarine/near-shore projects 
not applicable to the Yakima watershed).  The projects identified within each of the 
SRFB funding categories simply represent examples.  The evaluation of projects 
proposed in each of these categories will be dependent on the reach priority and the 
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numeric evaluation of the project relative to the other projects proposed within the sub-
watershed 
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Table A-1 Salmon Recovery Funding Board Project Categories and Examples 
Relevant to the Yakima Watershed  

Project Category SRFB Definition Examples 
Acquisition Rights or claims may be acquired, provided the value 

can be established or appraised. 
• Purchase of land 
• Access 
• Utilization of rights in fee title 

or by perpetual easement 
In-Stream Diversions Items that affect or provide for the withdrawal and 

return of surface water to include the screening of 
fish from the actual water diversion, the water 
conveyance system, and the by-pass of fish back to 
the stream. 

• Diversion dam 
• Fish by-pass 
• Fish screen: gravity and pump 
• Headgate 
• Pipes and ditches 

In-Stream Passage Affect or provide fish migration up and downstream 
to include road crossings, barriers, fishways, and log 
and rock weirs. 

• Bridge 
• Culvert improvements 
• Dam removal 
• Debris removal 
• Diversion dam 
• Fishway 
• Log control (weir) 
• Mobilization 
• Rock control (weir) 
• Roughened channel 
• Traffic control 
• Water management 

In-Stream habitat Items that affect or enhance fish habitat below the 
ordinary high water mark of the water body.  Items 
include work conducted on or next to the channel, 
bed, bank, and floodplain by adding or removing 
rocks, gravel, or woody debris. 

• Bank stabilization 
• Carcass placement 
• Channel connectivity 
• Channel reconfiguration 
• Complex log jams 
• Deflectors/barbs/vanes 
• Dike removal/setback 
• Livestock fencing/crossing 
• Log or rock control (weirs) 
• Off-channel habitat 
• Plant removal/control 
• Riparian plant installation 
• Roughened channel 
• Spawning gravel placement 
• Wetland restoration 
• Woody debris placement 
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Project Category SRFB Definition Examples 
Riparian Habitat Freshwater, marine near-shore, and estuarine items 

that affect or will improve the riparian habitat 
outside of the ordinary high water mark or in 
wetlands. 

• Livestock fencing 
• Livestock stream crossing 
• Livestock water supply 
• Plant removal/control 
• Riparian plant installation 
• Wetland restoration 

Upland Habitat Items or land use activities that affect water quality 
and quantity important to fish, but occur above the 
riparian or estuarine area.   

• Alternate water source  
• Erosion control (road and 

slope) 
• Impervious surface removal 
• Livestock fencing 
• Low/no till agriculture 

techniques 
• Pipes and ditches 
• Plant removal/control 
• Riparian plant installation 
• Road abandonment/ 

decommissioning 
• Sediment collection ponds 

Assessments and Studies The results of proposed assessments must directly 
and clearly lead to identification, siting, or design of 
habitat protection or restoration projects.  
Assessments intended for research purposes, 
monitoring, or to further general knowledge and 
understanding of watershed conditions and function, 
although important, are not eligible for SRFB 
funding. 

• Feasibility studies 
• Channel migration studies 
• Reach-level, near-shore, and 

estuarine assessments 
• Barrier inventories 
• Unscreened water diversion 

inventories 
• Landslide hazard area 

inventories 
Combination Projects Projects that include both planning and assessments. • acquisition and restoration 

• enhancement elements or 
acquisition and non-capital 
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A.3 Sub-watershed and Reach Priorities in the Yakima Watershed 

Reach delineation is effective at identifying the natural characteristics of the river basin 
such that projects aimed at restoring salmon habitat can be distributed to areas with the 
highest potential for sustaining or improving conditions for salmon, steelhead or bull 
trout.  Two significant studies have been completed to better define habitat conditions of 
the Yakima watershed at the reach scale.  These efforts represent the most rigorous 
analyses of habitat conducted to date within the Yakima watershed.  The first effort 
developed broad scale reach delineations of the mainstem based upon hydrological and 
geomorphic characteristics (Stanford and Snyder [S&S] 2000).  The second effort, 
undertaken by the Yakama Nation, identifies habitat potentials based upon the EDT 
modeling process.  The EDT process identifies the preservation or restoration potential of 
a reach at high resolution.  EDT diagnostics have been completed for spring and fall 
chinook and coho salmon and steelhead throughout the basin and its major tributaries.   

The Yakima River’s mainstem reach characteristics originally defined by S&S (2000) are 
summarized below simply to inform project applicants of the broad scale mainstem 
conditions within the watershed.   

S&S Reach 1—Yakima River Delta (RM 0.0 to RM 2.1): This reach incorporates the 
confluence of the Yakima River with the Columbia River.  The natural delta of the 
Yakima River is highly altered because of pooling upstream of McNary Dam.  The lower 
2.1 miles of the historic Yakima River are inundated, reducing the extent of historic 
distributaries and off-channel rearing areas. 

S&S Reach 2—Mouth to Prosser Diversion Dam (RM 0.0 to RM 47.1): A single 
meandering channel with few braids or mid-channel islands characterizes this reach.  The 
channel has downcut over time, isolating the channel from the adjacent floodplain.  The 
reach from the mouth to Kiona (RM 29) was identified as the main fall chinook spawning 
area, although the report indicated that it was difficult to assess spawning utilization due 
to turbidity during spawning.  However, WDFW has developed new techniques of 
estimating fall chinook spawning escapement in the lower Yakima, and has successfully 
done so since 1998.  Other anadromous salmonids use this reach only for overwintering 
and migration because of high summer water temperatures. 

S&S Reach 3—Prosser Diversion Dam to Granger (RM 47.1 to RM 82.8): The upper 17 
miles of this reach includes side channels, backwater areas, and diverse habitat types; the 
downstream 18 miles are characterized by a low-gradient meandering single channel with 
little habitat diversity.  Satus and Toppenish creeks are the two major tributaries in this 
reach, with additional significant inflow from groundwater and irrigation return drains.   

S&S Reach 4—Granger to Union Gap (RM 82.8 to RM 106): Snyder and Stanford (2000) 
consider this one of the most structurally complex and diverse sections of the Yakima 
River.  For most of the reach, I-82 constrains the floodplain on the north/east side (left 
bank) of the river, whereas the south/west side (right bank) is in a semi-natural state with 
numerous side-channels, braids, and backwater areas.     
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S&S Reach 5—Union Gap to Selah Gap (RM 106 to 116.4): This reach borders the City 
of Yakima and is characterized by numerous side-channels, islands, and backwater areas.  
However, dikes confine the full extent of the natural floodplain through much of this 
reach. 

S&S Reach 6—Selah Gap to Wilson Creek (RM 116.4 to 147.0): The river is confined in 
a canyon through the upper portion of this reach, with no side-channel complexes, few 
islands, and only a few backwater areas.  As the river leaves the lower end of the canyon, 
it flows across a deep alluvial floodplain that has been heavily mined for gravel.  The 
river is confined through this portion of the reach by dikes and bank protection, with little 
in-channel complexity. 

S&S Reach 7—Wilson Creek to Thorp (RM 147.0 to RM 163.0): This reach flows 
through the Ellensburg valley.  The channel is constrained on one side by I-90, and there 
is some flood control diking at several locations.  At the lower end, there are braided 
channel complexes with some side-channels.  

S&S Reach 8—Thorp to Teanaway River (RM 163 to 176.1): The river is confined in 
much of this reach as it flows through the Ellensburg Canyon.  The upper mile of the 
reach, below the Teanaway, offers exceptional rearing habitat.  

S&S Reach 9—Teanaway River to Cle Elum River (RM 176.1 to 185.6): This reach is 
primarily a large main channel, with the exception of some side channels at the lower 
end.  The channel is mainly confined by I-90 and railroad berms and there are no 
significant tributaries entering the mainstem between the Teanaway and Cle Elum rivers.   

S&S Reach 10—Cle Elum River to Easton Dam (RM 185.6 to 202.5): Tributaries in this 
reach include Spex Arth Creek, Peterson Creek, Little Creek (RM 194.6), Big Creek (RM 
195.8), Tucker Creek (RM 1999.9), and Silver Creek (RM 201.9).  The reach is 
considered to be a high quality area for spawning and rearing, characterized by numerous 
side channels, complex structures in the channel, and good riparian vegetation.  There is 
some housing development within the floodplain in this reach. 

S&S Reach 11—Easton to Keechelus Dam (RM 202.5 to 214.5): Major tributaries in this 
reach include Kachess River (RM 202.5), Cabin Creek (RM 203.5), Hudson Creek, 
Cedar Creek, Stampede Creek, Telephone Creek, Mosquito Creek, Swamp Lake Creek, 
and Price Creek.  This reach is characterized by numerous side channels, logjams, and 
braided channels, and is considered to be high quality spawning and rearing habitat with 
little influence from development.  The channel has an excellent riparian corridor, with a 
lot of complex in-channel structure. 
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Snyder and Stanford (2000) prioritized the above reaches for protection in the following 
order (not all reaches were prioritized): 

1. Upper Yakima: reaches 9, 10 and 11 

2. Kittitas Valley: reach 7 and lower reach 8 

3. Yakima City (Union Gap):  reach 5 

4. Upper and lower Naches River: reaches not considered above 

5. Wapato: reach 4 

6. Selah: reach 6 

7. Yakima mouth: reach 1 

8. Athanum Creek: sub-basin not considered in mainstem reach breaks 
listed above. 

The reach breaks identified by Snyder and Stanford are depicted in Figures A-1, A-2, and 
A-3, which depict the watershed resource inventory areas 37, 38 and 39.
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Reach descriptions from the EDT analysis are of significantly higher resolution (i.e., 
significantly shorter stream length) and also include the main tributaries to the Yakima 
River.  For this reason, qualitative descriptions of these reaches would be too lengthy to 
provide for this document.  Table A-2 summarizes how the EDT and Snyder and 
Stanford reach priorities will be categorized and applied in the SRP for projects proposed 
in the Yakima basin for SRFB funding.  These categories--high, medium or low priority 
in the recovery strategy--are reflected as different multipliers (weighting factors) to the 
cumulative project score obtained from the Tier 1 SRP, as further defined in section A.4.  
Qualitative descriptions of the type of characteristics these categories of reaches are 
likely to exhibit are provided below.  These descriptions should be considered for general 
guidance only, as interpretations of reach quality are inherently subjective.  The EDT 
output of reach priority will take precedence for reach categorization into the SRP for 
project scoring (see A-2). 

General Characteristics of Category 1—High Priority Reaches 

These subwatersheds/reaches represent systems that most closely resemble natural, high 
quality functional aquatic ecosystems.  In general, they support large, often continuous 
blocks of high-quality habitat and sub-watersheds (tributaries) supporting multiple 
populations.  Connectivity among these sub-watersheds/reaches and through the 
mainstem river corridor is good, and they significantly support life history functions for 
at least two of the highest priority species in the Yakima watershed (i.e., steelhead, bull 
trout, spring Chinook).  Exotic species may be present but are not dominant.  Protecting 
the functioning ecosystems in these sub-watersheds is a very high priority.  Habitat 
complexity and flow regimes in these watersheds are sufficient and diverse to support 
multiple salmonid species.  Given the existing functionality in Category 1 sub-
watersheds/reaches, the most appropriate projects are usually those that protect properly 
functioning habitats through a combination of easement and/or landowner agreements, 
conservancy programs, or property purchase.   

General Characteristics of Category 2—Medium Priority Reaches 

These sub-watersheds/reaches support important salmonid resources, and are often 
classified as strongholds for one or more populations throughout.  Category 2 sub-
watersheds/reaches generally have an increased level of fragmentation relative to 
Category 1 sub-watersheds from habitat disturbance and/or loss.  These 
subwatershed/reaches support a substantial area where the populations of the high 
priority species in the Yakima may have been lost or are at risk for a variety of reasons.  
At least one federally listed fish species should be found within the sub-watershed/reach 
of such category 2 reaches.  Connectivity among sub-watersheds within Category 2 
watersheds may still exist or could be restored so that it is possible to maintain or 
rehabilitate life history patterns and dispersal.  Restoring ecosystem functions and 
connectivity within these sub-watersheds are high priorities.  Such restoration projects in 
these watersheds should address causal mechanisms, such as land-forming processes, 
such that restoration projects are long-lived and relatively maintenance free. 
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Table A-2 Yakima Basin Reach and Sub-watershed Priorities 

Tier 2 Reach 
Category 

Snyder & Stanford Mainstem Reach or Sub-watershed 

Category 1: High 
Priority in 
Recovery 
Strategy 

High priority reaches include those reaches identified in the top third 
of the EDT analyses for high preservation or restoration potential for 
the ESA-listed stocks (steelhead, bull trout) and spring Chinook.  
Protection and restoration projects in mainstem reaches 10, 11; 
upper and lower (above Naches-Cowiche Div. Dam) Naches River 
and upper Naches tributaries (above Tieton R.); Satus Cr.; West, 
Middle and North Fork  Teanaway R. would also be considered in 
this category.  

Category 2: 
Medium Priority 

in Recovery 
Strategy 

Medium priority reaches include those reaches identified in the top 
third of EDT rankings for preservation/restoration potential of the 
non-listed salmon stocks of lesser priority to the Yakima recovery 
strategy (i.e., coho, fall chinook), or those reaches in the middle third 
of the rankings for the ESA-listed species and spring Chinook.  
Protection and restoration projects in the Snyder and Stanford (2000) 
mainstem reaches 4, 5, 6, 7, 8, 9; Toppenish Cr., Ahtanum Creek; 
Cowiche Cr., Manastash Cr., Taneum Cr., Swauk Cr., mainstem 
Teanaway R., lower Cle Elum R., Big Cr., Cabin Cr. would also be 
considered in this category. 

Category 3: Low 
Priority in 
Recovery 
Strategy 

Low priority reaches include those reaches identified in the middle 
third of EDT rankings for preservation/restoration potential of the 
non-listed salmon stocks of lesser priority to the Yakima recovery 
strategy, or the lower third of EDT rankings for the ESA-listed 
stocks or spring Chinook salmon.  Large-scale protection/restoration 
projects in the Snyder and Stanford (2000) mainstem reaches 1, 2 & 
3; Amon Cr., Corral Cr., Snipes Cr., Spring Cr., Marion Drain, 
Tieton R. below Tieton Dam, Wenas Cr., Wilson/Naneum Cr. 
system, Reecer Cr., Dry/Cabin creek would also fit in this category. 

 

General Characteristics of Category 3—Low Priority Reaches  

These sub-watersheds and/or reaches may still contain significant habitat that supports 
salmonids.  In general, however, these sub-watersheds have experienced substantial 
degradation and are highly fragmented by extensive habitat loss, most notably through 
loss of connectivity with the mainstem corridor.  The opportunities for restoring full 
expression of life histories for multiple populations found within the reach are limited, 
but possible to some extent.  An assessment of the production potential and habitat 
conditions is often warranted to best identify where restoration could best serve overall 
production in these sub-watersheds.  Therefore, projects in the SRFB “assessment” 
category are often the most appropriate for this group of sub-watersheds, although 
restoration projects focused on fixing well understood long-term source problems could 
also score high.  As with Category 2 sub-watersheds/reaches, restoration projects in 
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Category 3 sub-watersheds should address causal mechanisms for habitat degradation, so 
that any habitat restoration projects implemented are long-lived. 

A.4 Project Scoring Rationale and Protocol Methodology (SRP) 

Project proposal interpretation will be conducted using a two-tiered quantitative scoring 
method (the SRP) that reflects the benefits of each project on specific life history 
functions of the species that would most benefit from the project.  Briefly, projects are 
scored by answering a series of questions that address the biological functions provided 
for the species of importance to the recovery of salmon in the Yakima watershed, 
yielding a sum of scores (SS).  The SS is then weighted based on: (1) the geographic 
importance of the sub-basin/reach to salmon recovery where the project would occur (a 
multiplier of the score), and (2) the certainty of success/habitat quality modifier (a divisor 
of the score).  

How was the SRP model developed? 

The protocol proposed for scoring specific projects represents a modification of the 
Indicator Value Assessment (IVA) method initially developed for addressing wetland 
functions (Hruby et al. 1995) and a “salmon overlay” modification of that same model 
(City of Everett & Pentec, 2001).  It deviates substantially from these models in the type 
of questions asked, and the manner by which the data are ultimately used—to 
characterize the value of potential salmon restoration projects.  The model also differs in 
the application of weighting factors to yield the Total Project Score (TPS).  These 
weighting factors modify and normalize the sum of scores (SS) acquired from answering 
the questions in Table A-3 relative to: (1) the geographic prioritization of the sub-
watershed for overall salmon recovery where the project is proposed and (2) the certainty 
in outcome.  The geographic prioritization of the sub-watersheds/reaches within the 
Yakima basin reflects the overall salmon recovery strategy geared towards maximizing 
the native stock enrichment of steelhead, bull trout and chinook salmon.  The 
enhancement or re-establishment of naturally produced but hatchery-derived chinook and 
coho salmon is of lesser importance but still valid within the context of salmon recovery 
for the Yakima basin.  This species prioritization is reflected in the scoring template 
(Table A-3).   

How does it work, exactly? 

The Tier 1 project scoring method characterizes biological functionality created by 
potential projects through the answering of a series of yes/no questions that are focused 
on specific life history pathways of salmonids.  The maximum score for each question 
posed for a species is “5,” if the species is of the highest priority due its endangered or 
threatened status (steelhead/bull trout) or sociocultural and economic value (spring 
Chinook).  The cumulative score for all species that could benefit is tallied for each 
question.  Table A-3 provides the scoring template for the SRP model.  Note that points 
are only awarded for each “yes” answer in the template.   
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As seen in Table A-3, many questions have a, b and c parts to them.  Questions with 
subcategory designations of a, b or c (e.g., 1a, 1b, or 1c) are meant to indicate that the 
question is applicable to a and/or b, and/or c.   These are usually worded to reflect the 
general type of project categories recognized by the SRFB—namely, (a) protection-
based, (b) restoration-based, or (c) assessment-based.  In nearly all cases, only one of the 
a, b or c questions will apply, given the general project categories recognized by the 
SRFB, but some project proposals may fit into both a protection and restoration category, 
and it would therefore be appropriate to answer all the applicable questions.     

The following premises should be considered:   

• The maximum score for each question will vary by species, to reflect the overall 
species’ role in salmonid recovery in the Yakima watershed and/or their status under 
the ESA.  The maximum scores for each species are thus as follows: steelhead = 5, 
bull trout = 5, spring chinook = 5, fall chinook = , coho = 3, other native species (e.g., 
rainbow trout, sockeye salmon, mountain whitefish) = 2.   

• Steelhead and bull trout are given maximum scores of 5 because of their ESA listings 
in the mid-Columbia, and hence, Yakima basin.  Although the spring chinook are not 
an ESA listed species in the Yakima basin, they are perhaps the most important 
species to the watershed in terms of their role in the overall salmon recovery based on 
historic escapement and relative value to tribal and non-tribal Yakima River fisheries; 
thus, they are also given a maximum score of 5.  Fall chinook salmon are valued 
slightly lower than spring chinook in the Yakima R. fisheries and the stock is largely 
supported by hatchery augmentation using in-basin and out-of-basin stocks, hence, 
the maximum score to each question for this stock is 4.  Coho salmon are given a 
maximum score of 3 because native coho were extirpated from the system many 
years ago.  Ongoing efforts to reintroduce coho in the Yakima watershed are relying 
on hatchery introductions of out-of-basin stock origins.  Projects that benefit native 
resident rainbow trout and mountain whitefish are also recognized in the scoring 
template because the TAG recognizes that a holistic salmonid recovery plan should 
not exclude other native fishes whose stocks are interrelated to the higher valued 
stocks.   

• “Yes” answers are given to each question if the project is closely associated with the 
biological function for each species, as indicated in the question. 

• In recognition of the SRFB recovery objectives that emphasize protecting functioning 
habitat that already exists as the highest priority (JNRC 2001), “yes” answers to 
questions that focus on protection/preservation-based projects receive maximum 
scores possible for each species in question.  Similarly, as reflected in the scoring 
template questions (Table A-2), restoration-based projects receive slightly lower 
maximum scores, and assessment-based projects receive the lowest maximum scores 
in the template.   

• Restoration-based projects generally receive slightly lower scores than the maximum 
possible because the restoration of habitat to a functional status has greater 
uncertainty (and often cost) than preservation/protection-based projects.  Some 
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exceptions to this rule are seen in the scoring template, and are explained in the text 
below where applicable. 

• In general, “yes” answers to questions that focus on assessment-based projects 
receive the lowest scores for each species because habitat assessment projects in the 
Yakima basin are generally considered less essential to salmon recovery at this stage 
in the recovery process.  However, the TAG recognizes that some important 
restoration projects require assessments before they can proceed further.  Thus 
applicants should not be dissuaded from applying for SRFB funds for assessment 
projects provided a strong argument can be made to connect the assessment to a 
future restoration project.       

• Tier 2 weighting factors are applied to the Tier 1 sum of scores (SS) acquired from 
answering the questions in Table A-2.  The first weighting factor, WF-1, reflects the 
protection or restoration potential category of the reach where the project is proposed 
(Table A-3) and is applied as a multiplier to the SS.  Note that protection-based 
projects use the protection-based category for the reach where the project is proposed; 
restoration-based projects use the restoration potential categories (see Table A-2).  
The second weighting factor, WF-2, represents a modifier (divisor) to the score to 
reflect the certainty of success of the project.  Equation [1] reflects the full equation 
required to achieve the Total Project Score: 

[1] Total Project Score (TPS) = (SS)(WF1)(WF2) 

where:   

• SS = sum of scores for each Tier 1 question presented in the project scoring 
template (Table A-3) 

• WF 1 = Tier 2 sub-watershed/reach weighting factor.  For projects in Category 
1 sub-watersheds/reaches, multiply the unitless sum of scores (SS) by 1.4, in 
Category 2 sub-watersheds/reaches, multiply SS by 1.2, in Category 3 sub-
watersheds/reaches multiply SS by 1.0.   

• WF 2 = certainty of success/habitat quality modifier.  This modifier is applied to 
the equation to reflect several elements of uncertainty that may be associated 
with a proposed project.  These elements of uncertainty include:   

a) Unique elements of the habitat that may not otherwise be reflected in 
SS (e.g., project located in key spawning habitat, educational aspects). 

b) The certainty of the long-term viability of the project.  This 
characteristic reflects how the project addresses causal mechanisms of 
habitat impairment as opposed to symptoms of habitat impairments. 

WF 2 modifiers should be applied to the score of (SS)(WF1)(WF2) as one of 
three possible quotients: (a) WF 2 = 1.0—if the project has a high certainty of 
success in the long term.  That is, that the project will remain viable for the long 
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term, (b) WF 2 = 0.66—if the habitat where the project would occur offers 
habitat of use to the priority species for recovery but the habitat type is not 
particularly limited in the sub-watershed, or if there is less confidence in the 
long term viability of the project (75-90% certainty), or (c) WF 2 = 0.33—if the 
project would benefit habitat that is neither used by priority salmonids or is 
unlimited in the sub-watershed, or if the confidence in the long term viability of 
the project is better than random (50%), but less than 75%. 

The wide spread in the WF-2 modifiers should ensure adequate spread in project 
scores to differentiate amongst the different projects scored.  First-time 
applicants with no previous record of field project management and successful 
completion are strongly encouraged to partner with a co-applicant with a good, 
proven record to improve project certainty, and increase TAG confidence in 
project success. 
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Table A-3. Draft* Project Tier 1 Scoring Template. 

HABITAT PATHWAY Spring 
Chinook 

Coho  STHD Bull Trout Fall
Chinook 

 Other Fish 
(rainbow, 
whitefish 
Sockeye) 

Total  Score 
Possible2

HYDROLOGY (surface water, groundwater) 

1a project protects/preserves perennial stream or spring flows [F,R,M,S]1 5       3 5 5 4 2 24

1b project restores perennial stream or spring flows (e.g., via water right trade) [F,R,M,S] 1 5       3 5 5 4 2 24

1c project assesses functions of freshwater spring or stream flows (e.g., IFIM) [F,R,M,S]1 3       1 3 3 2 0 10

2a project protects against future groundwater withdrawals [F, R, M]1 3       1 3 3 2 0 12

2b project restores groundwater source by permanently eliminating water right [F, R, M]1 5       3 5 5 4 2 24

WATER QUALITY  (e.g., temperature, dissolved oxygen, suspended. sediments, nutrients, toxics) 

3a project protects against potential shoreline erosion through riparian planting, other natural  
bioengineering or land acquisition/easement [F, S, H, R] 1

5       3 5 5 4 2 24

3b project restores or stabilizes erosion-prone shoreline habitat [F, S,R,H] 1 4       2 4 4 3 1 18

4a project protects against water temperature increase (e.g, land purchase) [H, M, F, R, S] 1 4       2 4 4 3 1 18

4b project would restore habitat to yield lower temperatures over time [H, M, F, R, S] 1 5       3 5 5 4 2 24

4c project assesses temperature conditions to determine production potential [H, M, F, R, S] 3 1 3 3 2 0 12 

5a project would protect against future loss in d.o. percent saturation [H, M, F, R, S] 1 4       2 4 4 3 1 18

5b project would restore d.o. saturation to naturally achievable levels [H, M, F, R, S] 1 5       3 5 5 4 2 24

5c project would assess d.o. saturation levels to determine prod. Potentials [H, M, F, R, S] 1 3       1 3 3 2 0 12

6a project protects against future introduction of contaminant source [F,S,R,H] 1 4       2 4 4 3 1 18
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  HABITAT PATHWAY Spring 
Chinook 

Coho STHD Bull Trout Fall
Chinook 

Other Fish 
(rainbow, 
whitefish 
Sockeye) 

Total Score 
Possible2

6b project restores water quality by reducing or eliminating contaminant source [F, S,R,H] 1 5       3 5 5 4 2 24

6c project assesses contaminant source fate and transport [F, S,R,H] 1 3       1 3 3 2 0 12

IN-CHANNEL HABITAT (e.g., lwd, spawning gravel, pool/riffle ratios) 

7a        project protects or promotes lwd recruitment/retention [F, R, S] 1 5 3 5 5 4 2 24

7b project restores lwd densities in area where natural retention should exist [F, R, S] 1 4       2 4 4 3 1 18

7c project assesses lwd loading on basis of geomorphic constraints of stream [F, R, S] 1 3       1 3 3 2 0 12

8a project protects against spawning gravel scouring and/or embedding [S, F, H] 1 5       3 5 5 4 2 24

8b project restores spawning gravels to area where natural retention should exist [S, F, H] 1 4       2 4 4 3 1 18

8c        project assesses spawning gravels [S, F, H] 1 3 1 3 3 2 0 12

HABITAT ACCESS 

9 project protects habitat access under all flows [M, S, F, R, H] 1 5       3 5 5 4 2 24

10a project restores juvenile access under high flows [M, S, F, R, H] 1 3       1 3 3 2 0 12

10b project restores juvenile access under mean flows [M, S, F, R, H] 1 4       2 4 4 3 1 18

10c project restores juvenile access under low flows [M, S, F, R, H] 1 5       3 5 5 4 2 24

11a project restores adult access under high flows [M, S, F, R, H] 1 3       1 3 3 2 0 12

11b project restores adult access under mean flows [M, S, F, R, H] 1 4       2 4 4 3 1 18

11c project restores adult access under low flows [M, S, F, R, H] 1 5       3 5 5 4 2 24
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     Question HABITAT PATHWAY Spring
Chinook 

 SteelheadCoho Bull Trout Fall
Chinook 

Other Fish 
(rainbow, 
whitefish 
Sockeye) 

Total Score 
Possible2

12 project assesses habitat access/factors affecting upstream distribution [M, S, F, R, H] 1 3       1 3 3 2 0 11

FLOODPLAIN CONNECTIVITY/RIPARIAN CONDITION 

13a project protects floodplain connectivity (e.g., acquisition) [S, F, M, R, H] 1 5       3 5 5 4 2 24

13b project restores floodplain connectivity (e.g., dike breaching) [S, F, M, R, H] 1 5       2 5 5 4 1 22

13c project assesses floodplain connectivity [S, F, M, R, H] 1 3       1 3 3 2 0 12

14a        project protects riparian corridor [S, F, M, R, H] 1 5 3 5 5 4 2 24

14b project restores riparian corridor function [S, F, M, R, H] 1 5       2 4 4 3 1 18

14c project assesses riparian corridor function [S, F, M, R, H] 1 3       1 3 3 2 0 12

 

1Functions (listed in order of probable importance for project type): F--feeding, R - rearing; S - spawning, M- Migration,  H – health 

2Total Project Score (TPS) = SS(WF1)(WF2).  where SS = sum of individual Tier 1 scores for each question.  WF 1 = Tier 2 Weighting Factor; WF2 = Tier 2 Certainty of Success Weighting 
Factor 

WF 1:  TIER 2 sub-watershed/reach categories: multiply total score by 1.4 for projects in Category 1 sub-watersheds/reaches, 

 1.2 for Category 2 sub-watersheds/reaches, 1.0 for Category 3 sub-watersheds/reaches.  

WF 2 = 1.0 if high certainty of success (90-100%, where certainty is a long term increase in salmonid production); WF 2 = 0.66 if reasonably certain (75-90%) of success; WF 2 = 0.33 if 
moderately certain of success (50 to 75%). 

 



 

A.5  Rationale for Tier 1 Questions Related to Yakima Basin Recovery 

1.1.2 Habitat Pathway: Hydrology 

1.1.2 Question 1a: Does the project protect/preserve perennial stream or spring flows? 

Assumptions: This question addresses the essential functions of feeding, refuge, spawning, 
migration and osmoregulation provided for salmonids by projects that could preserve existing 
flows in stream channels within the Yakima watershed.  These functions can be affected by 
spring flows regardless of whether those flows are found in habitat directly used by salmonids, or 
upstream of salmonid habitat.  Flows could be secured/preserved by such actions as land 
acquisition or easements along riparian corridors where ephemeral tributaries or springs 
ultimately flow into (or already provide) existing salmonid habitat.  Projects that donate a 
shallow groundwater right, or prevent additional water rights from becoming established, could 
also yield an answer of “yes” to this question, in recognition of the groundwater/surface water 
connection to small streams and springs.  Projects that secure water flows upstream of 
anadromous barriers are still viable because they recognize the hydrologic continuity of stream 
networks.   

Protocol:  Answer “yes” if the project would protect or preserve the hydrology of a freshwater 
stream or spring.  If the project is a groundwater acquisition, the water right secured must be 
from a shallow aquifer hydraulically connected to a recognized stream or spring in the Yakima 
watershed.  Scoring can be done from maps or aerial photographs, but may require field survey 
to verify that the water flow is significant (i.e., measurable).   

1.1.3 Question 1b: Does the project restore perennial stream or spring flows? 

Assumptions: This question addresses the same functions as question 1a, and is similar in its 
rationale.  Because flow restoration is causal to the reestablishment of other functional elements 
of a salmonid stream (e.g., floodplain connectivity, in-channel habitat, etc.), flow restoration 
projects have maximum species scores of ‘5,’ similar to flow preservation/protection based 
projects.  Flow restoration could occur by returning historically diverted flows back into a 
historic channel, or removing specific screen diversions (i.e., as appropriate). 

Protocol:  See question #1a protocol.  Answer “yes” if the restoration of flow would be 
measurable after the project was complete and resulted in a quantifiable increase in fish use of 
habitat. 

1.1.4 Question 1c: Does the project assess functions of freshwater spring or stream 
flow/velocity profile(s)? 

Assumptions: This question addresses the same functions as those of questions 1a and 1b, 
although in practice, will primarily focus on the migration, spawning and feeding functions.  In 
some systems, there may be potential to maximize the functionality of flows for specific life 
history stages and species based upon modeling such as Instream Flow Incremental Methodology 
(IFIM) or other tools.  The assessment of stream flow could be a worthwhile endeavor as a 
salmon recovery project if there is information available to suggest that a system is currently 
artificially limited in its production potential by flow, and there is some manner by which flow 
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limitations could be rectified.  Under such a scenario, the assessment of the proper flows to 
support the species and life stages limited by the existing flow regime would be scientifically 
defensible and appropriate.  Such an assessment could serve as a precursor to a subsequent 
project aimed at flow supplementation (e.g., by developing a storage reservoir or wetland, 
restoring previously diverted flows and/or securing a water right).   

Protocol: Answer “yes” if the project would develop a database on flows in a basin(s) of interest 
to the Yakima watershed salmon recovery.  Protocols for the actual flow measuring should be 
developed in conjunction with a project application and consultation with the Lead Entity.  

1.1.5 Question 2a: Does the project protect against future groundwater withdrawals? 

Assumptions: Groundwater withdrawals affect surface water discharge, although the exact 
location of the effects of groundwater withdrawals on surficial flows are not easily recognized.  
For example, in the Yakima watershed, flow regulation has altered groundwater hydrology, 
resulting in a reduced spring snowmelt recharge.  Irrigation withdrawals in the summer result in 
reduced base flows below the Rosa diversion dam downstream of the Columbia confluence.  
Groundwaters supporting summer base flows are artificially elevated in temperature due to the 
flip-flop flow regime, which results in groundwater recharge of the upper basin (above Rosa) 
during the summer months—when recharge waters are warmer.  Groundwater withdrawals could 
further reduce baseflows, exacerbating the associated thermal impacts already limiting 
production in the lower basin.   

Protocol: Answer “yes” if the project prevents future groundwater withdrawals.  Because of the 
uncertainty in direct effects on surface flows, therefore the maximum score possible is lower 
than 2b for each species potentially benefited. 

1.1.6 Question 2b: Does the project restore groundwater source by permanently 
eliminating water right? 

Rationale & Assumptions: The functions of groundwater are explained in 2a (above).  The 
maximum score for question 2b exceeds that of 2a because the direct benefit to surface flows 
from such an action has less uncertainty associated with it. 

Protocol: See 2a. 

1.1.7 Question 3a:  Does the project protect against potential shoreline erosion through 
riparian planting, other natural bioengineering (i.e., without armoring), or land 
acquisition/easement? 

Rationale & Assumptions: Fluvial shorelines in the Yakima watershed represent the interface 
with the terrestrial environment.  The terrestrial interface is the principal source of organic 
enrichment to streams required for sustaining the detritus-based food web upon which salmonids 
ultimately (albeit indirectly) depend.  Maintaining shoreline integrity without artificial armoring 
is critical for the sustenance of the food web and the integrity of floodplain function.  Naturally 
unstable shorelines, however, can serve as a chronic source of fine sediments to streams that may 
ultimately affect spawning and rearing habitat conditions.  Protecting erosion-prone shoreline 
habitats can be facilitated by a variety of means through acquisition, easement, or specialized 
bioengineering.  This question recognizes the values of such projects, but emphasizes the need to 
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avoid bank armoring methods used historically to reduce shoreline erosion (i.e., rip-rap, log 
booms, etc.).  

Protocol: The boundaries between project areas should be examined during field surveys to 
determine the nature of shorelines.  Often, distinct breaks in shoreline type define the boundaries 
of adjacent project areas.  If these breaks are the result of shoreline armoring, bulkheading, or 
deep water, then the two adjacent project areas would be judged as lacking shallow-water 
connectivity.  Projects that protect shoreline habitats without armoring will receive an answer of 
“yes.”  Such projects can be accomplished through engineering that dissipates energy away from 
the shoreline without compromising shoreline habitats elsewhere.  Projects that compromise 
habitat elsewhere in the name of protecting shoreline habitat should not be scored.  An example 
of a project that would receive a “yes” to this question would be an acquisition or easement of 
low gradient shoreline with a recognized off-channel/side channel network. 

1.1.8 Question 3b:  Does the project restore or stabilize erosion-prone shoreline habitat 
without artificial armoring? 

Rationale & Assumptions: Riprapping or bulkheading of shorelines also interferes with normal 
shoreline sediment erosion and deposition processes (e.g., Canning and Shipman 1995).  Thus, 
bulkheads or riprap at any slope that limits natural shoreline processes are scored under this 
question.   

Protocol: This question can be answered either through site photographs of sufficient detail or 
through a site visit.  Answer “yes” to Question 3a if the project area high-water shoreline has 10 
to 50 percent riprap or vertical bulkheads.  Answer “yes” to Question 3b if more than 50 percent 
of the shoreline is hardened.  It is assumed that some assessment will be done in association with 
any restoration project focused on shoreline erosion, hence, there is no question addressing 
assessment-based projects on shoreline erosion.  

Protocol: Projects that restore shoreline habitats and integrity will receive an answer of “yes.”  
Shoreline stabilization means should not rely on immovable armoring unless part of a greater 
design that results in a net increase/improvement in shoreline/riparian habitat. 

1.1.9 Question 4a: Would the project protect against water temperature increases? 

Assumptions: When absolute temperature thresholds for salmonid survival are exceeded, the 
habitat is no longer usable by salmonids.  However, species tolerance levels differ within the 
Salmonidae, and among geographic locations.  Growth ceases before survival thresholds are 
reached (Fisher 2000).  Temperature preferences are generally 1 to 3ºC below which maximum 
growth can be achieved (Timmons et al. 1991, as cited in Fisher 2000).  The growth threshold for 
temperature is considered to be approximately 18 +/- 2 oC (64oF) as a 24-hr average.  Species 
with prolonged freshwater life cycles (e.g., coho, steelhead) are at greater risk to loss of habitat 
from temperature intolerance than species that spend a limited portion of their life cycle in 
freshwater.  

Protocol: Temperature within a project area should be determined from previous monitoring 
efforts to the extent practicable.  Alternatively, or additionally, this data can be collected during 
field visits with portable field probes.  Efforts should be made to characterize the temperature 
over the seasonal range, and such measurements should be taken in conjunction with dissolved 

Yakima Watershed Salmonid Recovery Strategy February 2004 
 40  



oxygen.  Measurement of acceptable temperature in a project area in the late spring or summer 
would suggest that this water quality factor would be unlikely to limit salmonid use in the fall 
through early spring, when temperatures are lower and DOs higher. 

1.1.10 Question 4b: Does the project restore habitat or flows to yield lower water 
temperatures over time? 

Assumption: See 4a.  Restoration of habitat to yield lower water temperatures receives a higher 
score because of the recognized limitations currently caused by high water temperatures in the 
Yakima river (i.e. WRIA 37).   

Protocol: Answer “yes” if the restoration project yields measurable reductions in the mean 
seasonal temperature in the project area, as compared to historical data. 

1.1.11 Question 4c: Would the project assess temperature conditions to determine 
production potential? 

Assumption: See 4a; assessment of temperature is scored lowest, as temperature limitations to 
salmonid production in the watershed are already largely understood. 

Protocol: Answer “yes” if the project involves a temperature monitoring component coupled 
with an assessment of how the temperature conditions will affect growth, survival and 
interspecific interactions. 

1.1.12 Question 5a:  Would the project protect against loss in dissolved oxygen saturation? 

Assumptions: This indicator addresses the health and growth efficiency of salmonids when 
dissolved oxygen concentrations are at their maximum for the altitude, salinity and water 
temperature where the project would occur.  Habitat provides no function for salmonid rearing or 
refuge during periods when DO concentrations are depressed below thresholds of tolerance for 
the priority species.  The threshold for DO below which growth may be compromised is 
established as 6 mg/l.  However, dissolved oxygen concentrations are a multi-function parameter 
affected by temperature, altitude and salinity—increases in all decrease the maximum dissolved 
concentrations at saturation (percent saturation).  Because these factors will vary naturally over 
conditions in the Yakima watershed, absolute concentrations are less reflective of habitat quality 
than is an index of percent saturation.  For this reason, both the absolute dissolved oxygen 
concentration as well as the percent saturation should be considered when evaluating how a 
project could affect this important water quality parameter.  Maximum habitat function is 
provided when the majority of habitat provides dissolved oxygen concentrations at saturation, 
and above the absolute thresholds at all times.  However, if the majority of an area does not meet 
temperature and/or DO criteria for salmonids (e.g., mid-day in midsummer) it can still provide 
suitable habitat at other times, when dissolved oxygen is not limiting.  Projects that reduce 
thermal loadings (e.g., via shading) and/or biological oxygen demand will have a positive effect 
on oxygen concentrations.  In-channel projects that increase mixing via aeration will also have a 
positive influence on this habitat parameter. 

Protocol: Dissolved oxygen in a project area should be determined from previous monitoring 
efforts to the extent practicable.  Alternatively, or additionally, this data can be collected during 
field visits with portable field probes.  Efforts should be made to characterize the DO over the 
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seasonal and/or tidal range, and such measurements should be taken with temperature.  
Measurement of acceptable temperature and DO in a project area in the late spring or summer 
suggests that these water quality factors would be unlikely to limit salmonid use in the fall 
through early spring, when temperatures are lower and DOs are higher.  Answer “yes” if the 
project would protect against a future decrease in dissolved oxygen. 

1.1.13 Question 5b. Would the project restore dissolved oxygen saturation to naturally 
achievable levels? 

Assumption: See 5a.  The restoration of dissolved oxygen is ranked higher than protection in this 
case, as current limitations in dissolved oxygen at multiple locations in the Yakima watershed 
currently preclude the use of potentially suitable habitat by salmonids.   

Protocol: Answer “yes” if a measurable increase in dissolved oxygen in the project area can be 
shown after project implementation.  

1.1.14 Question 5c: Would the project assess dissolved oxygen to determine production 
potential? 

Assumption: In many locations within the Yakima watershed it will be necessary to gauge the 
suitability of water quality for supporting salmonids prior to the implementation of a specific 
habitat or passage restoration project.  Dissolved oxygen often represents the most limiting water 
quality factor in marginal aquatic habitats and an assessment of the variability (seasonal and 
diurnal) is essential under such conditions. 

Protocol: Answer “yes” if monitoring will be conducted to assess variability in dissolved oxygen 
concentration and its effect on carrying capacity.    

1.1.15 Question 6a: Does the project protect against future introduction of contaminant 
source? 

Assumption: This question primarily addresses the feeding and health functions, as identified in 
Table A-1.  Toxicants within the water column or streambed sediments could cause direct 
mortality, preclude the use of habitat, or cause sublethal toxicity to salmonids during periods of 
exposure within a project area.  Such contaminants could also alter the food web upon which 
salmonids require for rearing.  For example, outmigrant juvenile salmonids passing through a 
PCB- and PAH-contaminated portion of the Duwamish River Estuary were found to exhibit 
reduced disease resistance relative to unexposed control group fish (Arkoosh et al. 1998).  In this 
study, the impact from such exposures to the overall salmonid population within a WRIA is 
assumed to be proportional to the relative percentage of the population exposed to those 
conditions when such thresholds are exceeded.  Thus, if water column or sediment thresholds are 
exceeded during periods of high abundance, then the impact could be significant; if thresholds 
are exceeded during low abundance periods, the impact from the stressor would be less 
significant, but still noteworthy.  It is assumed that exceedence of existing water quality toxicant 
standards within a project area (e.g., a TMDL listing) would equate to a potentially stressful 
condition for salmonids.  The direct impact from contaminated sediment exposures to the overall 
salmonid population within a WRIA is proportional to the total area affected.  Lethal 
concentrations of contaminants are defined by the state sediment quality standards (SQS) or 
cleanup screening levels (CSLs).  However, the SQS and CSLs criteria are biologically-based on 

Yakima Watershed Salmonid Recovery Strategy February 2004 
 42  



benthic infaunal taxa, and not directly linked to salmonids in the trophic zone.  More appropriate 
threshold references may need to be addressed.  A project that would prevent land use changes 
that might otherwise result in the introduction of a contaminant into the Yakima watershed (e.g., 
an acquisition) would protect against such future introductions.   

Protocol: Evaluation of water column and/or sediment contaminants within a project area can be 
conducted by review of relevant and applicable data from the site or from a nearby location that 
could be construed to exhibit similar conditions based upon site history.  If there were no 
historical record of industrial activity on or near the site, it would be unlikely that toxicant 
exceedences in the water column would exist.  Should field reconnaissance suggest that water or 
sediment quality is locally impaired within the project area, then field sampling should be 
conducted and samples submitted to a qualified laboratory to define the extent and significance 
of impairment.  Field observations of odd color, odor, sheen, or unusual biological indicators 
(e.g., dead fish, dead algae, etc.) would be indicators to the assessor that water samples should be 
collected and submitted for analysis from the project area.  If water samples are collected, site 
conditions will dictate whether simple grab samples, depth-integrated, or depth-profile sampling 
is warranted.  Standard water sampling protocols should be followed in accordance with standard 
methods (APHA et al. 1995).  Sediment sampling protocols should be followed in accordance 
with local jurisdiction requirements.  Thus, sampling may involve grab samples for surficial 
sediments or sediment coring.  Site-specific protocols will be developed for each evaluation in 
conjunction with regulatory authorities. 

1.1.16 Question 6b: Does the project restore water quality by reducing or eliminating 
contaminant source? 

Assumptions: See 6a; the restoration of water quality impaired by contaminants to enable the use 
of habitat previously precluded to salmonids is highly desirable in multiple locations within the 
Yakima watershed.  For this reason, the resolution of a recognized contaminant problem is 
scored slightly higher than a project that might simply protect an area from future introductions 
of a contaminant, as the latter should be largely prevented by existing state and federal 
regulations.   

Protocol: Answer “yes” if a measurable improvement in sediment and/or water quality can be 
verified after project implementation. 

1.1.17 Question 6c: Does the project assess contaminant source fate and transport? 

Assumptions: The identification of source sediment and water quality contamination with 
toxicants may be advisable prior to the implementation of a specific habitat or passage 
restoration project. 

Protocol: Answer “yes” if water quality or sediment quality investigations of a potential project 
area are usually identifiable for toxicants that could affect fish health or production. 
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1.1.18 Question 7a: Does the project protect or promote LWD recruitment/retention? 

Assumptions: Large woody debris (LWD) loading is particularly important to provide channel 
complexity and form pools used for rearing and refuge.  It is especially important for those 
species that exhibit long freshwater life history phases in their life cycle.  The recruitment 
potential of LWD varies naturally across the habitat types found in the Yakima watershed, and it 
has also been disrupted by flow regulation and revetments in many portions of the watershed.  
Projects that protect areas with functional recruitment potential are therefore particularly 
important. 

Protocol: Areas that currently recruit LWD into the active stream channel of the Yakima 
watershed can be protected by acquisition projects.  Project areas where LWD 
recruitment/retention is maintained or promoted through acquisition or other means would 
receive a “yes” to this question. 

1.1.19 Question 7b: Does the project restore lwd densities in area where natural retention 
should exist? 

Assumptions: Numerous reaches and subwatersheds are deficient in LWD.  The importation of 
LWD into such areas addresses a symptom of habitat impairment, rather than the cause, but is 
often advisable as a transitory means to add complexity to habitat and increase rearing areas. 

Protocol: Answer “yes” if the project results in a suitable increase in LWD density in the reach 
after project implementation. 

1.1.20 Question 7c: Does the project assess LWD loading on basis of geomorphic 
constraints of stream? 

Assumptions: The retention of wood in the channel is a function of channel width, wood size, and 
wood type, whereby wide channels retain proportionately less wood per unit channel length than 
narrower channels.  For purposes of this model, LWD is defined to include the following:  

• logs with length >8 m and diameter >0.6 m 

• logs/trees with rootwad and/or branches, length >8 m, and diameter >0.3 m 

• stumps with diameter >1 m 

Ralph et al. (1991) identified “good” loading levels for Washington streams with channel widths 
less than 20 m in unmanaged forests at a range of 0.46 to 3.95 pieces per channel width. Values 
specific to the Yakima basin (as available) should be used to refine the above wood loading 
assessment indicators to represent a suitable recruitment of LWD in the project area. 

Protocol: Wood loadings within a project area must be assessed by field surveys of the project 
area.  A number of pieces by size class along the edge of the bankfull width line should be 
counted along with those visible at lower water levels.  In a broader floodplain area, the number 
of pieces of LWD visible between is counted and divided by the area of the project area between 
the same boundaries. 
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1.1.21 Question 8a: Does the project protect against spawning gravel scouring and/or 
embedding? 

Assumption: In some reaches of the Yakima watershed, gravel embeddedness limits the quality 
of otherwise suitable habitat for spawning due to excessive recruitment and/or deposition of 
fines.  In other areas, manipulations to the shoreline or stream corridor have affected the 
recruitment rates of salmonid spawning-sized gravels.  Flow manipulations and/or flood scours 
may, in some reaches or subwatersheds, also be contributing to gravel scouring.  Certain 
property acquisitions or flow regulation projects may have the benefit of providing stability to 
known spawning bed locations by preventing their alteration.     

Protocol: Answer “yes” if the project would occur in an area identified as a known spawning 
ground for any of the species of interest to the recovery strategy, and the project would help to 
preserve/protect the spawning areas.  

1.1.22 Question 8b: Does the project restore spawning gravels to area where natural 
retention should exist? 

Assumption: See 8a for potential impacts to spawning gravels.  The restoration of spawning beds 
could provide direct increases to salmon production; however, the long term benefits of such 
projects is predicated upon addressing the source for the loss of spawning gravels initially. 

Protocol: Answer “yes” if the project establishes spawning beds in a geomorphically suitable 
location where previously they did not exist. 

1.1.23 Question 8c: Does the project assess spawning gravels? 

Assumptions: The assessment of the suitability of an area for providing spawning habitat should 
be conducted with the consideration of other habitat restoration projects potentially implemented.  
However, past studies of the Yakima watershed have largely documented where spawning 
occurs or is impaired by an inadequate quantity or quality of gravel. 

Protocol: Answer “yes” if the project involves some component of substrate assessment.  
Embeddedness can be determined qualitatively by visual inspection, or quantitatively by freeze-
core methods. 

1.1.24 Question 9: Does the project protect habitat access under all flows? 

Assumptions: Artificial (man-made) barriers to immigration and emigration limit habitat use by 
salmonids for spawning and rearing, and thereby may reduce the overall carrying capacity of the 
aquatic environment for salmonid production.  Habitat access restrictions may ultimately 
represent the most important element to reducing the ability of a system to support salmonids.  
Protecting habitat access to suitable habitat represents the first step towards ensuring that further 
habitat loss from displacement does not occur. 

Protocol: Answer “yes” if the project proposed will not limit access and will protect existing 
access under all flows where access is currently facilitated.   
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1.1.25 Question 10a: Does the project restore juvenile access under high flows? 

Assumption: See question #9 for role of habitat access.  Restoration of access to juveniles under 
high flows may be a benefit, provided it does not result in stranding when flows drop.  It is 
scored lower than 10b or 10c, as the ideal scenario provides for access under the lowest of flows. 

Protocol: Answer “yes” if access is restored under ordinary high flows. 

1.1.26 Question 10b: Does the project restore juvenile access under mean flows? 

Assumptions: See question #10a.  This question has maximum scores slightly lower than those 
identified under 10c (low flows). 

Protocol: Answer “yes” if access is restored under average flows, and is not restricted by higher 
flows.   

1.1.27 Question 10c: Does the project restore juvenile access under low flows? 

Assumptions: See question #10a.  Many areas of potential habitat are precluded from use when 
flows are minimal.  This question receives the highest possible scoring due to the desirability of 
providing minimum flows that ensure habitat access to juveniles.  

Protocol: Answer “yes” if access is restored under low flows, and is not restricted by higher 
flows. 

1.1.28 Question 11a: Does the project restore adult access under high flows? 

Assumptions: Access to habitat by adult salmon is most often restricted by depth, height and 
velocity barriers, as with juvenile salmonids.  With the exception of depth, height and velocity 
barriers are less restrictive to adults than juveniles owing to their larger size.  Providing access to 
habitat represents the first step in ensuring the potential for adult spawning and subsequent 
juvenile rearing. 

Protocol: An assessment of whether and how passage restoration could be restored should 
consider available protocols for analyzing barriers to upstream migration (Powers 1997).  
Answer “yes” the design implemented restores upstream passage for adult salmonids under high 
flow. 

1.1.29 Question 11b: Does the project restore adult access under mean flows? 

Assumptions: See 11a; passage restoration under mean flow is scored slightly higher than under 
high flows because available habitat is more accessible. 

Protocol: See 11a; answer “yes” if the design restores passage under mean flows. 

1.1.30 Question 11c: Does the project restore adult access under low flows? 

Assumption: See 11a.  Access under low flows is the most desirable goal and is therefore scored 
highest. 
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Protocol: See 11a; answer “yes” if habitat access is provided under typical low flows in the 
system. 

1.1.31 Question 12: Does the project assess habitat access/factors affecting upstream 
distribution? 

Assumption  To answer this question, the assessor must examine the project area for the 
presence/absence of culverts, dikes and/or fish screens.  If these are present within the project 
area, they pose a potential restriction to immigration/emigration of salmonids (recognizing that 
in some places that fish screens are warranted).  Culverts should be evaluated for length, slope, 
diameter, jump height, pool depth, water depth in the culvert, and velocity, using the criteria 
established by the WDFW for adult and juvenile fish passage (Powers 1997). 

Protocol: Answer “yes” if the project can determine either alternatives to 
immigration/emigration barriers of salmonids, or the design allow for easier passage. 

1.1.32 Question 13a: Does the project protect floodplain connectivity (e.g., acquisition)? 

Assumption  Past development and agricultural practices have confined the historic floodplain in 
the Yakima River, resulting in a substantial loss of productive rearing habitat.  Efforts to re-
establish floodplain connectivity often yield measurable increases in fish use, and provide refuge 
and rearing conditions for juvenile salmonids during high flows.  This question addresses the 
existing recognized function of floodplain areas (vs. historic), and seeks to give credit for 
protecting such important habitat. 

Protocol: Answer “yes” if the project, via acquisition or other means, protects existing 
connectivity of aquatic habitat with the floodplain. 

1.1.33 Question 13b: Does the project restore floodplain connectivity (e.g., dike 
breaching)? 

Assumptions  Channel armoring and roadways along many portions of the Yakima watershed 
currently restrict the connectivity of stream channels with their floodplains.  Restoring floodplain 
connectivity can yield measurable benefits to water quality and fish production. 

Protocol: Answer “yes” if the project restores hydrologic and biologic connections to historic 
floodplain habitat. 

1.1.34 Question 13c: Does the project assess floodplain connectivity? 

Assumptions  See 13a; an assessment of floodplain connectiveness to a project area may be 
required prior to restoration. 

Protocol: Answer “yes” if the proposed project assesses floodplain connectivity. 

1.1.35 Question 14a: Does the project protect riparian corridor? 

Assumptions: Late seral stands of riparian forest are necessary to recruit LWD into the active 
stream channel and floodplain accessible to anadromous fish.  Immature riparian forests do not 
provide LWD that will be retained for a long enough period of time in the channel to be 
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considered important fish habitat elements.  Riparian vegetation also provides shade and organic 
contributions to support the detrital base upon which salmonids ultimately depend.  Riparian 
vegetation that includes a mix of native species will provide a greater food resource to juvenile 
salmonids than will a riparian border of non-native species.   

Flow regulation in the Yakima watershed, particularly within WRIA 37, have resulted in the 
simplification of the riparian corridor.  As a result, mixed-age riparian forests are not present 
because newly sprouted seedlings are abnormally scoured or desiccated by the flip-flop flow 
regulation.  The long-term impact of these effects suggest that the late seral stands currently 
existing, once gone from natural attrition, will not be replaced at the normal rate.  Such a 
condition, if realized, could exacerbate the high temperature conditions already identified as a 
limiting factor in the lower basin. 

Protocol: Answer “yes” if the project protects riparian functions.  

1.1.36 Question 14b: Does the project restore riparian corridor function? 

Assumptions: The restoration of the riparian corridor is, in many cases, essential for providing a 
long term source of LWD to the channel, as well as providing shade over the channel and 
detritus to support the food web.   

Protocol: Answer “yes” if the project restores riparian function. 

1.1.37 Question 14c: Does the project assess riparian corridor function? 

Assumptions: Width and composition of the riparian forest is usually assessed from a site survey 
of the project area, as aerial photography may not provide the accuracy to delineate the riparian 
composition at the widths defined by the model.  The state of maturity of a riparian stand can be 
evaluated from recent, high-quality, aerial photographs, or from field surveys.  Relatively smaller 
sizes of LWD can be retained in lower-energy, off-channel estuarine habitats and thus provide 
the same functions as larger LWD in more active channels.  Mature trees considered for this 
purpose are those with diameter at breast height (dbh) of more than 0.3 m.  Diameter at breast 
height should be considered from field measurements of at least six trees within the project area. 

Protocol: Answer “yes” if the project involves a quantitative assessment of riparian corridor 
function.   
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APPENDIX B:   

REACH PRIORITY BY SPECIES 

APPENDIX B: REACH PRIORITY BY SPECIES 

Priority designations are based on Ecosystem Diagnostic and Treatment (EDT) analysis and our 
Technical Advisory Group’s (TAG) professional knowledge based on scientific data and 

working experience.  However, since EDT modeling for bull trout will not be completed until the 
Fall of 2004 we used the TAG’s professional knowledge to complete the bull trout designations.  

These maps were generated for the following purpose: to provide guidance to help prioritize 
projects, to inform project proponents of priority areas for our Lead Entity, and to present our 

priorities to the Salmon Recovery Board.  The maps were developed for the Lead Entity to help 
rank projects and should not be used for other purposes.
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Map 1.  Steelhead habitat preservation priority guidance. 
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Map 2.  Steelhead habitat restoration priority guidance. 
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Map 3.  Bull trout habitat preservation priority guidance. 
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Map 4.  Bull trout habitat restoration priority guidance. 

 

Map 5.  Spring chinook habitat preservation priority guidance. 
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Map 6.  Spring chinook habitat restoration priority guidance. 

Yakima Watershed Salmonid Recovery Strategy February 2004 
 56  



 

 

Map 7.  Fall chinook habitat preservation priority guidance. 
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Map 8.  Fall chinook habitat restoration priority guidance. 
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Map 9.  Coho habitat preservation priority guidance. 
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Map 10.  Coho habitat restoration priority guidance. 
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APPENDIX C: 

ACTION PRIORITY BY REACH OR STREAM 
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APPENDIX C: ACTION PRIORITY BY REACH OR STREAM 

 

Action priorities are based on EDT analysis and are to be used as a tool to help guide Project Proponents, the Technical Advisory Group 
(TAG), the Citizen Committee, and the Board.  This is a static list of priorities that will be updated as conditions change and when new 
information determines a change in priorities is needed.  The action priorities listed for each tributary is not necessarily in priority order 
but does provide the actions that are the most important to recover suitable habitat within the tributary.  The TAG will use other resources 
and professional knowledge to refine priorities during project evaluations as described in the main body of this strategic plan. 

    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

Ahtanum  Ahtanum Creek Max Temperature Low Flow Screening & Passage Riparian / LWD Confinement 

  Bachelor Creek Screening & Passage Max Temperature Low Flow Summer Riparian / LWD Hyporheic Discontinuity 

  Foundation Creek Fine Sediment Riparian / LWD Confinement Bed Scour Depth   

  MF Ahtanum Fine Sediment Riparian / LWD Bed Scour Depth Confinement   

  Nasty Creek Fine Sediment Natural Confinement Riparian / LWD    

  NF Ahtanum Fine Sediment Riparian / LWD Confinement Bed Scour Depth   

  SF Ahtanum Fine Sediment Max Temperature Riparian / LWD Screening & Passage   

  Spring Branch Cr LWD Deficiency Confinement Fine Sediment Max Temperature Riparian Degradation 

American   American R Carcass Deficiency Riparian / LWD Non-Native Fish Spp Bed Scour Depth   

  Miner Cr. Carcass Deficiency LWD Deficiency     

  Morse Cr. Fine Sediment Carcass Deficiency LWD Deficiency Embedded   

  Bumping R Fine Sediment Max Temperature Non-Native Fish Spp LWD Deficiency Low Flow Winter 

  Deep Cr Fine Sediment Carcass Deficiency     Embedded
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    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

  Kettle Creek Carcass Deficiency Fine Sediment LWD Deficiency Non-Native Fish Spp   

  Rainer Fork Carcass Deficiency Non-Native Fish Spp     

  Union Cr. Carcass Deficiency      

Cle Elum  Cle Elum River Riparian / LWD Carcass Deficiency Riparian Degradation Non-Native Fish Spp Flow 

  Waptus River Carcass Deficiency Riparian / LWD Non-Native Fish Spp    

  Cooper River Riparian / LWD Carcass Deficiency Confinement    

Cowiche   Cowiche Cr Screening & Passage Flow Fine Sediment Riparian / LWD Max Temperature 

  Cowiche Cr SF Screening & Passage Flow Max Temperature Riparian / LWD Fine Sediment 

  NF Cowiche Cr Fine Sediment Riparian / LWD Max Temperature   Screening & Passage Flow

  Reynold's Cr. Max Temperature Confinement Fine Sediment Riparian / LWD   

Currier  Currier Creek Fine Sediment Max Temperature Confinement Riparian / LWD Flow 

  Reecer Creek Max Temperature Fine Sediment Riparian / LWD Confinement Flow 

Greenwater  Pyramid Creek Fine Sediment Max Temperature Riparian Degradation Low Flow   

Kachess  Kachess River Riparian / LWD Carcass Deficiency Fine Sediment Low Flow   

Little Naches Bear Cr  Max Temperature Fine Sediment LWD Deficiency    Low Flow Confinement

  Blowout Cr. Fine Sediment Bed Scour Depth Riparian / LWD Max Temperature   

  Crow Cr. Fine Sediment Max Temperature Low Flow Carcass Deficiency   

  Little Naches Fine Sediment Riparian / LWD Max Temperature   Carcass Deficiency Confinement

  NF Little Naches Fine Sediment Riparian / LWD Max Temperature Carcass Deficiency Low Flow 
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    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

  SF Little Naches  Carcass Deficiency Flashiness High Flow Low Flow   

  Matthew Cr. Bed Scour Depth Fine Sediment Riparian / LWD Low Flow   

  Pileup Cr. Bed Scour Depth Fine Sediment Low Flow LWD Deficiency   

  Quartz Cr. Fine Sediment Bed Scour Depth Low Flow Embedded   

Lower Yakima Yakima River 1 A - 1F Max Temperature Water Quality Predation & Comp. Hyporheic Discontinuity   

  Yakima R. 2 A - 2E Max Temperature Water Quality Predation & Comp. LWD Deficiency Hyporheic Discontinuity 

  Yakima R.-3 Max Temperature Predation Risk Fine Sediment Predation & Comp.   

  Yakima R.-4 Max Temperature Fine Sediment Predation & Comp. Water Quality LWD Deficiency 

  Yakima R.-5 Riparian / LWD Max Temperature Predation & Comp. Fine Sediment   

Manastash  Manastash Creek Passage & Screening Max Temperature Low Flow Riparian / LWD Confinement 

  NF Manastash Cr. Fine Sediment Riparian / LWD Max Temperature   Low Flow Confinement

  SF Manastash Passage & Screening Fine Sediment Riparian / LWD Max Temperature Low Flow 

Middle Yakima Yakima R. 6 Max Temperature Fine Sediment Predation & Comp.   Confinement Hyporheic Discontinuity

  Yakima R.-7 LWD Deficiency Fine Sediment Max Temperature Confinement   

  Yakima R.-8 LWD Deficiency Fine Sediment Max Temperature Predation & Comp.   

Naches  Buckskin Slough Fine Sediment Riparian / LWD Confinement Max Temperature   

  Naches R Max Temperature Riparian / LWD Confinement   Fine Sediment Flow

  S Naches Channel Screening   Max Temperature Riparian / LWD Confinement Fine Sediment 

Nile   Nile Cr. Max Temperature Fine Sediment Hatchery Fish Carcass Deficiency Low Flow 
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    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

Rattlesnake  Hindoo Cr. Fine Sediment Carcass Deficiency     

  Little Rattlesnake Cr. Max Temperature Fine Sediment Confinement LWD Deficiency Turbidity 

  Rattlesnake Cr Max Temperature Fine Sediment Hyporheic Discontinuity Low Flow Carcass Deficiency 

Satus  Bull Creek Max Temperature Riparian / LWD Low Flow Fine Sediment   

  Dry Creek Max Temperature Riparian / LWD Fine Sediment Low Flow Confinement 

  Kusshi Creek Max Temperature Riparian / LWD Low Flow Confinement   

  Logy Creek Fine Sediment Max Temperature Riparian / LWD Confinement   

  Mule Dry Creek Low Flow Max Temperature Riparian / LWD Confinement   

  Satus Creek Max Temperature Riparian / LWD Fine Sediment Confinement Low Flow 

  Wilson Charlie Cr Max Temperature Riparian / LWD Low Flow Predation Risk   

Swauk  Iron Creek. Fine Sediment Max Temperature LWD Deficiency Confinement   

  Williams Creek Fine Sediment Riparian / LWD Confinement Bed Scour Depth Low Flow 

  Swauk Creek Screening Fine Sediment Max Temperature Riparian / LWD Low Flow 

  Taneum Creek Max Temperature Riparian / LWD Fine Sediment   Confinement Carcass Deficiency

  Taneum Creek SF Fine Sediment Max Temperature Confinement Riparian / LWD   

Teanaway Bear Ck (Teanaway) Fine Sediment Max Temperature Confinement LWD Deficiency Carcass Deficiency 

  Dickey Creek Max Temperature Confinement Riparian / LWD Fine Sediment   

  Indian Ck (Teanaway) Max Temperature Confinement Fine Sediment LWD Deficiency   

  Jack Creek. Max Temperature Fine Sediment Confinement LWD Deficiency   
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    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

  Johnson Creek. Fine Sediment LWD Deficiency Max Temperature Carcass Deficiency Confinement 

  Jungle Creek. Max Temperature Confinement Riparian / LWD Hatchery Fish   

  Lick Creek Max Temperature Confinement Fine Sediment LWD Deficiency   

  Middle Creek Max Temperature Confinement Riparian / LWD Fine Sediment   

  Stafford Creek Riparian / LWD Fine Sediment Confinement Low Flow Carcass Deficiency 

  Teanaway R MF Max Temperature Fine Sediment Carcass Deficiency Riparian / LWD Confinement 

  Teanaway R NF Max Temperature LWD Deficiency Fine Sediment Confinement Carcass Deficiency 

  Teanaway R WF Max Temperature Carcass Deficiency Riparian / LWD Fine Sediment   

  Teanaway River Max Temperature LWD Deficiency Flow    Predation Risk Confinement

Tieton  Clear Cr Carcass Deficiency Non-Native Fish Spp     

  Indian Cr Fine Sediment Bed Scour Depth LWD Deficiency Carcass Deficiency Non-Native Fish Spp 

  Oak Cr. Max Temperature Hatchery Fish Carcass Deficiency LWD Deficiency Confinement 

  Tieton R Riparian / LWD Confinement Fine Sediment Low Flow   

  Tieton R NF Carcass Deficiency Max Temperature Fine Sediment Riparian / LWD Confinement 

  Tieton R SF Passage Fine Sediment Max Temperature Riparian / LWD Carcass Deficiency 

  Wildcat Cr. Fine Sediment Riparian / LWD Carcass Deficiency    

Toppenish  Agency Creek Max Temperature Fine Sediment Riparian / LWD Confinement Low Flow 

  NF Simcoe Creek Passage Max Temperature Fine Sediment Low Flow Riparian / LWD 

  NF Toppenish Creek Fine Sediment Max Temperature Confinement Low Flow Riparian / LWD 
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    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

  Simcoe Creek Max Temperature Riparian / LWD Fine Sediment   Confinment Hyporheic Discontinuity

  SF Simcoe Creek Passage Max Temperature Riparian / LWD Low Flow Hyporheic Discontinuity 

  SF Toppenish Creek Carcass Deficiency       

  Toppenish Creek Max Temperature Riparian / LWD Fine Sediment Hyporheic Discontinuity Low flow 

  Wahtum Creek Fine Sediment Max Temperature Riparian / LWD Low Flow   

  Willy Dick Canyon Fine Sediment Max Temperature Riparian / LWD Flow Carcass Deficiency 

Umptanum  Umtanum Creek Max Temperature Fine Sediment Riparian / LWD LWD Deficiency Confinment 

Upper Yakima Big Creek Passage & Screening Fine Sediment Riparian / LWD Max Temperature Flow 

  Gold Creek Fine Sediment Max Temperature Carcass Deficiency   LWD Deficiency Minimum Width

  Little Creek Fine Sediment Max Temperature Riparian / LWD Carcass Deficiency Hyporheic Discontinuity 

  Tucker Creek Fine Sediment Carcass Deficiency Riparian Degradation Low Flow   

  Yakima R.-9B Max Temperature LWD Deficiency Confinement Hyporheic Discontinuity Hatchery Fish 

  Yakima R.-10 LWD Deficiency Max Temperature Hyporheic Discontinuity Fine Sediment   

  Yakima 11A - 11C Fine Sediment LWD Deficiency Max Temperature Confinement Carcass Deficiency 

  Yakima R.-12 Fine Sediment LWD Deficiency Confinement Max Temperature   

  Yakima R. 13A - 13B Riparian / LWD Fine Sediment Max Temperature Carcass Deficiency   

  Yakima R.-14 LWD Deficiency Fine Sediment Max Temperature Natural Confinement   

  Yakima R.-15 Fine Sediment LWD Deficiency Confinement Bed Scour Depth   

  Yakima R.-16 Fine Sediment Carcass Deficiency Riparian / LWD    
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    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

  Yakima R. 17A - 17B Fine Sediment Riparian / LWD Low Flow Max Temperature Carcass Deficiency 

  Yakima R.-18 Fine Sediment Low Flow Carcass Deficiency   Riparian Degradation Pathogens

  Yakima R.-19B  Gradient   Fine Sediment Confinement LWD Deficiency Hyporheic Discontinuity 

  Yakima R.-20 Fine Sediment Riparian / LWD Confinement Carcass Deficiency   

  Yakima R.-21 Carcass Deficiency Max Temperature Fine Sediment Non-Native Fish Spp   

Wenas  Wenas Creek Max Temperature Screening & Passage Low Flow Riparian / LWD Fine Sediment 

  Wenas Creek NF Max Temperature Confinement Fine Sediment Riparian / LWD   

Wide Hollow Wide Hollow Creek Screening & Passage Max Temperature Confinement Fine Sediment Water Quality 

Wilson  Badger Creek Fine Sediment Max Temperature Confinement Riparian / LWD Screening & Passage 

  Bull Ditch Confinement Riparian / LWD Fine Sediment    

  Cabin Creek Max Temperature Riparian / LWD Low Flow Confinement   

  Caribou Creek Fine Sediment Max Temperature Confinement Riparian / LWD Flow 

  Cherry Creek Fine Sediment Max Temperature Screening & Passage Confinement Riparian / LWD 

  Coleman Creek Max Temperature Fine Sediment Screening & Passage Confinement Riparian / LWD 

  Cooke Creek Fine Sediment Max Temperature Screening & Passage Confinement Riparian / LWD 

  East Branch Wilson Creek Fine Sediment Riparian / LWD Max Temperature   Screening & Passage Flow

  Lower Naneum Creek Max Temperature Fine Sediment Screening & Passage Confinement Riparian / LWD 

  Mercer Creek Fine Sediment Confinement Riparian / LWD Screening & Passage   

  Park Creek Fine Sediment Max Temperature Confinement Riparian / LWD Screening & Passage 

Yakima Watershed Salmonid Recovery Strategy February 2004 
 69  



    Limiting Factors 

Watershed Stream Name       1 2 3 4 5

  Taneum Creek NF Fine Sediment Max Temperature Carcass Deficiency Riparian / LWD   

  Upper Naneum Creek Fine Sediment Max Temperature Hyporheic Discontinuity LWD Deficiency   

  Wilson Creek Screening & Passage Fine Sediment Confinement Max Temperature Riparian / LWD 
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APPENDIX D:  DRAFT WATERSHED SUMMARY PLAN FOR COWICHE CREEK 

Watershed summary plans will be developed over time and will be reviewed and approved by 
the Technical Advisory Group.  Over time this guidance will replace appendix C.  Below is an 
example of a watershed plan for Cowiche Creek. 

COWICHE CREEK ASSESSMENT AND INTERIM STRATEGY 

Native species:  Steelhead, chinook (rearing), coho 
(extirpated and reintroduced), resident rainbow trout, 
westslope cutthroat trout, and possible bull trout. 

Drainage area:  ###,000 acres 

STATUS: High priority for passage restoration for steelhead 

SIGNIFICANT SUBWATERSHEDS: 

South Fork Cowiche, Reynolds, and North Fork Cowiche (restoration and protection efforts should be focused 
on SF Cowiche and Reynolds Creeks) 
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ACTORS AFFECTING HABITAT CONDITION: 

 Passage give description 

 Screening needs give description 

 Low instream flows in mid and lower reaches of Cowiche and SF Cowiche. 

 Dikes and riprapped in places resulting in a highly simplified channel. 

 LWD levels and recruitment potential below desired amounts due to riparian degradation in mid and 
lower reaches of Cowiche and SF Cowiche. 

 High temperature associated with low flows and degraded riparian and floodplain. 

 Other water quality issues - 303(d) 

 Beaver activity is limited where riparian vegetation is cleared in mid and lower reaches of Cowiche 
and SF Cowiche 

 Some road placement constricts the stream channel & increases sediment input 

LEVEL OF CERTAINTY: 

 Field surveys by YTAHP have been conducted.  Surveys identified barriers, screening needs, and 
riparian habitat condition.  This survey provides a high confidence level in assessment of limiting 
factors for restoration projects and assessment of habitat function for protection projects. 

 Some uncertainty exists on relation of instream flows and fish habitat. 
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RECOMMENDATIONS (IN PRIORITY): 

1. Remove passage barriers 

2. Address screening needs 

3. Improve instream flow conditions in the mid and lower reaches of Cowiche and the SF Cowiche. 

4. Protect and restore access to floodplains, side channels, and riparian areas 

5. Reduce road densities, improve roads, and relocate problem roads to reduce their effects on 
hydrology and instream sediment conditions. 

6. Monitor baseline water quality parameters throughout the watershed. 

PROJECTS PROPOSED, FUNDED, AND IMPLEMENTED: 

 Cowiche Creek barrier and screening project – will provide passage and screening on two irrigation 
diversion (funded by SRFB – implementation is waiting for irrigation efficiency opportunities to be 
evaluated) 

 Snow Mt Ranch restoration and protection project – will restore passage, improve instream flows, 
and protect quality habitat (proposed and being considered by SRFB) 

 Yakima Tributary Access and Habitat Program (YTAHP) – will survey passage and screening needs, 
survey habitat conditions, and seek funding to address passage, screening, and habitat needs (funded 
by BPA – surveys on Cowiche Creek are nearly complete and proposals are being developed to seek 
funding) 
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MEANS TO MEASURE EFFECTIVENESS: 

 Monitor passage at fixed barrier sites and throughout the Cowiche and SF Cowiche 

 Conduct spawning survey for both steelhead and coho yearly. 

 Monitor screening effectiveness 

 Monitor stream flows at fixed stations year-round. 

 Monitor stream channel sinuosity, width/depth ratio, riparian coverage from fixed stations and with 
remote sensing on a periodic schedule (i.e., every 3 or 5 years). 

 Monitor Road improvements and relocation efforts.   

 Monitor selected water quality parameters (temperature, turbidity, etc.) at fixed stations. 
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APPENDIX E: Stock Status summary 

Bull Trout 

The Yakima River population of bull trout is considered a distinct stock within the threatened 
Columbia River Distinct Population Segment (DPS).  The USFWS (Service) listed bull trout in the 
Columbia River Distinct Population Segment, which includes the Yakima River Basin, as 
threatened on June 10, 1998 (63 FR. 31647; June 10, 1998).  The status of Yakima River bull trout 
is considered critical based on ESA listings and chronically low numbers of fish encounters 
(WDFW and WWTIT 1994, Busby et al. 1998).   

Bull trout have been reported to use habitat in 67 streams of the Yakima watershed, although few 
areas have been consistently indexed for use (http://query.streamnet.org/Request.cfm?cmd= 
BuildPicklist&PicklistItem=DataCategory&Steps=Query,MainStates=Yes&Required=Species,Col
umbiaSubbasin2001&ColumbiaSubbasin2001=48&Species=14).  Native bull trout inhabiting the 
upper mainstem are believed to be fish that have outmigrated from the upper river tributaries as 
juveniles or were flushed out of headwater reservoirs.  The upper mainstem Yakima River fluvial 
population is comprised of fish that inhabit the mainstem between Rosa Dam and the Cle Elum, 
Kachess, and Keechelus dams.  Isolated resident populations are recognized within the North Fork 
Teanaway River, Ahtanum Creek, Bumping Lake, Cle Elum Lake, Kachess Lake, and Keechelus 
Lake (Busby et al. 1998).  These stocks are considered at risk of stochastic extirpation due to their 
inability to be refounded, their single life-history form, their low abundance, and their limited 
spawning area (Busby et al. 1998).  In addition to these stocks, the Service recognizes sub-
populations in the Naches River and Rimrock Lake Basin, which are consistent with the stocks 
identified by WDFW (1998).  The sub-populations in Rimrock Lake (south fork Tieton River/Bear 
Creek and Indian Creek)are considered stable while the subpopulations in the Naches River 
(Rattlesnake Creek, American River and Crow Creek) are classified as unknown (USFWS 1998).  
Construction of dams without fish passages, unscreened irrigation diversions, and increased 
temperatures caused by development and diking along shorelines are considered the major factors 
responsible for the critical status of this species in the Yakima watershed.  Additional threats facing 
bull trout in the basin include agricultural practices and associated water withdrawal, forestry 
practices, grazing, roads, mining, illegal harvest, non-native species, and residential development 
(USFWS 2002). 

Historically, bull trout were more widely distributed in the Yakima Basin than is currently 
observed.  Five of the subpopulations (Bumping Lake, Rimrock Lake, Cle Elum Lake, Kachess 
lake, and Keechelus Lake) are isolated behind impassable storage dams which have fragmented 
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habitat and eliminated migration opportunities.  Two others (North Fork Teanaway and Ahtanum 
Creek) are seasonally isolated by low flow conditions and thermal barriers.  The Service considers 
isolation by dams to be a major threat to bull trout in the Yakima Basin.  Survey data from 2000 
identified only 4 bull trout (Anderson 2000, personal communication) distributed over 2 redds in 
the headwaters of the mainstem below Easton; however, this index area was not adequately 
monitored so other fish may have been overlooked.  Combining the data from all other headwater 
areas where bull trout were indexed in 2000, a total of 711 bull trout redds were recorded.  

Steelhead Trout 
Summer-run Yakima River steelhead are a distinct stock based on their geographical isolation.  No 
winter-run steelhead utilize the Yakima River.  Yakima River steelhead are part of the mid-
Columbia ESU, and are hence considered ‘threatened’ under the ESA.  The population status of 
Yakima steelhead is considered depressed based on fish passage counts at Prosser Dam, and on 
sport/Tribal estimates (WDFW and WWTIT 1994).  Native steelhead escapement into the Yakima 
was below the 2,000 fish goal for 11 out of the 12 years between 1980 and 1992 (WDFW and 
WWTIT 1994).  Historically, the Yakima River produced an estimated 80,000 to 100,000 adult 
steelhead annually, but the total annual run size is now around 1,700 fish.  In the past five years, 
the escapement reaching the upper Yakima basin (above Rosa Dam) has not exceeded 125 fish.   

At the Prosser diversion dam, which is downstream of any of the significant mainstem or tributary 
spawning streams, native steelhead adult escapement to the Yakima River averaged 1335 fish 
between 1984 and 1999. Between 1983 and 1995 an average of 55, 532 native smolts were counted 
at the Prosser diversion.  These data would suggest a smolt-to-adult survival rating of 
approximately 2.4 percent.  Tributaries to the middle basin such as Satus Creek and Toppenish 
Creek consistently support native spawning populations.  For example, between 1988 and1995 an 
average of 266 native steelhead redds have been counted in Satus Creek.  In addition to the 
depressed native steelhead stock, the co-managers of the basin, the Yakama Nation and WDFW 
have released hatchery-origin steelhead into the basin for many years.  An accurate estimate of 
annual releases of hatchery-bred smolts was not found over this same period; however, between 
1983 and 1995 an average of 12,469 hatchery smolts were counted at the Prosser diversion.  
Between 1987 and 1999 the adult return of hatchery steelhead counted at the Prosser diversion has 
averaged 2,618 fish.  Based on these data, the smolt-to adult survival of hatchery steelhead in the 
basin is approximately 20.9 percent.  This return is exceptional and likely reflects a gross 
underestimation of the hatchery releases of steelhead smolts. 

The combined sport harvest of native steelhead in the Yakima and Naches basins from 1986 to 
1994 averaged 13 fish. The freshwater sport harvest of hatchery steelhead in the Yakima basin, 
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including the Naches River, averaged 164 fish from 1986 to 1994. The freshwater sport harvest of 
hatchery steelhead in the Yakima basin, including the Naches River, averaged 164 fish from 1986 
to 1994.  (Stream Net: http://query.streamnet.org/Request.cfm?cmd=BuildPicklist&PicklistItem= 
DataCategory&Steps=Query,MainStates=Yes&Required=Species,ColumbiaSubbasin2001&Colu
mbiaSubbasin2001=48&Species=3&Run=2). 

Summer-run steelhead spend a significant portion of their life cycle in freshwater (up to 3 years) 
and are therefore particularly susceptible to alterations in their rearing habitat quality.  Steelhead 
have been reported to use habitat in 82 of the streams in the basin, although not all areas have been 
indexed (Stream Net: http://query.streamnet.org/Request.cfm?cmd 
=BuildPicklist&PicklistItem=DataCategory&Steps=Query,MainStates=Yes&Required=Species,C
olumbiaSubbasin2001&ColumbiaSubbasin2001=48&Species=3&Run=2).  The species’ use of 
rearing habitat in the lower mainstem of the Yakima River is largely compromised by the 
prevalence of non-native predatory fish and poor water quality (high summer temperatures 
primarily).  Flow regulation for irrigation purposes results in peak flows in the summer in the 
upper and middle mainstem, and lower than normal flows in the lower mainstem (downstream of 
major irrigation diversions at Roza and Sunnyside).  This flow regulation may be inhibiting the 
establishment of significant spawning populations in the upper mainstem and major regulated 
tributaries (e.g., Naches, Tieton, American) by causing redd scour and/or reducing post-emergent 
survival of fry.  There may also be significant introgression with resident rainbow introduced in the 
basin.  The species has also been greatly affected by unscreened irrigation diversions.  Steelhead 
strongholds appear to be in those tributaries whose discharge is not regulated by headwater 
impoundments (e.g., Toppenish Creek).  This observation supports the conclusion that the manner 
of flow regulation currently practiced is contrary to the production of this species across the basin.  
Thus, the principal loss in production potential for this species likely occurs prior to smoltification, 
from egg, sac-fry and fry mortality. 

Coho salmon 
Wild stocks of coho salmon Oncorhynchus kisutch were once widely distributed within the 
Columbia River Basin, extending upriver into the Wenatchee and Methow systems (Fulton 1970; 
Chapman 1986).  However, coho salmon probably went extinct in the Yakima River in the early 
1980s (Yakama Nation 1997 as cited in Dunnigan 2000).  Efforts to restore coho within the 
Yakima basin rely largely upon releases of hatchery coho that originated from Little White Salmon 
river stock, and are cultured primarily in the Cle Elum and Prosser hatcheries run by the Yakama 
Nation. Since 1985 the Yakama Nation has released 85,000 to 1.4 million coho smolts.  Prior to 
1995, the primary purpose of these releases was harvest augmentation; after 1995, the primary 
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purpose became a test of the feasibility of re-establishing natural production. The coho stock status 
is ever changing as a result of the Yakama Nation’s hatchery supplementation efforts.  

Coho salmon, like steelhead, spend one to two years of their life cycle in freshwater, generally 
rearing in slow moving side channels, oxbows, and pools with sufficient cover.  Therefore, like 
steelhead, the manipulation of the hydrograph from reservoir releases that result in peak summer 
flows in the upper and middle mainstem is probably detrimental to this species as well as 
steelhead. Limited refuge from the high velocities created restricts the carrying capacity for this 
species that might otherwise be available in the areas affected by flow regulation. Coho smolts may 
outmigrate and nearly any time of the year, although spring is most common.  Improvements to 
water quality in the lower basin would likely improve outmigrant survival of this species. 

Chinook salmon 
Chinook salmon in the Yakima basin are not currently listed as threatened or endangered under the 
ESA, although numbers are substantially depressed relative to historic population figures.  
Historical abundance of chinook salmon in the Yakima basin probably ranged from about 38,000 
to 100,000 fish.  These figures are based on two documents: Kreeger and McNeil, 1993 and the 
Yakima Subbasin Summary (Anonymous, 1990). Kreeger and McNeil (1993) argue that 3.8% of 
the historical run of salmon and steelhead in the entire Columbia Basin should have been produced 
by the Yakima Basin because it represented 3.8% of the historical Columbia Basin watershed.  On 
the basis of a moving average of peak historical Columbia River catch data and assumed 
exploitation rates, they estimate that the historical run of summer chinook, and of spring and fall 
chinook combined, was on the order of 2.7 million and 2.0 million fish, respectively.  If 3.8% of all 
spring and fall chinook entered the Yakima, the historical run to the Yakima Basin would have 
been 76,400.   

It is often assumed that the historical summer chinook run was twice as large as either the spring or 
the fall chinook runs, which were approximately equal in size.  If this held true for the Yakima, the 
historical run of fall chinook was about 38,000 fish.  The Yakima Subbasin Summary bases its 
considerably higher estimate on the amount of suitable spawning habitat for chinook historically 
present in the Yakima Basin, and the area taken up by a typical chinook redd.  This approach yields 
estimates of ~200,000 for spring chinook and ~200,000 for summer and fall chinook combined.  If 
summer and fall chinook, whose spawning distributions overlapped broadly, were assumed equally 
abundant, the historical abundance of fall chinook would have been on the order of 100,000 fish.    

Currently the Yakima River spring chinook are indexed regularly from 50 streams in the basin.  
From 1941 to 1994 the spring run of chinook has ranged from approximately 854 fish to 12,665, 
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and the fall run has averaged around 2,400 fish (Lichatowich and Mobrand 1995). Between 1983 
and 2000 an average of 38 hatchery-origin and 257 naturally-produced jacks have returned through 
Prosser, respectively (Stream-Net: http://query.streamnet.org/Request.cfm?cmd 
=BuildQuery&Steps=MainStates=Yes&Required=Species,Run,ColumbiaSubbasin2001&Columbi
aSubbasin2001=48&Species=1&Run=1&DataCategory=4).  Over this same period, an average of 
60 hatchery-origin and 3,766 naturally-produced spring chinook adults have returned through 
Prosser.  Over half of these fish migrate upstream past the Roza diversion to the upper mainstem to 
spawn.   From 1959 to 2000 an average of 161,887 outmigrant spring chinook smolts have been 
counted at Prosser, yielding a smolt-to-adult and jack survival rating of 2.54 percent, when both 
hatchery and naturally-produced adult returns are combined (hatchery smolts are not generally 
marked).  This survival rating is good, particularly considering water quality and passage 
conditions in the Columbia River which the fish must negotiate.   

The fall run Yakima chinook primarily use the lowermost 80 miles of mainstem for spawning and 
rearing, and are also regularly indexed in Marion Drain, Spring and Snipes Creeks, and an 
unnamed tributary (stream # 1199778463247).  Like the spring chinook, the current fall-run 
chinook population, a mixed hatchery and naturally-produced stock, shows a similar level of 
decline relative to historical conditions.  From 1983 to 2000 the average adult return to Prosser has 
been 154 adults and 940 jacks.  Over this same period, an average of 148,682 smolts have been 
counted, yielding a smolt-to-adult/jack combined survival rating of around 0.7 percent.  This 
survival would be considered generally poor, but many fall chinook spawn below Prosser and thus 
survival may be improved over what is indicated from the recent data.   

A return to the historical abundance of Yakima chinook stocks is not likely or expected under any 
recovery strategy.  But a substantial increase in harvestable yields is certainly attainable and very 
recent returns indicate this possibility.  In the spring of 2001, probably as a result of good ocean 
survival and increased hatchery supplementation, a sport fishery was opened for chinook for the 
first time in over 20 years.  A total of 1,918 adult spring chinook were harvested and another 105 
precocious “jack” were taken by sport fishers. 

Sockeye Salmon 
Sockeye salmon (Oncorhynchuys nerka) historically utilized Lake Cle Elum as a nursery system 
for their early life history stages.  The species was extirpated from the watershed primarily by the 
impoundments created in the upper basin that prevented access to Lake Cle Elum.  Several stray 
sockeye, presumably from the Wenatchee or Okanogan systems in the upper Columbia, are 
regularly counted each year at the Roza diversion dam.  No estimate of historical stock size was 
identified in the literature.  With the creation of passage conditions into headwater 
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impoundments, the reintroduction of this species into the Yakima watershed could potentially be 
realized.  
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APPENDIX F:  LIST OF ACRONYMS 

Acronyms 

CAG   Citizen Advisory Group 

DBH   Diameter Breast Height 

DO   Dissolved Oxygen 

EDT   Ecosystem Diagnosis and Treatment 

ESA   Endangered Species Act 

GIS   Geographic Information System 

LFA   Limiting Factors Analyses 

LWD   Large Woody Debris 

NOAA   National Oceanic & Atmosphere Administration 
SRFB   Salmon Recovery Funding Board 

SRP   Scoring Rationale and Protocol 

TAG   Technical Advisory Group 

USFWS   United States Fish and Wildlife Service 

WCC   Washington Conservation Commission 

WDFW   Washington Department of Fish and Wildlife 

WSP   Watershed Plan 

WRIA   Water Resource Inventory Area 

YKFP   Yakima Klickitat Fisheries Program 

YRSRB   Yakima River Basin Salmon Recovery Board 

YTAHP   Yakima Tributary Access and Habitat Program 
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Appendix J 
Yakima/Klickitat Fisheries Project 

 
Part A.  
 
YKFP M&E Project description 
 
Project ID: 199506325  
 
Title: Yakima/Klickitat Fisheries Project Monitoring And Evaluation  
 
a. Abstract 
 
The YKFP is an effort to increase natural production and harvest opportunity of salmon 
and steelhead in the Yakima and Klickitat Subbasins using supplementation and habitat 
improvements. The project includes all stocks historically present in both basins. 
Currently, stock-specific plans are at widely differing levels of development: Yakima 
coho and fall chinook programs are in feasibility stages, while Yakima steelhead 
programs involve only habitat/life history inventory, kelt reconditioning, passage 
improvements and stock-status monitoring. The most complete program is the upper 
Yakima spring chinook supplementation program (Busack et al. 1997). 
We will monitor each program in terms of natural production, harvest, genetics and 
ecological interactions. Studies of defined statistical power in these areas will guide 
project adaptive management and provide critical information for regional enhancement 
efforts. Expected outcomes include evaluations of:  
· Impacts on natural production of targeted stocks;  
· Ecological impacts on nontarget stocks;  
· Identification of factors determining success or failure for each program.  
· Relative survival between different experimental groups of hatchery fish and 

between hatchery fish and wild conspecifics. 
Project success is defined as a significant increase in natural production with limited 
adverse impacts on non-target stocks.  Natural production is monitored in terms of natural 
origin recruits and its components (adult reproductive performance and survival from egg 
to fry, fry to smolt, and smolt to adult). Genetic impacts will be monitored in terms of 
domestication and within- and between-population variability. Ecological impacts on 
nontarget stocks will be monitored by comparing abundance, size structure, geographic 
distribution and interaction indices before and after supplementation.  Impacts of 
nontarget species on project fish will be assessed by indices of predation, competition, 
prey abundance, mutualism and disease.       
 
b. Technical and/or scientific background 
 
Prior to 1850, spring chinook, as well as other stocks of anadromous fish, were much 
more abundant in the Yakima Subbasin than they are now.  Before the ocean and lower 
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Columbia exploitation of salmon and steelhead in the late l9th century and early 20th 
century, and before the valley was developed, the Yakima supported large runs of spring, 
summer and fall chinook, summer steelhead, coho and sockeye.  Sockeye and summer 
chinook are now extinct in the subbasin.  Currently, due to efforts of the YKFP the 
number of naturally produced coho is increasing in the subbasin.  Historic spring chinook 
runs to the Yakima may range from a high of approximately 250,000 fish (Smoker 1956) 
to 202,500 (Mullan 1983).  Historic adult fall and summer chinook production in the 
Yakima Subbasin may have ranged from 250,000 (Smoker 1956) to 202,500 (Mullan 
1983).  Estimates of historic steelhead run range from 100,000 fish (Smoker 1956) to 
81,000 (Mullan 1983).  Estimation of the historic magnitude of the sockeye run is 
difficult, as the run was eliminated before counting stations were established.  However, 
Mullan (1986) presented statistics from which we estimated the historic sockeye run size 
to be between 103,000 – 211,100 adult sockeye salmon.   
 
Meaningful restoration of salmon and steelhead runs in the Columbia Basin ultimately 
requires a return to “normative” conditions throughout the basin (Williams et al., 1996), 
or at least to a much more normative state.  Because of the enormous societal obstacles 
and economic costs that constrain it, such an effort will take decades to implement and 
additional decades to take effect. Therefore interim measures, such as supplementation, 
are required to maintain fish runs for the foreseeable future.   
 
The YKFP is in the process of planning and implementing habitat restoration and 
preservation projects that are prioritized through the Ecosystem, Diagnosis and Treatment 
Model (EDT).  A preliminary limiting factors analysis for Yakima Subbasin salmon and 
steelhead has been summarized in the Yakima Subbasin Summary, and will be refined by 
an ongoing EDT analysis.  EDT analysis has already identified high priority reaches and 
tributaries for preservation and restoration.  A number of restoration projects have 
recently been initiated based on this prioritization.  Ultimately the YKFP will comprise a 
series of complimentary habitat restoration and supplementation/reintroduction projects 
targeting all species historically present in the subbasin. 
 
Supplementation is a cornerstone of efforts to rebuild salmon and steelhead runs 
throughout the Columbia Basin (RASP 1992; NPPC 1994; CRITFC 1995; ISAB, 1998).  
In the Yakima Subbasin, supplementation seems particularly promising because it has 
been shown theoretically (Busack and Knudsen, in press) that populations of low 
productivity (viz., subjected to high levels of density-independent mortality) are optimal 
candidates for supplementation, as are populations subject to high levels of predation 
(Peterman 1987; McIntyre et al., 1988).  Such conditions characterize salmon and 
steelhead populations in the Yakima Subbasin (Dunnigan and Lamebull 2000; 
McMichael et al. 1998; Fast et al. 1991, Anonymous 1990). There are, however, concerns 
that supplementation might fail because of the following factors: poor smolt-adult 
survival (Miller et al. 1990; Steward and Bjornn 1990), poor reproductive success 
(Fleming and Gross 1992; Chilcote et al. 1986), adverse genetic change (Busack and 
Currens 1995; Reisenbichler 1997; Waples et al. 1990; Hindar et al. 1991; Waples 1991), 
adverse ecological impacts on target and nontarget species (Shoals and Hillock 1979; 
Collis et al. 1995; Shively et al. 1996; Hillman and Mullan 1989; Peery and Bjornn 1996; 
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Nickelson et al. 1986; Hillman 1989; Reeves et al. 1987; Mullan et al. 1992; Swain and 
Riddell 1990; Tabor et al. 1993; Ward et al. 1995; Wood 1987) and diminished primary 
and secondary productivity attributable to the removal of salmon carcasses from streams 
(Johnston and Ringler 1979;  Michael 1995; Bilby et al. 1996; Levy 1997).  
 
Table 1 summarizes the scope of ongoing and future YKFP monitoring activities, as well 
as current monitoring readiness and the significance of findings to date (summarized in 
Section e).  A comprehensive monitoring plan addressing all of the preceding 
considerations has been developed for upper Yakima spring chinook (Busack et al. 1997).  
Stock-specific monitoring plans based on the spring chinook template will be developed 
for all other stocks, and plans for Yakima coho and fall chinook are in progress.  Because 
it was the first, the Yakima spring chinook plan is self-sufficient and exhaustive in scope.  
Funding limitations may preclude explicit evaluation of every potential issue for other 
Yakima stocks.  Monitoring plans for other stocks will entail extrapolation from spring 
chinook findings.  Where appropriate, facility sharing (e.g., smolt and adult counting 
facilities) and an emphasis on performance, and risk monitoring will occur. 
 
The YKFP monitoring program is a descendant of a number of earlier projects.  The 
general elements of a monitoring plan were first outlined in the YKFP’s 1993 Project 
Status Report (BPA 1993).  These ideas were transformed into specific measures in the 
Yakima Fisheries Project Spring Chinook Supplementation Monitoring Plan (Busack et 
al. 1997). The completion of Planning Status Reports for Yakima coho and fall chinook 
(YN, unpublished documents) represents initial steps in the development of 
comprehensive monitoring plans for these stocks.  Other efforts that have contributed to 
the evolution of the monitoring program include: the Yakima Spring Chinook 
Enhancement Study (Fast et al. 1991); genetic stock identification and genetic risk issues 
(Busack 1990; Busack et al. 1991; Busack and Currens 1995; Currens and Busack 1995; 
Kapuscinski and Miller 1993); power analysis for OCT/SNT comparisons (Hoffmann et 
al. 1994); semi-natural rearing treatment development (Maynard 1995); baseline 
hatchery/wild interaction studies (Pearsons et al. 1993 and 1996); Chandler smolt trap 
passage studies (Neeley 1992; Sanford and Ruehle 1996; Neeley 2001); reproductive 
success (Berejikian et al. 1997); spring chinook natural production objectives/strategies 
(Watson 1993); Yakima flow/survival studies (Yakama Nation, unpublished data); and 
project-specific marking methods (Schroder and Knudsen 1996). 
 

Table 1.  Potential scope of YKFP Monitoring Effort.  The first letter (I or i) in each cell indicates 
how much information has been acquired in the area, and the second (M or m) indicates the readiness 
level of monitoring procedures.  Regarding information, a capital “I” indicates monitoring has been 
occurring for some time and significant findings have been obtained.  A lower-case “i” indicates 
newly-initiated monitoring activities, and/or activities which have yet to generate significant findings.  
Regarding monitoring readiness, a capital “M” indicates ongoing monitoring activity or one for which 
facilities and procedures are in hand to begin monitoring immediately.  A lower-case “m” indicates a 
complete monitoring procedure can be described at the conceptual level, but cannot currently be 
implemented because certain key elements  (e.g., facilities) are missing.  A minus sign (-) indicates 
either a total lack of information or monitoring readiness, respectively, depending on whether it occurs 
in the first or second position. 
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Smolts per spawner IM im iM IM 
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Relative hatch/wild 
survival -M -m -M -m 
Optimal Spawning 
Distribution IM im -m IM 
Relative Hatch/Wild 
Spawning Behavior -M -m -m -m 
Relative 
Hatch/Wild progeny per 
parent 

-M -m -m -m 

Hatchery rearing regime 
defined IM im im -- 

Natural 
Production 
 

Impact of environmental 
factors im im -m im 
In basin IM iM iM IM Harvest 

Out of basin -m im iM im 
Extinction Risk im im -m im 
Within population 
variability IM IM iM IM 
Between population 
variability IM IM -m IM 

Genetics 

Domestication -m -m -m -m 
Interactions with 
nontarget taxa  IM Im IM Im Ecological 

Interactions 
(re. hatchery 
fish) 

Interactions with strong 
interactors IM Im Im Im 

 
 
c. Rationale and significance to Regional Programs 
 
From its inception, monitoring has been a critical element of the YKFP.  The 
Yakima/Klickitat Fisheries Project was identified in the 1982 Columbia River Basin Fish 
and Wildlife Program (Measure 704(i)(3) and 904(e)(1).  A draft Master Plan was 
presented to the Northwest Power Planning Council in 1987 and the Preliminary Design 
Report was completed in 1990. In both cases the NPPC instructed the managers (YN and 
WDFW) to carry out planning functions that addressed uncertainties in regard to the 
efficacy of supplementation in the areas of meeting production objectives and limiting 
adverse ecological and genetic impacts.  At the same time, the Council underscored the 
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importance of adaptive management in project implementation. The 1994 FWP again 
reiterated the importance to proceed with the YKFP because of the added production and 
learning potential the project would provide.  In 1997, a comprehensive conceptual 
monitoring plan for the Yakima spring chinook portion of the project was developed 
(Busack et al.  1997), which addresses most of the objectives and tasks for all YKFP 
target stocks.  The YKFP is unique in having been designed to rigorously test the efficacy 
of supplementation. Given the current dire situation of many salmon and steelhead 
stocks, and the heavy reliance on artificial propagation as a recovery tool, YKFP 
monitoring results will have great Region-wide significance.  Consequently, the project is 
developing a website and other tools for rapid and efficient dispersal of project results.   
  
Another unique aspect of the YKFP is the fact that EDT analysis is being used to design 
and improve enhancement programs for all species and stocks.  Particular emphasis is 
placed on reconstructing the structure and function of the historic ecosystem (the 
“Template”).  The Template represents the definition of normative habitat conditions for 
the Yakima Subbasin.  Project scientists are in the process of prioritizing portions of the 
subbasin of greatest preservation value and restoration potential.  The EDT model will 
also be used to identify reach-specific habitat actions with the greatest potential to 
compliment supplementation.   
 
As stated in the Yakima Subbasin Summary, the fundamental need for the Yakima 
Subbasin is to restore normative structure and function to aquatic and terrestrial habitat to 
the greatest degree practicable.  This overall need includes the following seven 
components: 1) Restore/preserve floodplain connectivity, 2) Restore normative flows, 3) 
Restore access to historical production areas to all life stages of resident and anadromous 
salmonids, 4) Restore normative water quality to basin streams, 5) Restore and preserve 
riparian communities and normative watershed function, 6) Restore normative ecological 
interactions among target species and aquatic communities in all portions of the basin, 
and 7) Protect and restore native fish and wildlife populations by increasing or 
maintaining productivity.   
 
The YKFP will implement enhancement and restoration activities addressing issues in 
components 1-5 that are identified by the EDT process.  The YKFP has implemented 
monitoring and evaluation programs to evaluate ecological interactions and productivity 
described in components 6 and 7.  Specifically, component 6 (ecological interactions) 
entails monitoring in the following areas:   
1) Predation on juvenile salmonids and exacerbating conditions, e.g. high temperatures, 
non-normative flows, introduction of exotic species and instream structures (dams and 
bypass outfalls) that increase the vulnerability of juveniles.  
2) Possible constraints on fish and wildlife production attributable to limited availability 
or accessibility of habitat and/or food. 
3) Impaired production of fish and wildlife attributable to the scarcity or elimination of 
mutualists and/or keystone species.  
4) Possible constraints on fish and wildlife production associated with pathogens. 
 

 Appendix xx-5



Component 7 identifies the need to increase productivity of native fish and wildlife 
populations, and therefore implies monitoring the abundance and survival rates of 
targeted populations.  The restoration of normative habitat conditions will substantially 
improve the productive capacity of the Yakima Subbasin, but will likely take many years 
to accomplish.   Therefore there is an interim need for artificial production to increase the 
productivity of existing fish populations.  Artificial production is also essential to restore 
extirpated species to the Yakima Subbasin.   
 
 
d. Relationships to other projects  
 
This project, “Yakima/Klickitat Monitoring and Evaluation”, and the following four 
projects comprise the entirety of the YKFP:  “YKFP Management, Data and Habitat”, 
Project 198812025, “YKFP Operations and Maintenance” Project 199701325, “YKFP 
Design and Construction”, Project 198811525 and “WDF&W Policy/Technical 
involvement and planning in YKFP”, Project 199506425.   
 
Except for one element, this project completely covers YKFP monitoring activities.  The 
exception, smolt physiology monitoring, is provided by Dr. Walt Dickhoff and colleagues 
under Fish and Wildlife Program (FWP) project 9200200, “Physiological Assessment of 
Wild and Hatchery Juvenile Salmonids”.   
 
FWP habitat improvement projects (both YKFP and others) in the Yakima Subbasin 
relate to this project, as they will influence the quality of the aquatic environment.  
Project 199705100, “Yakima River Side Channel Survey” and “Yakima River Side 
Channel Restoration”, are intended to correct one of the most serious environmental 
problems in the upper Yakima: the lack of fry rearing habitat provided by side channels.  
A series of riparian and instream flow enhancement projects targeting streams in or 
bordering the Yakama Nation Reservation – and therefore primarily benefiting steelhead 
– include project 199803400: “Re-establish Safe Access into Tributaries of the Yakima 
Subbasin”, project 199803300 “Restore Upper Toppenish Creek Watershed”, project 
199705300 “Toppenish /Simcoe instream flow restoration and assessment”, project 
199901300 “Ahtanum Creek Watershed Assessment”, and project 199603501 “Satus 
Creek Watershed Restoration”.  Projects, (“Upper Yakima Tributary Irrigation 
Improvement”) and 5510900 (“Teanaway River Instream Flow Restoration”) both 
attempt to restore adult and juvenile passage to upper Yakima tributaries dewatered or 
blocked by irrigation diversions.  The Teanaway project is especially important because 
an acclimation site will be located on the North Fork of the Teanaway River.  Finally, 
projects 9105700 and 9200900 provide funds for the WDFW Yakima screen shop and the 
Yakima Project Office of the Bureau of Reclamation (BOR) to build and maintain 
screens on irrigation diversions and to maintain fisheries monitoring and enhancement 
facilities (fish ladders, the Chandler and Roza smolt traps, the Roza adult trap, etc.) 
owned by the BOR. 
  
e. Project history (for ongoing projects)  
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YKFP M&E is now a consolidation of nine earlier YKFP monitoring projects.  The old 
project numbers and titles are listed below.  All objectives and tasks in the current YKFP 
M&E Project are covered in the summary below.  For the sake of clarity, we have 
included the current objective and task number along with the previous project number 
and title.  The project history and accomplishments are summarized for each of the 
current objectives and tasks.   
 
 
 
f. Proposal objectives, tasks and methods 
 

Although the project entails only four fundamental objectives, there are 37 sub-objectives which 
we have termed tasks to accommodate the structure of this document.  These 37 sub-objectives 
and associated hypotheses/assumptions are summarized in the table below. Every sub-objective 
will result in one or more of the following: a BPA report, a paper in a refereed journal, a complete 
monitoring procedure including functional facilities and analytical techniques. 
OBJ. Task, Hypothesis/Assumption, and Method 
1. Objective:  Natural Production: Develop methods of detecting indices of increasing 

natural production, as well as methods of detecting a realized increase in natural 
production, with specified statistical power. 
 

1.a Task: Modeling: Design complementary supplementation/habitat enhancement programs 
for coho,  spring & fall chinook & steelhead in the Yakima and Klickitat Subbasins. 
Hypothesis:  Ecosystem Diagnosis and Treatment computer modeling accurately 
integrates habitat quantity, quality, and life history data to evaluate alternative 
enhancement strategies.  Modeling can continue to be used throughout the Project to model 
the statistical power of reproductive success study designs, domestication study designs, 
treatment/control experimental designs, etc. 
Rationale: To design complementary supplementation/habitat enhancement programs for 
targeted stocks.  
Methods: To diagnose the fundamental environmental factors limiting natural production, 
and to estimate relative improvements in production attributable to alternative 
enhancement strategies, by using the “Ecosystem Diagnosis and Treatment” (EDT) model.  
Continue to model statistical power associated with proposed monitoring plans such as 
reproductive success, genetic risk assessment, adult sub-sampling frequency, etc.    

1.b Task:  Fall chinook survival study: Determine optimal locations within the lower Yakima 
Basin for increasing natural production of fall chinook, and to guide location of future 
acclimation/release sites. 
Hypothesis:  The relative survival of PIT tagged wild juvenile fall chinook from candidate 
supplementation areas to the lower Yakima accurately reflects natural production potential 
of the candidate areas. 
Rationale: Determine areas in the lower Yakima where potential for increased natural 
production of fall chinook is greatest (future acclimation/release sites).   
Methods:  Determine the feasibility of collecting naturally produced fall chinook juveniles 
to mark with PIT tags to estimate relative survival between groups.  Relative productivity 
among reaches is indexed by relative fry-to-smolt survival.  
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1.c Task:  Juvenile spring chinook micro-habitat utilization: Monitor microhabitat utilization 
of juvenile spring chinook salmon.  Future deviations in use will suggest carrying capacity 
problems. 
Hypothesis:  Changes in patterns of microhabitat utilization with supplementation will 
reflect spring chinook seeding in the upper Yakima. 
Rationale:  Estimate the baseline microhabitat utilization patterns of juvenile spring 
chinook salmon.  Even if supplementation were perfect, producing smolts and adults 
identical to wild fish in every way, the project could fail if existing production actually 
represented the carrying capacity of the Yakima Subbasin.  A post-supplementation change 
in patterns of microhabitat use is one of the indices that will be used to monitor “carrying 
capacity constraints”.  
Methods:  Under excessive densities, a significant proportion of early spring chinook parr 
might be displaced into sub-optimal microhabitats.  Accordingly, we will monitor the 
relative incidence of parr in “typical” (baseline) and “atypical” microhabitats as a function 
of estimated egg deposition and spawning escapement.  Snorkelers will mark the location 
of spring chinook focal positions and measure associated physical parameters. 

1.d Task:  Hatchery spring chinook juvenile marking: Estimate hatchery spring chinook smolt 
survival to Chandler & mainstem dams using PIT-tags, and smolt-to-adult survival (release 
to Yakima mouth) using CWTs. 
Hypothesis:  H0: Survival of SNT-reared fish does not exceed survival of OCT-reared 
fish.  Current release numbers of juvenile spring chinook assumes that OCT smolt-to-adult 
survival rates will be 0.2% or higher.  Under these circumstances it will be possible to 
detect a 50% effect size with 90% probability, alpha = 10%.   
Rationale:  To evaluate hatchery treatments in terms of relative smolt survival to 
Chandler, McNary and John Day using PIT tags, and relative smolt-to-adult survival (to 
Roza Dam) using multiple body-implanted CWT’s, and colored elastomer in multiple body 
locations denoting treatment replicates.. 
Methods:  To estimate differences in smolt survival by treatment (OCT/SNT), acclimation 
site, and raceway, we will PIT-tag, ad-clip & CWT (snout) 40,000 parr, enough to detect 
survival differences at John Day with specified power (α=.05 β=.1, effect size=50%).   
400,000 fish will be ad-clipped and CWT’ed  in multiple body areas to uniquely code 
treatment, acclimation site, and raceway. Returning adults will be interrogated at Roza 
using hand-held CWT detectors to determine smolt-to-adult survival by group, and will 
then be released to spawn.  Power for smolt-to-adult survival estimates is the same as for 
smolt survival.  CWT’ed fish will also be recovered in spawning ground surveys (see task 
1.q).  Statistical analysis by ANOVA. 

1.e Task:  Roza juvenile wild/hatchery smolt PIT tagging: Capture, PIT-tag and release wild 
and hatchery spring chinook to estimate relative wild/hatchery smolt survival to Chandler 
and the McNary Dam. 
Hypothesis: Survival of hatchery fish is high enough to result in an increase in natural 
origin recruits. 
Rationale: Relative hatchery/wild smolt survival to Chandler and McNary is a critical 
mechanistic element of project evaluation.   
Methods: Roza Canal fish bypass will be used to capture wild and hatchery spring 
chinook smolts, which will be PIT-tagged and released on site. Analysis by binomial 
techniques. 
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1.f Task:  Wild/hatchery survival and enumeration (Chandler Juvenile Monitoring 
Facility):Refine operational and analytical procedures used in estimating hatchery and wild 
smolt passage at Chandler smolt trap. 
Hypothesis:  A stable relationship exists between smolt entrainment and hydraulic 
variables at Prosser Dam, and stock-specific proportions of smolt outmigrants can 
accurately be estimated by electrophoretic and/or micro satellite DNA techniques. 
Rationale:  1.)  As referenced in the Spring Chinook Monitoring Plan, (Busack et al. 
1997), Chandler is an essential element of M&E for Yakima stocks. Information wholly or 
partly collected at Chandler includes annual smolt production and outmigration timing, 
egg-to-smolt and smolt-to-adult survival rates, and relative smolt survival rates (to 
Chandler) between hatchery treatment groups (e.g., OCT v SNT) and between hatchery 
groups and marked groups of wild smolts.  This information is used to determine whether 
post-supplementation changes in production and survival rates are consistent with a 
population for which natural production is increasing. This data can be gathered for all 
anadromous salmonids within the basin and is stock-specific for spring chinook 
(electrophoretic mixed stock analysis). 2.) To refine smolt passage estimates (future and 
historical) by increasing the precision of passage estimators and correcting for any bias 
associated with the estimators.   
Methods:  1.) Chandler is operated continuously except for brief periods of canal 
maintenance.  Species-specific relationships between canal diversion and smolt 
entrainment rates have been developed, and daily passage is estimated as the ratio of raw 
catch to entrainment (total production is the sum over the season).  A subsample of smolts 
are bio-sampled each day and all PIT-tagged fish are interrogated as they enter the facility.  
Smolt–to-adult survival for wild fish is estimated as the ratio of brood year returns to brood 
year smolt production.  Brood year returns are estimated (for example) for spring chinook 
as the sum of the number of jacks the year after outmigration, the number of age 4 fish two 
years after outmigration, and so on.  Annual age composition is estimated by analyzing 
scales from spawning ground carcasses and adults sampled at the Roza adult trap, and total 
returns are estimated as the sum of Prosser counts and below-Prosser harvest.  2.) 
Replicated releases of PIT-tagged smolts are used to make a series of entrainment rate 
estimates.  Logistic regression is then used to express entrainment as a function of one or 
more hydraulic variables (e.g., percent discharge diverted into the canal) characterizing 
flow conditions at Prosser Dam at the time of release.  These flow/entrainment 
relationships will be used to estimate future smolt production, to revise historical estimates 
of smolt production, and to generate confidence intervals for both.   

1.g Task:  Fall chinook optimal rearing treatment: Develop an accelerated rearing treatment to 
enable early out migration and increase overall smolt survival. 
Hypothesis: The survival of hatchery fall chinook can be increased to levels consistent 
with an increase in natural production. 
Rationale:  Determine if hatchery fall chinook smolt survival can be increased by 
accelerated incubation and rearing.  
Methods:  Incubate and rear control and accelerated groups at the Prosser Hatchery on 
river water and warmer well water, respectively.  PIT-tag fish to evaluate relative survival 
McNary Dam; differentially pelvic-clip fish to estimate relative smolt-to-adult survival. 
Analysis by logistic analysis of variance.   

1.h Task:  Yakima coho stock and date of release study: Determine optimal location, date, and 
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stock of release for Yakima coho re-introduction efforts. 
Hypothesis:  The survival of a suitable stock of hatchery coho can be increased to levels 
sufficient to establish a naturalized population. 
Rationale:  To determine the optimal date and place of release for Yakima coho re-
introduction feasibility tests.  
Methods:  A replicated factorial design is used to test for survival differences between 
release location (upper Yakima and Naches Subbasins) & release date (May 7 and May 
31). Release date will have two replicates per drainage.  Release groups will be PIT tagged 
to evaluate smolt survival to Chandler and McNary.  Beginning in 2000, coho smolts will 
also be CWT’ed to monitor smolt-to-adult survival.  CWTs will be recovered during 
broodstock collection.  Statistical analysis by logistic analysis of variance. 

1.i Task:  Yakima spring chinook juvenile behavior: Determine differences in hatchery & 
wild spring chinook smolt behavior closely related to survival. 
Hypothesis:  Analysis of relative behavior in hatchery and wild fish at release will indicate 
which behaviors are correlated to survival. 
Rationale:  To quantify behavioral differences between wild, OCT & SNT smolts, and to 
correlate those behaviors with smolt survival.   
Methods:  Observe (direct and video) hatchery (OCT and SNT) and wild spring chinook 
collected at Roza and Prosser dams in a controlled environment. Response variables will 
include: water column position, position to overhead cover and substrate, use of different 
cover types, latency to normalized behavior and feeding, time required to adopt wild 
behavior. Analysis by principal component analysis and ANOVA. 

1.j Task:  Yakima hatchery spring chinook juvenile morphometric and coloration studies: 
Determine whether significant differences in body shape and coloration exist between 
hatchery spring chinook at release. 
Hypothesis:  Analysis of differences in coloration and morphology between OCT, SNT, 
and wild smolts at release will indicate which characteristics are correlated to survival. 
Rationale:  One of the fundamental hypotheses of employing a SNT rearing treatment is 
to produce hatchery fish that resemble wild fish in color and body shape.  This task 
estimates morphometric/coloration differences between OCT & SNT spring chinook 
juveniles.   
Methods:  OCT and SNT fish will be photographed and truss measurements taken from 
the photographs will be used to characterize body shape.  Color differences will be 
estimated from photographs taken just at release.  Statistics: linear discriminant and 
principle component analysis.  

1.k Task:  Yakima hatchery/wild spring chinook smolt physiology studies: Determine whether 
significant physiological differences exist among wild, OCT and SNT Yakima spring 
chinook smolts during rearing, at release, and at Chandler and at John Day Dam. 
Hypothesis:  Analysis of physiological differences (lipid content, ILGF-1, gill-ATPase, 
thyroxin, condition factor) between OCT, SNT, and wild smolts at release and after a 
substantial outmigration period will indicate which characteristics are tightly linked to 
survival. 
Rationale:  To compare OCT, SNT and wild spring chinook in terms of physiological 
smolt quality.   
Methods:  Monitor plasma concentrations of thyroxin & insulin-like growth hormone, % 
body lipid, gill ATP-ase, growth rate and condition factor for OCT, SNT and wild fish as 
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pre-smolts and as (PIT-tagged) outmigrants collected at Roza, Chandler & McNary.  
Statistical analysis by ANOVA. 

1.l Task:  Adult salmonid enumeration at Prosser Dam: Estimate the total number of adult 
salmonids returning to the Yakima Basin by species (spring and fall chinook, coho and 
steelhead), including return of externally marked fish. 
Hypothesis:  Water clarity will allow videographic species-specific passage estimates of 
specified precision. 
Rationale: To estimate passage of jacks and adults at Prosser, Roza and Cowiche Dams 
(spring and fall chinook, coho and steelhead), including passage of externally marked fish, 
and to collect biotic and abiotic data for each run.   
Methods: Use time-lapse video recorders (VHS) and cameras in viewing windows in all 
ladders at Prosser Roza & Cowiche Dams.  Extract data from tapes.  Monitor passage at 
Prosser and Roza year-round (for all species); monitor passage at Cowiche only Sept. 15 – 
Dec. 31 (for coho).  

1.m Task:  Adult salmonid enumeration and broodstock collection at Roza and Cowiche dams: 
Estimate the total number of adult salmonids returning to the upper Yakima (Roza), and 
the total number of adult coho returning to the Naches (Cowiche). 
Hypothesis:  Water clarity will allow videographic species-specific passage estimates of 
specified precision at Cowiche (coho only) and Roza (coho and steelhead).  Additionally, 
flows at Cowiche Dam force all coho to use the ladder.  It will be economically possible to 
modify the Cowiche Dam ladder to collect coho broodstock. 
Rationale: To estimate the upper Yakima spawning escapement at Roza Dam for spring 
chinook, steelhead and coho; to estimate spawning escapement of hatchery spring chinook 
by experimental group (treatment\acc site\raceway) at Roza; and to estimate passage of 
externally marked fish at Roza.  
Methods:  From September 15 to March 31 monitor passage videographically.  From 
April 1 to September 14, estimate passage of steelhead and spring chinook, and collect 
spring chinook broodstock, by operating the adult trap.  All CWT’ed spring chinook will 
be electronically diverted to a holding tank and interrogated with a hand-held CWT 
detector and a PIT-tag detector.  

1.n Task:  Spawning ground surveys (redd counts): Monitor spatial and temporal redd 
distribution in the Yakima Subbasin (spring chinook, Marion Drain fall chinook, coho, 
Satus/Toppenish steelhead), and collect carcass data. 
Hypothesis:  Redd counts accurately reflect potential egg deposition and age distribution 
from carcass recovery can be used to estimate age structure.   
Rationale:  To describe spatial and temporal redd distribution for Yakima spring chinook, 
coho, fall chinook (Marion Drain), and steelhead (Satus/Toppenish ), and to collect 
demographic data from carcasses.   
Methods:  Periodic foot and/or boat surveys are conducted within the geographic range for 
each species (increasing for Yakima coho as acclimation sites are relocated upriver and 
returns increase).  Redds are individually marked during each survey and carcasses are 
sampled for marks and to collect data on egg retention, age (analysis of scale samples), 
sex, and length. 

1.o Task:  Natural Spawning Observations: Characterize wild spring chinook reproductive 
behavior (adults and precocials) to serve as a baseline for future comparisons between 
hatchery & wild reproductive behavior. 
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Hypothesis:  Deviations from overall baseline behavioral patterns will indicate phenotypic 
and genotypic impacts from supplementation.   
Rationale:  Detailed observations will allow scientists to characterize typical wild spring 
chinook reproductive behavior to serve as a baseline for evaluations of hatchery fish 
behavior.   
Methods:  Before returns of hatchery adults in began in 2001, field activities will focus on 
observation and description of naturally spawning spring chinook in the upper Yakima and 
Naches Rivers. Knowledge of natural variation (within-year and between-year) in 
behavioral repertoires and the frequency of individual behaviors provide the basis for a 
power analysis of future studies to detect hatchery/wild differences in reproductive 
behavior. The presence and behavior of precocial males associated with spawning females 
is also recorded.    Beginning with 2001 returns and continuing for at least two cycles, 
first-generation hatchery adults will be observed in the natural environment.  Behavior, 
micro-habitat preferences, spawn timing, etc. of hatchery and wild spawners will be 
compared in the upper Yakima River.  Observations will be recorded on audiotape and 
underwater video recordings. 

1.p Task:  Yakima spring chinook residuals/precocials studies: Monitor abundance and 
distribution of wild and hatchery residual and precocial spring chinook salmon. 
Hypothesis:  Supplementation does not significantly change the abundance and 
distribution of residual/precocial spring chinook.  
Rationale: Estimate the baseline abundance of residual and precocial spring chinook and 
determine the sampling effort needed to detect post-supplementation changes.  
Methods:  1) Residuals – Direct counts of juvenile chinook that did not migrate as 1+ 
smolts will be made by snorkeling index areas.  Selected individuals will be captured and 
examined for sexual maturity (examination of gonads) and age (scale samples). 2) 
Precocials - Snorkelers will count precocial spring chinook on active redds within index 
areas to assess supplementation-induced abundance changes. Sampling effort for 
monitoring abundance precocial abundance after supplementation will be based on 1998 
observations. 

1.q Task:  Relative hatchery/wild reproductive success: Determine whether spawning 
behavioral and reproductive success of wild and hatchery-origin spring chinook are 
comparable, and estimate reproductive success of hatchery coho in a natural stream. 
Hypothesis:  Spring Chinook: Ho:  Wild- and hatchery-origin spring chinook adult 
reproductive competency are equivalent when compared in a controlled-flow spawning 
channel.  It is assumed that the artificial spawning channel will not cause deviant 
reproductive behavior, and can therefore be used to assess relative hatchery/wild 
reproductive success for spring chinook throughout the Yakima Subbasin.  Coho:  Ho: 
Reproductive success of hatchery coho spawning in certain areas of the Yakima Subbasin 
is high enough to support a naturalized population.    
Rationale:  The reproductive competence of hatchery-reared adults is a major uncertainty 
surrounding supplementation. This task addresses that question directly for Yakima spring 
chinook and coho.  Hatchery- and wild-origin spring chinook will be compared in a 
controlled-flow spawning channel to determine whether their behavior and reproductive 
effectiveness differs significantly.   
Methods:  
1)  Spring chinook:  DNA-typed wild and hatchery spring chinook adults and jacks 
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collected at Roza Dam and precocial males will be tagged with individually numbered 
disk-tags and placed into Cle Elum  spawning channel.  Eleven pairs of size-matched wild- 
and hatchery-origin females (22 total females) will be placed in each of two 45m channel 
sections.  A similar number of size-matched pairs of males will be introduced.  In addition, 
five pairs of size-matched jacks will be included.  Phenotypic and morphological traits will 
be collected and ethological characterizations of the reproductive behavior of individual 
fish will be made.  The number of progeny produced by each male and female will be 
estimated by trapping post-emergent fry and identifying their parentage via DNA analysis.  
Reproductive efficiency will be determined for discrete WxW, HxW and HxH matings. 
Visual observations will be recorded on audio tape and, where possible, underwater video 
recordings will also be made.  Statistical analysis will be by ANOVA.   
2)  Coho: We will identify optimal reaches and tributaries for natural coho production, and 
for future acclimation/release sites, by comparing existing, tributary- and reach-specific  
substrate composition data with coho reproductive performance under controlled 
conditions.  Controlled matings will be conducted in a semi-natural channel not subject to 
extreme flow fluctuations.  This channel will be sub-divided into segments with substrate 
composed of various proportions of fine particles.   Groups of hatchery coho will be 
allowed to spawn in each segment.  Weirs will be installed between segments in order to 
capture emergent fry, and mean egg-to-fry survival will be estimated for each segment.  
Observed egg-to-fry survival rates will be compared to expected rates for wild coho in 
order to assess the bias attributable to hatchery ancestry of the donor stock.  Bias adjusted 
relationships between percent fines and egg-to-fry survival will then be applied to the 
existing data for potential coho spawning areas throughout the basin.  Estimated egg-to-fry 
survival values for potential spawning areas will be incorporated into the EDT model to 
identify the most promising areas for coho re-introduction, and for locating future 
acclimation/release facilities.    

1.r Task:  Yakima spring chinook gamete quality monitoring: Estimate sex-specific fertility, 
in-hatchery mortality, incidence of monstrosities and fry emergence timing for upper 
Yakima spring chinook from a subsample of eggs. 
Hypothesis:  H0:  Supplementation will not change gamete quality. 
Rationale:  The following demographic variables for the upper Yakima spring chinook 
population will be monitored: age-specific mean fecundity, the length- and weight-
fecundity relationship, egg size, total reproductive effort, female size (weight and length), 
fertility, in-hatchery egg-to-fry survival, occurrence of monstrosities, emergence patterns, 
and fry size vs. female size relationship.   
Methods:  Adult female traits and egg size will be measured at the time of spawning.  
Fertility, in-hatchery mortality and monstrosities will be measured on a subsample of eggs 
collected from individual females and incubated in separate isolettes.  Emergence timing of 
fry from individual females will be measured by placing eyed eggs into incubation 
containers with substrate and an outlet with a catch basin.  Fry will be counted as they 
volitionally exit the rearing containers on a daily basis.  Hatchery returns will be sampled 
in the same manner in 2002 and beyond and compared to their wild counterparts.  
Statistical analysis will include ANOVA, ANCOVA and linear regression. 

1.s Task:  Scale analysis: Determine age and stock composition of juvenile and adult 
salmonid stocks and predator species in the Yakima basin. 
Hypothesis:  H0: Supplementation activities will not change the age structure of YKFP 
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target stocks.  Naturalized coho can reliably be distinguished from hatchery coho using 
scale analysis. 
Rationale:   1. Spring chinook.  To determine age and stock composition of juvenile and 
adult salmonid stocks in the Yakima Subbasin.  Age structure of naturally produced upper 
Yakima spring chinook will be monitored to ensure that the age structure does not change 
as the result of supplementation.   
2.  Coho.  So long as it is feasible to mark 100% of the hatchery coho, scale analysis to 
determine origin type will be unnecessary.  During the period 2000-2003, we expect to 
mark 100% of all hatchery coho released in the Yakima.  However, the prospects for 
marking all hatchery coho beyond 2003 are not known.  It is therefore prudent to develop 
techniques using scale analysis to differentiate between hatchery and wild origin coho. 
3.  Yakima River Predators.  Potential predator fish control projects are likely to be more 
feasible when most of the predatory impact is confined to several older age classes.  We 
are collecting this information against the possibility of a need to implement a predator 
control program in the future.   
Methods:  1. Spring Chinook:  We will determine age distribution by scale analysis.  
Genetic data needs to be analyzed on a brood year basis, and the age structure of the 
population is itself an important genetic characteristic.  Thus, aging the broodstock scales 
samples collected at the time of trapping will provide a baseline and be used to augment 
the biochemical genetic data.  2. Coho:  We will use scale analysis to determine the 
proportion of hatchery vs. wild smolt and adult Yakima coho production. Juvenile coho 
scales will be randomly collected at Chandler.  Estimates of the proportion of hatchery and 
wild smolts will be applied to the estimated smolt out migration.  Adult coho scales will be 
collected at the broodstock collection facilities to estimate the proportion of hatchery/wild 
escapement.  Estimates of the proportion of hatchery and wild adults will be applied to 
estimated adult returns.  3. Yakima River Predators:  Collect scale samples from 
piscivorous fishes collected while performing task 4b (See below). 

1.t Task:  Fish health monitoring: Monitor the disease status of Yakima Basin hatchery 
juveniles and broodstock, and determine pre-supplementation incidence of pathogens in 
wild Yakima spring chinook. 
Hypothesis:  Disease related mortalities at the Cle Elum Hatchery can be kept at 
negligible levels. 
Rationale: There are two objectives to this element: to monitor the physiological health 
and disease status of hatchery fish in the Yakima basin (both juveniles and adult 
broodstock), and to establish a baseline data set describing existing levels of pathogens in 
wild spring chinook prior to introduction of hatchery fish.   
Methods: Approximately 200 hatchery juveniles will be sacrificed at regular intervals and 
examined for disease and incidence of pathogens.  All adult broodstock will also be 
examined for pathogens upon spawning at the hatchery.  The work will follow USFWS 
protocols and laboratory analyses will be conducted at a USFWS fish health laboratory.  In 
addition, approximately 200 wild spring chinook smolts will be fully screened according to 
standard USFWS protocols at a USFWS fish health lab.  This work will utilize fish already 
collected for ongoing Chandler Smolt Trap calibration work (electrophoretic stock 
identification). 

1.u Task:  Habitat inventory, aerial videos and ground truthing: Measure critical 
environmental variables by analyzing data extracted from aerial videos and verified by 
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ground observations. 
Hypothesis:  A significant proportion of the inter-annual variability in salmon and 
steelhead productivity is attributable to fluctuations in key environmental factors inside the 
subbasin that can be measured by aerial videography and hydrological data. 
Rationale: To measure a number of environmental variables by analyzing data extracted 
from periodic aerial videos.   
Methods:  Aerial videos of the Yakima Subbasin will be conducted and analyzed.  The 
habitat conditions (e.g. area of “watered” side channels, LWD, pool/riffle ratio, etc.) from 
the videos will be checked by dispatching technicians to specific areas to verify that 
conditions are in fact as they appear on video. 

1.v Task:  Out-of-basin environmental monitoring: Obtain and utilize information regarding 
mainstem and marine environmental and harvest-related impacts on all Yakima 
anadromous salmonids. 
Hypothesis:  A significant proportion of the inter-annual variability in salmon and 
steelhead productivity is attributable to fluctuations in key environmental factors in the 
mainstem Columbia and ocean. 
Rationale: To obtain and utilize information from outside sources, regarding 
environmental and harvest-related impacts on all anadromous salmonids occurring outside 
the Yakima Subbasin.   
Methods:  The method entails communicating (telephone, E-mail and occasional face-to-
face meetings) with various state and federal agencies, other research programs, hatcheries, 
and university researchers and collecting information regarding out of basin environmental 
and harvest-related impacts on anadromous stocks. 

1.w Task:  Sediment impacts on habitat: Monitor stream sediment loads associated with the 
operation of dams and other anthropogenic factors (e.g., logging, agriculture and road 
building) affecting streams in the Yakima Subbasin. 
Hypothesis:  Salmon and steelhead production can be limited by anthropogenic sediment 
loading. 
Rationale: To monitor stream sediment loads associated with the operation of dams and 
other anthropogenic factors (e.g., logging, agriculture and road building) that can increase 
sediment loads in streams utilized by all salmonids in the Yakima Subbasin.   
Methods: Excessive sediment loads can play a critical role in egg-to-fry survival, and can 
depress survival and productivity of many other life stages of salmonids.  Representative 
gravel samples will be collected from throughout an impacted reach. Each sample will be 
analyzed to estimate the percentage of fines or small particles present. The state TFW 
program guidelines on sediments will then be used to specify the impacts estimated 
sedimentation levels have had on salmonid egg-to-smolt survival.  These impacts would be 
incorporated in analyses of impacts of “extrinsic” factors on natural production. 

1.x Task:  Yakima hatchery spring chinook predator avoidance training: Determine efficacy of 
exposing Yakima hatchery spring chinook to predators prior to release in terms of 
increasing survival to Chandler Juvenile Monitoring Facility. 
Hypothesis:  H0: Predator avoidance training will have no impact on smolt survival. 
Rationale:  Hatchery fish have been shown to be more susceptible to predation than wild 
counterparts, and it has been suggested that hatchery fish lack skills required to avoid 
predators (Wiley et al. 1993; Maynard et al. 1995).  
Method:  Predator avoidance training will consist of introducing a hungry predator into a 
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cage submerged in a raceway 3 times per week for 3 weeks prior to release.  The predator 
will be allowed to feed for a predetermined interval.  The design will entail dividing PIT-
tagged SNT fish randomly into control and treatment groups.  Survival for both groups will 
be estimated at Chandler and McNary. 

1.y Task:  Biometrical support: Provide the services of a half- time PH.D. level biometrician 
for the project. 
 

2. Objective:  Harvest: Develop methods to detect increases in harvest of YKFP targeted 
stocks. 

2.a Task:  Out-of-basin harvest monitoring: Estimate group- and stock-specific harvest of 
hatchery and wild anadromous salmonids outside of the Yakima Subbasin. 
Hypothesis:  H0: Supplementation will not increase out-of-basin harvest. 
Rationale:  To develop a database to track the contribution of target stocks to out-of-basin 
fisheries.   
Methods:  Coordinate with agencies responsible for harvest management (WDFW, 
ODFW, USFWS, CRITFIC, etc.) to estimate the harvest of target stocks. 

2.b Task:  In-basin harvest: Estimate group- and stock-specific harvest of hatchery and wild 
anadromous salmonids within the Yakima Subbasin. 
Hypothesis:  H0: Supplementation will not increase harvest in the Yakima Subbasin. 
Rationale: To develop a database to track the contribution of target stocks to in-basin 
fisheries.   
Methods:  Monitor tribal subsistence and sport fisheries on the Yakima rivers at 
designated locations.  Fish will be interrogated for various marks.  This information will be 
used along with other adult contribution data (i.e. broodstock, dam counts, spawner ground 
surveys) to determine overall project success. 

3.   Objective:  Genetics: Develop methods of detecting significant pre- & post-
supplementation genetic changes in targeted stocks as reflected by  changes in extinction 
risk,  within-stock genetic variability, between-stock genetic variability, and domestication.

3.a Task:  DNA data collection and analysis:  Augment DNA microsatellite baselines of all 
Yakima chinook stocks  for monitoring within- and between population genetic variability. 
Hypothesis:  Continued DNA screening of known populations within the Yakima Basin 
will allow detection of changes in within- and between-population genetic variability with 
specified precision.  
Rationale:  Continued genetic monitoring via DNA microsatellites is needed for genetic 
monitoring, reproductive success monitoring, and possibly other monitoring areas as well 
such a domestication selection analysis.   
Methods:  Tissues from chinook salmon will be analyzed according to protocols being 
refined at the WDFW Genetics Lab.  Approximately 12 variable loci will be analyzed from 
all adult broodstock collected for Cle Elum Hatchery, from fry exiting the controlled-flow 
spawning channel, and from adults sampled at Roza Dam prior to being released for 
natural spawning.  The work will be done at the WDFW Genetics Lab.  We plan to do this 
annually at least through the first cycle of adult returns from the hatchery.  This will give 
us a mating-by-mating measure of reproductive success, and allow very precise estimation 
of effective size of the population.  DNA analysis has supplanted allozyme work for adult 
spring chinook, and may well provide a non-lethal approach for sampling juveniles at 
Chandler smolt collection facility.  DNA use is in lace for steelhead and will be included in 
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steelhead monitoring plans as they are developed.    
 

3.b Task:  Stray recovery on Naches and American spawning grounds: Determine the extent 
of gene flow from the supplemented Upper Yakima stock into the Naches and American 
River stocks. 
Hypothesis:  Spawning ground recovery of strays will be complete enough to support 
estimation of maximum levels of gene flow with specified precision using DNA 
microsattelite analysis. 
Rationale:  To determine the extent of gene flow from the supplemented Upper Yakima 
stock into the Naches and American River stocks.   
Methods:  Upper Yakima fish on the American and Naches spawning grounds will be 
counted during normal spawning ground surveys and compared to the total run to estimate 
the maximum rate of gene flow.  DNA baselines for American River and Naches spring 
chinook will be developed by analysis of tissue collected during spawning surveys.  DNA 
analysis will then be incorporated to monitor possible impacts on population diversity 
resulting from straying. 

3.c Task:  Yakima spring chinook domestication: develop a domestication selection study for 
Upper Yakima spring chinook involving HxH and WxW matings that is sufficiently 
powerful to detect significant effects. 
Hypothesis:  A domestication monitoring plan can be designed and carried out that will 
detect domestication selection impacts at several traits of interest with specified precision.    
Rationale:  To develop a domestication selection study for upper Yakima spring chinook 
that is sufficiently powerful to detect effects but also does not violate broodstock 
composition rules.   
Methods:  Just prior to the time of this writing, a meeting of peer scientists with expertise 
in genetics and reproductive ecology was convened to begin problem definition and 
attempt to identify research approaches.   Two major threads of thought were identified.  
Several scientists supported an approach that would maintain lines of pure wild and pure 
hatchery fish to afford the opportunity to observe and measure traits diverging under 
presumed domestication selection.  A second dominant approach would measure 
comparative performance of a suite of fitness traits in a controlled population made up of 
hatchery- and wild-origin adults.  Parentage would be tracked using DNA markers.  During 
2001, project scientists with collaboration from peer scientists will develop a menu of 
feasible domestication selection monitoring plans.  The approach taken will probably 
involve measurement of a suite of traits in the progeny of hatchery and wild matings, 
focusing initially on first generation effects.  Ideally these test groups will be compared in 
wild and hatchery environments.  Size of study will be determined by power analysis and 
by modeling the genetic effects of modifying broodstock rules to allow hatchery fish to be 
used as broodstock.  This work will be augmented by pre- and post-supplementation 
comparisons of various traits. 

4.  Objective:  Ecological Interactions: Develop methods to assess ecological impacts of 
supplementation on  non-target taxa, and impacts of strong interactor taxa on productivity 
of targeted stocks. 

4.a Task:  Avian predation index: Develop methods to index impact of avian predation on 
annual smolt production of Yakima Subbasin salmon and steelhead. 
Hypothesis:  Avian predators are capable of significantly depressing smolt production and 
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accurate methods of indexing avian predation across years can be developed. 
Rationale:  The loss of wild spring chinook salmon juveniles to various types of avian 
predators has long been suspected as a significant constraint on production and could limit 
the success of supplementation.  The index will consist of two main components; 1) an 
index of bird abundance and 2) an index of consumption.   
Methods: An index will be calculated for each major bird predator.  Methods to determine 
the feasibility of accomplishing these two components will be tested.  Piscivorous birds 
will be counted from either an inflatable raft, driftboat, or jetsled depending upon water 
conditions.  Shortly after or during bird censuses a consumption index will be developed.  
Observational and direct methods will be attempted to determine which methods are most 
appropriate for each bird species.  Birds that swallow their prey above water (e.g., heron) 
might be evaluated using behavioral observations and those that swallow their prey 
underwater (e.g., merganser) might be evaluated using direct methods such as stomach 
content examination. 

4.b Task:  Fish predation index: Develop methods to index impact of piscivorous fish on 
annual smolt production of Yakima Subbasin salmon and steelhead. 
Hypothesis:  Fish predators are capable of significantly depressing smolt production and 
simple and accurate methods of indexing fish predation across years can be developed. 
Rationale: Develop an index of the mortality rate of upper Yakima spring chinook 
attributable to piscivorous fish in the lower Yakima River.   This index will be used to 
estimate the contribution of in-basin predation to fluctuations in hatchery and wild smolt-
to-adult survival rate.   
Methods: The abundance of all major piscivorous fish species will be estimated during the 
smolt outmigration in representative reaches of the lower Yakima, and predator-specific 
smolt consumption data will be gathered in the same reaches.  From this data, reach-
specific Predation Indices will be calculated.  Estimates of salmonids consumption take 
into account water temperature, mean weight of predator, mean number of salmonids in 
each predator�s gut, and mean weight of prey items at ingestion in the gut contents.  These 
variables are used in the following equation (Ward et al. 1995) to estimate the predation 
index.    Results from representative study reaches will be extrapolated from the Yakima 
Confluence to Roza Dam.   

4.c Task:  Indirect predation: Determine the impact of the abundance of hatchery smolts on 
the survival of commingled smolts (wild and hatchery) via alterations in the behavior of 
non-salmonid predators. 
Hypothesis:  H0: Survival does not differ for groups of outmigrants that are or are not 
commingled with hatchery smolts. 
Rationale: The release of hatchery salmonids may enhance or decrease the survival of 
wild salmonid smolts by altering the functional or numerical response of predators.  For 
example, predators may increase consumption of wild fish by switching prey preferences 
from invertebrates to fish, or may be attracted to areas where hatchery fish are released.  
Conversely, large numbers of hatchery fish may confuse or satiate predators resulting in 
enhanced survival of wild fish.   
Methods: To investigate this interaction, a series of release-specific environmental 
variables will be regressed on the Chandler to McNary survival rates of a large number of 
groups of PIT tagged smolts.  These smolts will have been released well above Chandler, 
and the test groups will “define themselves”: viz., be defined after the fact, as they are 
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detected at Chandler.  A test group will consist of the minimum number of fish estimated 
to estimate survival to McNary with specified power.  One of the independent 
environmental parameters will be the weighted mean number of hatchery smolts passing 
Chandler while test group was passing; others will include discharge, temperature and 
turbidity in the lower Yakima and McNary pool, and the weighted mean smolt passage 
index at McNary.  A significant correlation coefficient for the “hatchery smolt abundance” 
variable will be taken as evidence consistent with indirect predation.  Corroborating 
evidence will be sought in observations of predator congregations at Chandler, Horn 
Rapids Dam, and other lower Yakima predation “hot spots”, and in consumption rates 
observed in predatory fish and birds.    

4.d Task:  Yakima River spring chinook competition/prey index: Determine whether space 
competition or limited prey abundance restricts production of upper Yakima spring 
chinook smolts. 
Hypothesis:  Space and food competition can limit upper Yakima spring chinook 
production.  Supplementation can increase spring chinook fry abundance enough to deplete 
prey & diminish spring chinook productivity  
Rationale:  The abundance of prey may limit the number of spring chinook salmon 
juveniles that can be produced in the upper Yakima basin.  For example, spring chinook 
salmon may compete with one another for a limited amount of food, which may increase in 
density-dependent mortality rates.   
Methods:  We will monitor stomach fullness of spring chinook salmon parr during the 
summer and fall in three index areas over time.  Stomach fullness will be calculated by 
dividing the dry weight of the stomach contents by the total body weight or other relevant 
denominator.  Full stomachs will suggest that adequate food is available and that food is 
not limiting spring chinook production. 

4.e Task:  Non-Target Taxa of Concern (NTTOC) monitoring: Determine the impact of spring 
chinook supplementation on the abundance, distribution or size structure of 16 NTTOC in 
the Yakima basin. 
Hypothesis:  H0: Spring chinook supplementation will not depress the stock status of 
NTTOC below specified levels. 
Rationale:  To determine if the spring chinook supplementation program is impacting the 
abundance, distribution, or size structure of non-target taxa of concern (NTTOC).  
Method: We will compare pre- and post-supplementation data to determine potential 
impacts.  Field efforts will include backpack and drift boat electrofishing, smolt counts at 
CJMF, and snorkeling.  We will use NTTOC stock status (abundance, size structure, and 
distribution) monitoring, interactions index monitoring, and interactions experiments to 
evaluate changes for 16 NTTOC.   

4.f Task:  Pathogen sampling: Determine the impacts of pathogens on supplementation 
success and supplementation impacts on the incidence of pathogens in wild Yakima spring 
chinook smolts. 
Hypothesis:  H0: Spring chinook supplementation will not increase the incidence of 
pathogens in wild smolts and inriver pathogens will not limit the success of the 
supplementation project. 
Rationale:  In order to determine if supplementation increases the incidence of pathogens, 
we will monitor levels of pathogens compared to a baseline data set describing existing 
levels of pathogens in wild spring chinook prior to introduction of hatchery fish.   
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Method:  We will collect approximately 200 wild spring chinook smolts at CJMF 
throughout the migration period and later examine for fish pathogens using standard fish 
health screening protocols at a the WDFW fish health laboratory to calculate a fish 
pathogen index.   

 
  
 
g. Facilities and equipment 
 
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, where the entire upper Yakima spring chinook run passes up a ladder 
and down a flume in an adult collection facility.  Therefore, “intrusive” (hands-on) 
monitoring of all upper Yakima hatchery and wild adults can be conducted at Roza, 
allowing the detection of marked fish that cannot be identified on video.  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 
outmigration 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. 
Undeveloped but potential adult and smolt monitoring facilities also exist at Horn Rapids 
Dam (Wanawish) on the extreme lower Yakima, at Easton Dam on the extreme upper 
Yakima, and Cowiche Dam on the lower Naches.   
 
The state-of-the-art hatchery at Cle Elum and associated acclimation sites have a capacity 
to produce 810,000 spring chinook smolts that can be segregated into experimental 
rearing treatments from the eyed egg stage through release.  An addition to the hatchery 
has an experimental spawning channel for evaluating differences in reproductive success 
and associated behaviors of hatchery and wild fish.  The hatchery and Chandler juvenile 
monitoring facility also includes facilities for juvenile behavior studies.  The project has  
hatcheries at Prosser Dam and Marion Drain capable of rearing multiple treatment groups 
of fall chinook and coho.  The Prosser Dam adult trap and the Prosser hatchery are 
currently being used to collect returning adults in an effort to develop locally adapted fall 
chinook and coho broodstocks. 
 
The project has within itself (WDFW genetics lab) or through the auspices of 
collaborating entities (UW genetics lab) the facilities and personnel to conduct state-of-
the-art allozyme and microsatellite DNA analyses.  Similarly, the project has made 
arrangements with other entities (NMFS, USFWS) to conduct comprehensive 
physiological and pathological analyses of hatchery and wild fish. 
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Chinook Supplementation Program 
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Revised February 7, 2004 

 
Introduction 
 
We propose to evaluate to evaluate the domesticating effects of supplementation, and 
compare the intensity of domestication incurred under supplementation as practiced in 
the YKFP spring chinook program at the Cle Elum Supplementation Research Facility 
(CESRF) to that incurred under a more conventional regime of continuous hatchery 
culture. The primary design consists of comparing three lines- a wild control line, a 
supplemented line, and a hatchery control line- for 13 adult and 17 juvenile traits.  Traits 
vary in frequency of evaluation from annually to once per generation.   Details on the 
traits are presented in the Trait, Protocol and Analysis Overview section. The YKFP 
spring chinook supplementation program began with broodstock collection in 1997.  The 
first adult (4-year olds) return was in 2001.  The formal domestication research effort 
began in the fall of 2002, although data for evaluation of many of the traits began in 
1997. 
 
 
Experimental Lines and General Hypotheses 
 
A. Supplementation line (S): the Upper Yakima spring chinook population, supplemented 
annually by production from 16 raceways at CESRF and associated acclimation sites at 
Jack Creek, Easton, and Clark Flat.  Broodstock collection is at the Roza Adult 
Monitoring  Facility (RAMF) at Roza Dam (Fig. 1).  In contrast to most hatchery 
programs, broodstock are collected randomly throughout run, and consist of 100% 
natural origin fish. Other aspects of the program are as already described in numerous 
project documents.   
 
B. Wild control line (WC): Naches River spring chinook.  The Naches River spring 
chinook occur in the Naches arm of the Yakima basin (Fig. 1).  Because they will not be 
supplemented during the study, they are available as wild control lines. We have 
determined that Naches fish can be used for 10 of 13 adult traits and 9 of 15 juvenile 
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traits in our design, provided we can adequately sample fish on the spawning grounds,  
and collect gametes from a minimum of 10 pairs per year for research. Spawning ground 
surveys are already routinely done. We anticipate that in the future we may also be able 
to sample fish can be sampled and collected at a trap at the Cowiche Dam on the lower 
Naches River (Fig. 1).  This trap is designed to collect coho salmon, so some 
modifications to the trap or the dam itself may have to be made to facilitate the efficient 
capture of chinook.  
 
 
To minimize impacts to the control population, collection of gametes from the Naches 
population will be minimal, semen and partial egg lots from 10-30 pairs per year, 
depending on run size.  Gametes will be used for evaluation of some adult traits, but 
mainly for production of juveniles for research.  Ideally this research will be done at 
CESRF, but because of disease considerations it may have to be done offsite.   
 
C. Hatchery control line (HC): a subline of the Upper Yakima population, to be founded 
from returning hatchery fish, collected from throughout the run, in 2002. Two of the 18 
CESRF raceways (randomly chosen each year) will be dedicated to rearing of this line.  
These fish will be the offspring of a minimum of 36 pairs of fish, which should provide 
the HC line an effective size of at least 100 per generation. A larger line of HC fish was 
deemed to be politically untenable because of the large number of fish that would 
potentially have to be removed at Roza Dam. Although larger effective size would be 
preferable, but this is far larger than the minimum of 50 for quantitative genetic studies 
deemed to be adequate by Roff (1997). Because the number of fish used to found the HC 
line is relatively small, the decision was made to have a single line to avoid the 
possibility of smaller replicate lines going extinct.  HC fish will be reared and released 
exactly as will their supplementation line (S) counterparts. No HC fish will be allowed to 
spawn in the wild; any returnees in excess of broodstock needs will be removed at the 
Roza adult monitoring facility (RAMF, Fig. 1).  
 
By comparing the supplemented line to both controls, we will address two key questions: 
1) how much domestication is incurred by a population undergoing YKFP-style 
supplementation?; 2) how much less domestication is incurred under YKFP-style 
supplementation than would be incurred under continuous hatchery culture?.  As already 
mentioned, because the wild control line is not an internal control we know at the outset 
that there will be differences in mean performance at several traits.  As supplementation 
proceeds, if there is no discernible effect of domestication, the differences in mean trait 
values between the two lines should not change except for random fluctuations.  If 
domestication does occur, however, the S line means will change, and should continue to 
change over generations as domestication proceeds and change directionally. The net 
effect will be a trend of increasing or decreasing differences between the supplemented 
and wild control line over generations.  Comparisons between the hatchery control and 
supplemented lines will be somewhat different. Performance in the two lines should be 
equivalent initially because the hatchery control is an internal control. If domestication 
does not occur, performance of the two lines should remain the same except for random 
fluctuations and a small amount of drift due to the relatively low effective size of the 
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hatchery control line.  If domestication does occur, both lines will be affected, and the 
hatchery control line should be more affected. Thus performance at any trait should 
change in the same direction in both lines, but change should be greater in the hatchery 
control line.  The rate at which the two lines diverge will be a reflection of the extent to 
which domestication can be retarded by the regular cycling of hatchery fish into the wild 
environment facilitated by the use of only natural-origin broodstock.  Details on 
expectations for individual traits are found in the next section. 
 
One critical issue regarding this design that is still under discussion is “leakage” from the 
H line into the S line through precocious males from the H line spawning in the wild with 
S-line females.  If this occurs at an appreciable rate, the effect will be to increase the 
amount of domestication incurred by the S line.  This issue raises two concerns.  First, it 
will bias the H-S and S-W comparisons, making the supplementation treatment appear 
more domesticating than it is.  Second, the S line will undergo more domestication than it 
should for the lifespan of the H line, a conservation concern.  Assuming that adequate 
monitoring can be done of the reproductive success of H-line precocials, the first issue 
can be dealt with, but not the second.   Work is currently underway to evaluate this risk 
from a variety of angles, including measures for reducing production of precocious fish. 
 
We also intend to cryopreserve the sperm of approximately 200 presupplementation 
Upper Yakima males.  This will give us the potential to evaluate divergence of the 
supplementation line from its presupplementation state.  This design concept has a 
number of issues associated with it, but it may be desirable to do this type of work at 
some level at some time in the future. Storing sperm from the presupplementation 
population is a worthwhile gene-banking exercise anyway, and the cost is very low.   
 
 
Trait, Protocol, and Analysis Overview 
 
The following pages provide details in a standard format, one trait at a time, on the 13 
adult and 17 juvenile traits we intend to evaluate with this design.   Most traits will be 
evaluated annually in order to maximize power, but some may be done less frequently 
due to logistical limitations.  Protocols may vary from year to year to allow collection of 
key baseline information some years, and experimental data in others.  For many traits it 
is important to distinguish between S line fish of hatchery-origin and those of natural 
origin: we call these two “sublines” SH and SN in the write-ups.  This distinction is made  
to allow a cleaner measure of genetic differences.  Consider nearly any comparison of 
HC and S fish. Part of the difference in performance between SN and HC fish will be 
genetic, but part may also be phenotypic, due to the effect of being reared in a hatchery.  
If HC fish are compared to SH fish, because they share the phenotypic effect of hatchery 
rearing, the performance difference will be exclusively genetic.  It is important to keep in 
mind when reading the write-ups, however, that although we call SN and SH lines in 
describing experimental designs, they differ only in their rearing history.  Any given pair 
of SN and SH fish can have the same grandparents.  
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Although we will make most comparisons annually, annual comparisons within a 
supplementation generation (slightly more than 4 years) are merely replicates.  Although 
significant domestication effects may be detected in a single generation, we expect the 
big results to be trends in performance over generations, so the write-ups stress the 
importance of trends.  Our analyses are focused on measures of central tendency (means 
and medians).  We have not focused on variability, primarily because we have virtually 
no expectations based on the literature on how variability should change under 
domestication at individual traits.  We do have a working hypothesis that variability 
should decline during domestication because the considerably more homogeneous 
environment allows directional selection to be more effective.  On the other hand, 
relaxation of selection caused by the hatchery environment could cause an increase in 
phenotypic variability.  Variability at traits is therefore of interest to us.  We doubt we 
will have enough power at any trait to detect a change in variability statistically, but we 
may see qualitative changes that will inspire further research. 
 
We list 13 adult traits and 15 juvenile traits to be evaluated.  One juvenile trait proposed 
earlier has been dropped, but to prevent confusion we did not renumber the other traits: 
thus there is no trait J7.  The number of traits can be misleading.  Many of the traits are 
measured on the same fish with no difference in protocol except for the measurement.  
Thus, the “effective” number of traits in terms of logistics and cost is considerably lower.  
The best example of this is the set of traits A7-A9, which are all measurements of 
reproductive traits on the same fish.  We list the measurements as separate traits because 
we consider them all important, and because we want to insure they are all done.  Some 
traits require considerable effort and cost, whereas others will be measured in the course 
of ordinary fish culture operations.  Our guiding philosophy was to take advantage of the 
opportunities offered by the CESRF and other facilities in the basin to measure as many 
traits relevant to domestication as feasible while minimizing impacts to the 
supplementation effort and the wild control population. 
 
This is a living document. Our goal in this document is to provide a short but reasonably 
comprehensive write-up on each trait so that a reader can quickly grasp what we are 
doing, how and why we are doing it, and what our experimental power is. Write-ups for 
the individual traits vary widely in how closely they have achieved this.  Although some 
have been extensively developed, at this point the write-up for no trait is as complete as 
intended.  Some write-ups date back to the  last comprehensive evaluation of the plan by 
MIPT, on 11/07/2002;  others have been very recently revised. Dates on which 
substantive changes are made in protocol, power, or analytical approach have been made 
are noted in the individual write-ups. 
 
Nomenclature for Experimental Groups  
 
The key to making sense of  the write-ups is understanding which groups of fish are 
being compared.  In previous versions of the domestication monitoring plan the 
nomenclature system for the fish to be used in the various comparisons has caused 
considerable confusion. In this revision we introduce a new system that should clear the 
confusion. Here is the new system of codes: 
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 SN - naturally produced fish from the supplemented line.  This designation is 

used for both juveniles and adults.  Any natural-origin fish in the Upper Yakima 
qualifies as an SN fish.  

 
SH – hatchery-origin  fish from the supplemented line. This designation is used 
for both juveniles and adults produced by the CESRF as part of its normal 
supplementation effort (i.e., not part of HC or any experimental production 
group).   
 
SHP – hatchery-origin progeny of SH adults. This designation is used only for 
juveniles.  With the exception of the spawnings needed to start the HC line, no SH 
adults are ordinarily spawned at the CESRF.  For some comparisons, however, it 
will be necessary to spawn small numbers of SH adults at CESRF.  The juveniles 
produced from these spawnings will not be reared past early stages and will not be 
released. 

 
HC- fish from the hatchery control line. This designation is used for both 
juveniles and adults.  All HC fish are of hatchery origin. The hatchery control line 
was founded from first-generation hatchery returnees, so in that generation there 
is no distinction between SH adults and HC adults, but thereafter the disticntion is 
clear. 

 
WC-natural-origin fish from the wild control line. This designation is used for 
both juveniles and adults.  Any natural-origin fish in the Naches qualifies as an 
WC fish.  

 
WCP – hatchery-origin progeny of WC adults. This designation is used for 
juvenile fish. Small numbers of WC adults will be captured and spawned.  Some 
of the resulting hatchery-origin progeny will be used in comparisons. 
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Trait Revised                                    
11/07/02 

A1. Adult Recruits/Adult-Adult Survival 
Justification 

Supplementation success is ultimately measured as the increase in natural origin recruits 
produced by the population.  Measuring adult-adult survival is measure of population 
fitness, the overall trait of key interest in domestication. 
Location(s) 
Roza and Prosser Dams, Upper Yakima, Naches, American spawning ground 

Start Date 

2002 

Frequency 

Annually 

Groups Compared: 
WC,HC,SN, SH 
(Naches wild, hatchery control, natural-origin Upper Yakima, hatchery-origin fish from 
CESRF) 

Protocol 

At Prosser all adults from all populations in the basin are counted and classified as 
hatchery or natural, resulting in counts for hatchery origin (HC+SH) and natural origin 
(SN + America + Naches(WC)).  At Roza SH, SN, and HC are counted and sampled for 
sex and age.  An estimate of Naches + American abundance will be made by comparing 
Prosser and Roza counts after adjustment for harvest and incidental in-river mortality.  
Redd counts will be obtained from spawning ground surveys on the Naches and the 
American.  Final Naches adult counts will be calculated as the product of the Naches+ 
American escapement and the Naches proportion of the Naches+American redd counts.  
Additional adjustments may be made to correct for fish/redd and sex ratio on the 
spawning grounds. Adult-adult survival by brood year can be estimated for WC, HC, SH, 
and S natural spawners (mix of SN and SH spawning in wild).  

Expectations/Hypotheses 

If domestication does not occur, differences in survival among all four groups will remain 
constant over time. Conversely, if domestication does occur we would expect HC and SH 
survivals to increase over time.  Furthermore, HC survival should increase at a greater 
rate than SH.  In addition, the survival of S fish spawning in the wild will decrease.   
Analytical/Statistical Methods and Issues 
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Within brood years no statistical analysis will be done, as no variance estimates will be 
available.  Over brood years analysis of covariance will be used to evaluate differences in 
trends.  Trend analysis will take into account year-to-year environmental fluctuations and 
temporal autocorrelations.   
Power Analysis Completed? 
No. 
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Trait Revised                                    
11/07/02  

A2. Age composition by sex 
Justification 

 
Location(s) 
RAMF, CESRF, Naches spawning grounds  

Start Date 

2002 

Frequency 

Annually 

Groups Compared: 
WC,HC,SN, SH 
(Naches wild, hatchery control, natural-origin Upper Yakima, hatchery-origin fish from 
CESRF) 

Protocol 

Requires sex and age determination of adequate samples of fish.  For all fish used in the 
hatchery (SN and HC for production, few SH for research) and for those sampled on the 
spawning grounds as carcasses (WC), sex can be determined visually.  Sex determination 
based on visual inspection of green fish is not reliable (e.g.,30% of the fish classified at 
Roza as males are females) so sex determination based on DNA will be used on most SH, 
and HC fish.  Age will be determined on all fish by scale analysis.  Minimum target 
sample size is 140 for WC and 200 for SH (this analysis will not be needed on SN or HC 
fish because they will all be sexed at spawning or removal). This will provide estimates 
of age composition with multinomial confidence intervals of +10% or less at α=0.05 
(Thompson 1987).  

Expectations/Hypotheses 

Hatchery fish tend to return at younger ages than naturally produced fish, so younger age 
structures would be expected for HC and SH relative to naturally produced fish, and these 
differences may be only phenotypic. If domestication does not occur, differences in age 
structure among all four groups will remain constant over time. If domestication does 
occur we would expect age structure to decrease (Reisenbichler and Rubin 1999).  
Because HC should be most domesticated, its age structure should decrease more, but age 
structure of S should decrease as well.  
Analytical/Statistical Methods and Issues 
Within years multinomial contingency tests will be used to compare age structures.  
Comparison of HC and SH will be especially informative for determining genetic effects.  
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Over years analysis of covariance will be used to evaluate differences in trends.  Analysis 
will be complicated by the fact that age structure is in part a reflection of the genetic 
composition of the population, but can be strongly influenced by environmental 
fluctuations in brood-year survival.   
Power Analysis Completed? 
No. 
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Appendix X - Part C. 
 

Steelhead Kelt Reconditioning 
 

 ABSTRACT 
 
Repeat spawning is a life history strategy that is expressed by some species 
from the family Salmonidae. Rates of repeat spawning for post-development 
Columbia River steelhead Oncorhynchus mykiss populations range from 1.6 to 
17%.  It is expected that currently observed iteroparity rates for wild steelhead in 
the Basin are severely depressed due to development and operation of the 
hydropower system and various additional anthropogenic factors. Increasing the 
natural expression of historical repeat spawning rates using fish culturing means 
could be a viable technique to assist the recovery of depressed steelhead 
populations.  Reconditioning is the process of culturing post-spawned fish (kelts) 
in a captive environment until they are able to reinitiate feeding, growth, and 
again develop mature gonads.  Kelt reconditioning techniques were initially 
developed for Atlantic salmon Salmo salar and sea-trout S. trutta.  The recent 
Endangered Species Act listing of many Columbia Basin steelhead populations 
has prompted interest in developing reconditioning methods for wild steelhead 
populations within the Basin.  To test kelt steelhead reconditioning as a potential 
recovery tool, we captured wild emigrating steelhead kelts from the Yakima River 
and evaluated reconditioning (short and long-term) success and diet formulations 
at Prosser Hatchery on the Yakima River.   
 
Steelhead kelts from the Yakima River were collected at the Chandler Juvenile 
Evaluation Facility (CJEF, located at Yakima River kilometer 48) from March 12 
to May 28, 2003. In total, 690 kelts were collected for reconditioning at Prosser 
Hatchery.   Captive specimens represented 25.7% (690 of 2,676) of the entire 
2002-2003 Yakima River wild steelhead population, based on fish ladder counts 
at Prosser Dam. All steelhead kelts were reconditioned in circular tanks and were 
fed freeze-dried krill and received multi vitamin dietary supplement; long-term 
steelhead kelts also received Moore-Clark pellets.  Oxytetracycline was 
administered to reconditioned fish to boost immune system response following 
the stress of initial capture.   Formalin was also administered to prevent 
outbreaks of fungus and we also intubated the fish that were collected with 
IvermectinTM to control internal parasites (e.g., Salmincola spp.).  Captured kelts 
were separated into two experimental groups: long-term and short-term 
reconditioning.  Long-term steelhead kelts were held for 5-9 months then 
released on December 8, 2003. Long-term success indicators include the 
proportion of fish that survived the reconditioning process and the proportion of 
surviving fish that successfully remature. Survival and rematuration for long-term 
kelts increased as well with 61.4% surviving to release and 87.3 % rematuring.   
Success indicators for the short-term experiment include the proportion of fish 
that survived the reconditioning process and the proportion of fish that initiated a 
feeding response.  Short-term kelts were reconditioned for 3 to 9 weeks.  
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Surviving specimens were released for natural spawning on June 4, 2003.  
Survival-to-release was very good for the short-term experiment, with a rate of 
89.9%. A total of 48 reconditioned kelts were radio tagged to assess their 
spawning migration behavior and success following release from Prosser 
Hatchery and to evaluate in-season homing fidelity.  
  

History  
Populations of wild steelhead Oncorhynchus mykiss have declined dramatically from 
historical levels in the Columbia and Snake rivers. Since 19971 steelhead in the upper 
Columbia River have been listed as endangered under the Endangered Species Act 
(ESA). Those in the Snake River have been listed as threatened, also since 19971. Those 
in the mid-Columbia were listed as threatened in 1999.  Regional plans recognize the 
need to protect and enhance weak upriver steelhead populations while maintaining the 
genetic integrity of those stocks.  

Iteroparity rates for 0. mykiss were estimated to be as high as 79% for 1994-96 in the 
Utkholok River of Kamchatka. Reported iteroparity rates for Columbia basin steelhead 
are considerably lower, due largely to high mortality of downstream migrating kelts at 
hydropower dams and to inherent differences in iteroparity rate based on latitudinal and 
inland distance effects. The highest recent estimates of repeat spawners from the 
Columbia River Basin were in the Kalama River (tributary of the unimpounded lower 
Columbia River) have exceeded 17%.  Farther upstream, 4.6% of the summer run in the 
Hood River (above only one mainstem dam) are repeat spawners.  Iteroparity rates for 
Klickitat River steelhead were reported at 3.3% from 1979 to 1981. Repeat spawners 
composed only 1.6% of the Yakima River wild run and 1.5% of the Columbia River run 
upstream from Priest Rapids Dam.   

Objectives 

In order to experimentally evaluate the feasibility of kelt reconditioning as a potential 
recovery and restoration strategy for wild steelhead in the Columbia River basin, this 
project was designed to address the following research objectives: 

Objective 1:  Continue to refine and improve efficiency and success of long-term 
steelhead reconditioning at the Prosser Hatchery. 

Objective 2:  Implement and evaluate short-term kelt reconditioning, 
transportation and release downstream from Bonneville Dam. 

Objective 3: Assess homing fidelity of steelhead kelts following their release from 
the reconditioning program. 

Objective   4:   Evaluate reproductive success of reconditioned kelts beginning in 
2004. 
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Long-term Reconditioning Study 

We have defined long-term reconditioning as holding and feeding post-spawn steelhead 
until approximately the end of the calendar year and then releasing them at Prosser 
Hatchery, thus allowing them to mingle with the upstream run.  By this time most 
surviving fish remature.  Based on the past two years’ results, long-term feasibility of 
steelhead reconditioning looks promising.  We made substantial progress in 2001 and 
2002 regarding long-term kelt reconditioning, at the time of release we achieved a 
survival rate of 38% and rematuration of 19.6% in 2001 and in 2002 the highest survival 
(47%) from the starter krill diet then switched to altered Moore-Clarke pellets and 
unaltered Moore-Clarke pellets, while the highest level of maturity (74%) were fed a krill 
starter diet then moved to Moore-Clarke pellets.  During 2003, we continued with the 
most efficient and successful of the long-term steelhead reconditioning regimes by 
repeating the most successful diet and treatment identified during the 2001 and 2002 
studies (krill and Moore-Clark pellets).   

Short-Term Reconditioning Study 

In addition to the long-term reconditioning investigation, short-term reconditioning issues 
also require study to evaluate steelhead kelt reconditioning.   Successful expression of 
iteroparity in steelhead may be limited by post-spawning starvation and downstream 
passage through the mainstem corridor. Thus, short-term reconditioning may augment 
iteroparity rates by initiating the feeding process and allowing kelts to naturally undergo 
gonadal recrudescence in the estuary and marine environments.  Short-term 
reconditioning is defined as the period of time needed (approx. 3-9 weeks) for kelts to 
initiate post-spawning feeding, followed by the transportation of kelts around mainstem 
hydroelectric facilities for release and natural rearing and rematuration in the Pacific 
Ocean.  Last year we had high levels of survival at 78% for the 2-month reconditioning, 
with a small amount of “feeders” (fish  maintaining or increasing weight) 25.1%.   

Biotelemetry  

The ultimate success of kelt reconditioning should be assessed based on the number of 
individuals that successfully spawn in the wild following reconditioning and release. 
Although it is difficult to witness individual fish spawning in the wild, and even more 
difficult to assess the viability and quality of gametes, we have designed future 
experiments to determine if reconditioned kelts contribute to subsequent generations.   

Because the kelts collected at Prosser Dam are wild fish that could have originated in any 
of several upstream areas, we cannot know locations of specific spawning grounds for 
specific individuals. However, use of radio telemetry techniques and Passive Integrated 
Transponder (PIT) tags can help address such critical uncertainties.   

Area and Facilities   
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Kelt reconditioning research was conducted at the Prosser Fish Hatchery in Prosser, 
Washington.  Prosser Hatchery is located on the Yakima River (river kilometer, (rkm) 
48), downstream from Prosser Dam, and adjacent to the Chandler Juvenile Evaluation 
Facility (CJEF).  Summer steelhead populations primarily spawn upstream from Prosser 
Dam in Satus Creek, Toppenish Creek, Naches River, and other tributaries of the Yakima 
River. 

After naturally spawning in tributaries of the Yakima River, a proportion of the steelhead 
kelts that encounter Prosser Dam facility during emigration are diverted into the Chandler 
Juvenile Evaluation Facility.  The CJEF was used to capture emigrating kelts. Yakama 
Nation (YN) staff monitored the Chandler bypass separator 24 hours a day from 12 
March to 21 June 2003.  All adult steelhead arriving at the CJEF separator, regardless of 
maturation status (kelt or pre-spawn2), were placed into a temporary holding tank.  

All specimens visually determined to be prespawn individuals were immediately returned 
to the Yakima River.  Following kelt identification, we collected data on weight, 
condition, coloration, and presence or absence of physical anomalies.  Steelhead kelt in 
poor condition and dark in color were released back in the river, all others were retained 
for reconditioning.  Passive Integrated Transponder (PIT) tags were then implanted in the 
fish’s pelvic girdle for individual fish identification during reconditioning.   

Upon admission of kelts to the reconditioning program at Prosser Hatchery, all kelts 
were retained in circular tanks with a carrying capacity at a maximum of 200 fish.  

 

 

Maturation Assessment and Release for Spawning  

Upon release all surviving steelhead in the long-term experiment were examined with 
ultrasound equipment to assess maturation status. Fish in the long-term experiment were 
released on 12 December 2003. Growth measurement data and rematuration status were 
recorded on all released individuals  

   

RESULTS/DISCUSSION 

General Population Characteristics 

A total of 690 kelts were kept for reconditioning while 136 were culled due to poor 
condition or found to be dead on arrival, at Prosser Hatchery from 12 March to 21 June 
2003.  Total kelts used for reconditioning represented 25.7% (690 of 2,676) of the entire 
Yakima River ESA-listed population, based on fish ladder counts obtained from Prosser 
Dam for the period July 1, 2002 to June 30, 2003. It is possible that many of the 
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emigrating kelts from the Yakima River were never diverted into the irrigation channel 
preventing their collection for reconditioning, and may have passed instead over the 
dam’s spillway. 

The overwhelming majority of kelts captured as part of this reconditioning research 
project were female. A consistent finding in our previous steelhead kelt reconditioning 
work is that the large majority of all kelts available for reconditioning are female (approx. 
88% during 2000 and 2001 at Prosser Dam) which may be indicative of the evolutionary 
advantage of female iteroparity.  The fact that females are naturally able to reproduce 
with males during different years increases the probability of increased gene flow 
between and among cohorts or year classes.  This has a direct theoretical benefit in the 
form of increasing the number of breeders (Nb), and the effective population size (Ne) 
during each spawning season, thus contributing to increased population viability and 
persistence, crucial to threatened and endangered fish restoration.  Rather than a genetic 
hazard, experimental reconditioning should be viewed as a potential demographic and 
population genetic enhancement measure, aimed at restoring a recently jeopardized, but 
naturally occurring evolutionarily stable life history strategy. 

 

Long-Term Reconditioning 

Objective 1: Continue to refine and improve efficiency and success of long-term 
steelhead reconditioning at the Prosser Hatchery. 

 

Kelt Survival and Rematuration 

Long-term kelts were held for 5-9-months in three different tanks.  All of the tanks were 
started on a krill diet for 2.5 months and then switched to a maintenance diet of Moore-
Clarke pellets for the duration of their stay.  Survival percentages for all tanks were 
similar to each other.  Maturation levels were very high for tank C3 with a 95.9% 
rematuring while C2 and C4 did well with ~80% rematuring.   

 

Table 3: Population statistics for kelts in the long-term reconditioning 
experiment. 

Tank C2 C3 C4 

 

No. Collected 205 69 208 

No. (%) Released 123 (60.0%) 49 (71.0%) 126(60.6%
) 
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No. (%) Mature 99 (80.5%) 47 (95.9%) 108 
(85.7%) 

In-Weight (kg.) 2.17 2.39 2.52 

Out-Weight (kg.) 2.82 3.70 3.14 

Mature Feeders (%) 

(Mature feeders/total mature 
fish) 

88/99 
(88.8%) 

44/47 
(93.6%) 

95/109 
(87.1%) 

Immature Feeders (%) 

Immature (feeders/immature 
fish) 

3/11 
(27.3%) 

1/2 (50%) 1/11 
(9.1%) 

 

Table 3: Fish population statistics by Tank No. for the long-term reconditioning 
experiments. 

 

Feeding and Treatment Summary 

For all of the long-term experiments, steelhead kelts were fed krill as a starter diet for 2.5 
months and then were given Moore-Clarke pellets based on the strengths of the diet from 
2001 and 2002 diet experiments. The majority of kelts showed appreciable weight gains 
(>80%), while 166 of 278 gained > 0.5 kg in mass.  The largest individual weight 
increase was 152%.   The amount of immature long-term reconditioned kelts at the time 
of release declined to nearly 8% in 2003.  Long-term reconditioning in 2003 improved in 
every area, with decreases in mortality and immature kelt rates, while increasing maturity 
rates, individuals undergoing weight gain, and survival rate. 
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Weight Gain (%) Distribution for Rematured Long-
term Reconditioned Steelhead Kelts at Prosser 
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Figure 5: Weight gain (%) distribution for long-term rematured kelts at Prosser Hatchery, 
WA in 2003. 

Short-Term Reconditioning 

 Objective 2: Implement and evaluate short-term kelt reconditioning, transportation 
and release downstream from Bonneville Dam. 

 

Kelt Survival and Rematuration 

For the short-term reconditioning experiment, kelts were captured from 16 April – 
10 May 2003 and released on 4 June 2003.  It was expected that kelts would not 
remature in such a short time span but that the fish would reinitiate feeding 
behavior and thus increase survival and maturation in the wild.   

Mortality Statistics 

The majority of mortalities for the short-term reconditioning experiment occurred 
within the first 10 days of capture. As with past experiments this can be attributed 
to handling stress, failure to accept starter feed, an inability to convert feed into an 
appreciable weight gain, or moribund status when collected.  After the 10-day 
capture period mortalities drastically decrease.    
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Biotelemetry 

 

Objective 3: Assess homing fidelity of iteroparous steelhead kelts following their release 
from the reconditioning programs 

Radio Telemetry 

2002 Experimental Data 

During the 2002 season a total of 171  (33.3 %) long-term reconditioned kelts survived 
reconditioning to be released, with 76 kelts rematuring. A total of 60 kelts were radio-
tagged with 33 tags and were released directly into Yakima River and 29 were released 
into the McNary pool to collect data on homing.  We detected 6/33 (18%) of the radio-
tagged long-term Yakima River release in natal tributaries.  Based on radio-tagged 
returns, an estimated 26-52 (18-36%) individuals would have made it back to natal 
streams to spawn again for another season.  As for the 29-steelhead kelts that were radio-
tagged to monitor homing only 1 (.03%) kelt was observed returning to it’s natal stream.  
Based on the return data it is estimated that 1-6 (.03-21%) individuals from this group 
returned to spawn.  

2003 Experimental Data 

During the 2003 season a total of 298 (61.8 %) long-term reconditioned kelts survived 
reconditioning to be released, with 254 kelts rematuring. A total of 47 kelts of the 298 
were radio-tagged with 23 tags from UI and 24 from the Bureau of Reclamation then 
released. Each tag was inserted using the gastric insertion technique.   

 

PIT Tag Tracking of Short term conditioned kelts 

2002 Experimental Data 

In 2002-03 we had a total of 41 reconditioned steelhead kelts detected at Bonneville dam, 
this coincides with typical spawning behavior.  A total of 29 (70%) of these fish migrated 
upriver during September- November of 2002.  The rest of the steelhead kelts 11 (26.8%) 
migrated in July-August of 2003.  So far we have detected 6/187 (3.2%) out of the short-
term reconditioned individuals at the Denil ladder at Prosser, WA.  It should be noted 
however that the Denil ladder is just one of three ladders in operation at the Prosser 
facility and that there is a good chance that reconditioned kelts are utilizing these other 
ladders as well.  The Yakama Nation is currently seeking funds to add PIT tag detectors 
at these other ladders 

2003 Experimental Data 
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A total of 485 PIT tags were submitted to the regional PTAGIS database for short-term 
kelts released below Bonneville Dam on June 4, 2003.  

As of February 2, 2004, a total of 4 (2.1%) of the 187 short-term reconditioned fish 
in the release had subsequent upstream detections. The remaining fish have no 
subsequent detections and are probably still in the ocean. 

CONCLUSIONS 

• Steelhead kelt reconditioning shows promise to assist restoration of imperiled wild 
steelhead populations in the Columbia basin, based on empirical results of this 
project. 

 During 2000, the Yakama Nation collected 512 wild kelts (38% of the subbasin’s 
run that year) at the Chandler Juvenile Evaluation Facility (CJEF) for 
reconditioning at Prosser Hatchery, producing a first year kelt survival rate of 
10% (51/512).  Subsequently, kelt rematuration rates in captivity more than 
doubled from 10% (2000), 21% (2001), 50% (2002), and 85% (2003).   

• This project is successfully refining techniques, which if further supported by 
additional, more rigorous future research, appear very applicable to increasing its 
success, and that of population enhancement efforts at larger geographic scales for 
wild Columbia Basin steelhead. 

• In general, we feel the results of the study still warrant additional research, but 
feel that we are much closer to devising a management program for ESA-listed 
steelhead populations in the Columbia River Basin. 

• Kelt reconditioning should be viewed at this time as experimental, which has been 
quite successful, rapidly improving, and very promising.  The general approach 
should also be viewed as one of several available research techniques to guide 
enhancement of steelhead iteroparity expression.  Implementation of best methods 
should be targeted following several years of rigorous, replicated studies of each 
approach, including ecological and economic cost/benefit analysis. 

Interactions with Subbasin Focal Species 

The level of interactions of the fish produced through the kelt reconditioning research 
program with the focal species in the Yakima Subbasin Plan should be minimal.  The 
adults in the long term program are collected in the spring and held in reconditioning 
tanks until their release in the following December.  Released fish are expected to hold in 
the mainstem Yakima through the duration of the winter, then migrate to their natal 
streams to spawn.  They are not expected to actively prey on juveniles of any of the focal 
species during this time period.  Once on the spawning grounds, they are expected to 
interact with other steelhead adults by participating in normal spawning activities, 
including potential competition with other females for spawning sites and successfully 
spawning with one or more steelhead males. The fact that females are naturally able to 
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reproduce with males during different years increases the probability of increased gene 
flow between and among cohorts or year classes.  This has a direct theoretical benefit in 
the form of increasing the number of breeders (Nb), and the effective population size (Ne) 
during each spawning season, thus contributing to increased population viability and 
persistence, crucial to threatened and endangered fish restoration.  Steelhead, being 
spring spawners, would not be competing with the other focal species for spawning sites, 
but could potentially impact redds deposited the previous fall by some of these species, 
by redd superimposition.  Most of the  juveniles in the previously existing redds should 
be developed enough that this should cause minimal impact.  After spawning, the 
steelhead would migrate out of the Yakima before most of the other salmon adults begin 
their spawning migrations.  Little is known of the potential interactions between 
steelhead and lamprey. 

Management Implications of Successful Kelt Reconditioning  

Unlike other species of Pacific salmon (Oncorhynchus spp.) anadromous steelhead 
naturally exhibit varying degrees of iteroparity (repeat spawning).  Wild steelhead 
populations have declined dramatically from historical levels in the Columbia and Snake 
Rivers, for many reasons.  Successful steelhead iteroparity involves downstream 
migration of kelts (post-spawned steelhead) to estuary or ocean environments. Thousands 
of kelts (i.e., post-spawned fish) of ESA-listed steelhead populations in the Snake R. and 
mid-Columbia River are incidentally collected each spring (March - June) in the juvenile 
collection systems throughout the Snake and Columbia rivers.  Despite the thousands of 
kelts that attempt out migration, results from a telemetry study Evans et al.(2001) 
suggested that only a very small percentile (<5%) successfully navigated the Snake and 
Columbia River hydropower system. However, resulting data occurred during low and 
no-spill years.  In-river survival rates of emigrating kelts may increase considerably 
during average and above water years since emigration paths through open spillways may 
be available.  For this life history expression (iteroparity) to persist in future steelhead 
runs, successful methods must be developed to augment the current rate of iteroparity 
among Snake and Columbia River steelhead populations.   

Kelt reconditioning is a promising approach to increase natural production of wild 
steelhead to enhance their iteroparous life history strategy. Reconditioning promotes re-
initiation of feeding for kelts, enabling them to survive and rebuild energy reserves 
required for gonad development and successful iteroparous spawning.  
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Appendix L 

 
Yakima Subbasin Plan 

Inventory of Existing Activities 
(http://clientzone.golder.com/YSBI) 

 
The Inventory element in the Yakima Subbasin plan is intended to summarize fish and wildlife 
protection, restoration, and artificial production activities and programs within the subbasin that 
have occurred over the last five years or are about to be implemented. 
 
The intent behind collecting this information is to capture programs/projects underway that 
relate to watershed planning, restoration, and protection of fish and wildlife habitats and species 
recovery.  It will help in understanding what the objectives and strategies have been to date.  
The information will not only illustrate the past and current strategies within the subbasin but 
also the utility and success of those activities. 
 
Below is a preview of the web-based form/survey.  There are many questions and some might 
seem peripheral, but be assured that the data will be utilized.  For example, we request budget 
information per year.  This is done in order to use dollars as a proxy for effort expended in a 
specific geographic area.  Please fill in as much of the survey as possible. 
 
The preview of the web-based form is provided below so that you may collect the information 
you will need to complete the form before registering onto the website.  Once you have the 
information you will need to complete the survey, please register and note your user name and 
password in a secure location.  The address to the web-based survey is 
http://clientzone.golder.com/YSBI/Site/Login.asp 
 
As you are filling out the web-based survey, please do not switch to any other page, as this will 
log you out of your session.  Once you are done filling out your survey, make sure you are 
satisfied with your entries and then follow the directions on the screen.  This will automatically 
send your information to the database.  If you need to make any changes, please contact Julie 
Morgan. 
 
Filling out the survey form is part 1.  The second part deals with gathering geographic 
information of the project.  Please see the instructions in the survey form below. 
 
The Inventory will be updated as the Yakima Subbasin Plan gets updated.  This iterative 
process will allow us to improve the form for future use.  Please send comments about the form 
to julie.morgan@co.yakima.wa.us.  Please also feel free to contact Julie Morgan at (509) 574-
2390 if you need assistance in filling out the form. 
 
Your cooperation is much appreciated. 



 
 

DEADLINE:  Monday, February 23, 2004 
 
 
 
 
 
GENERAL (Basic Project Information 
 

 
 
 
CONTACTS 
 

 
 
 



FUNDING 
 

 
 
 
LOCATION 
 

 
 



BENEFITS 
 

 

For the EDT attributes, please select the most important attribute you 
were addressing in your project under "#1".  For the second most 
important, use "#2" and the third most important use "#3".   
If your project only addressed one attribute, like obstruction for fish 
migration, only select one EDT attribute. 



PHASE 
 

 
 
 
SUCCESS STATEMENT 
 

 
 
 
OTHER 
 

 



 
 
 
 
 
May 24, 2004 
 
Yakima Sub basin (Fish and Wildlife) Planning Board 
128 N. 2nd Street 
Room 408 Courthouse 
Yakima, WA 98901 
Julie.morgan@co.yakima.wa.us 
 
Dear Julie, Chairman, Vice-Chairman and Northwest Power & Conservation Council, 
 
I must file a minority opinion, even though the board has been a very congenial, open, willing-to-
make changes, hard working group, with a lot of time and money being invested.  
 
After many years as a writer-editor/planner with the U.S. Fish and Wildlife Service and Bureau 
Land Management, I was excited to serve on this board. However I cannot agree with the 
concepts of this plan.  For purposes of brevity, I simply “bullet” my reasons for disagreeing with 
the entirety of the plan (even though technical content may be correct & even though I feel the 
people are well intentioned): 

 My city council’s concerns were voiced to me 
 Other Public and officials concerns were voiced to me 
 Articles express concerns 
 Duplication of other agencies and studies 
 No new information-only compilation of existing information 
 Non-regulatory, yet infringing 
 Basically meaningless 
 Headwaters (Kittitas) not involved in consensus 
 Bureaucratic, circular, gobbledygook, language 
 Too much money and time spent, especially when more planned 
 Problem with Lead entity; therefore group split 
 Unknown pre-existing conditions 
 Some of expert board baffled by mission/scope 
 Consensus required, but not obtained 
 My obligation to tax payers, regardless of NW Power Council money and mandates 
 Salmon and wildlife preservation and habitat enhancement & water quality are good 

goals, but they seem to already be doing fine & improving and increasing, without more 
government. 

 
Sincerely, 
 
 
 
 
Bryan Robinson, Mayor 



Table presented to the YSPB on April 28 and May 12, 2004 
(Reference Notebook: Blue tab: The Plan) 
 

Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

A Hal Lindstrom 
Ellensburg, WA 

   

A-1 Goals & Objectives ES I’m in general agreement with the goals and objectives.  They are worthy of 
support from all who live in the Yakima Subbasin 

Comment Noted 

A-2 Mission Statement ES-1   Suggest an addition to the mission statement.  
“Restore sustainable populations of salmon, steelhead, and other at-risk 
species and to prevent additional species becoming at-risk through 
collaborative, economically sensitive efforts …” 

Refer to YSPB for deliberation 
- The Board considered this 
suggestion and feels that the 
existing Vision statement 
adequately expresses its intent. 

A-3 Where’s Kittitas 
Co.? 

ES-1   Where is Kittitas County?  As a resident I believe it inexcusable for Kittitas 
County not to be an active member of the Planning Board.  Geographically it 
is crucial the County be involved.  I would ask if the County is involved in any 
constructive way. 

- Kittitas County chose not to 
become members of the Yakima 
Subbasin Fish and Wildlife 
Planning Board, but participated 
in the public review process 
through the Kittitas County 
Conference of Governments. 
Several technical experts with 
extensive knowledge of the 
County participated in the 
planning process. 

A-4 Treaty Rights in 
contemporary 
context 

ES-3   Guiding Principle #3:  The Yakama Nation should accept (perhaps they do) 
that full restoration of their Reserve and Treaty rights may be (likely is) 
impossible to affect given the level of degradation that has occurred.   If 
Planning goals are to be achieved, it will necessitate a level of economic 
foregoing that will require considerable sacrifice for some. (At a later point I 
note that ‘costs of implementation are to be shared’ – something to the effect, 
and I’m supportive)  Politics are a large factor in successful pursuit of this 
effort, and unless there is a shared burden (both actual and perceived) from 
costs of implementation, not much will ultimately happen 

Comments regarding  “politics” 
noted. Treaty Rights by their 
nature are established by the 
treaty of 1855 and the Board 
cannot or diminish these rights.  
The Nation, as a member of the 
YSPB, recognizes the limits of 
habitat restoration given the 
amount of habitat capacity 
displaced by 200 years of 
settlement i.e., what no longer 
exists cannot be restored. 
 

A-5 Biological objective ES- The fifth Biological Objective needs to be beefed up.  As it stands the phrase  



 2

Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

re ESA 
 

11 “as fully as possible” at the end of the statement renders it largely 
meaningless.  There should be substantial agreement on a better position 
regarding collective responsibility for achieving goals of the ESA.  Would it 
help to state it   “Strive to be consistent with the ESA recovery goals and 
Clean Water Act requirements.  Periodic assessments to be made that gauge 
the degree of success toward achieving the objective.” 

- Comment noted  

B Scott Woodward 
Richland, WA 
Tapteal Greenway 
Association 

   

B-1 Jet Skis / Salmon 
life cycles 

2-
237 

I cannot find any reference in this document about the impact of motorboat 
traffic on the migrating salmon on the lower Yakima River. In the past few 
years three things have combined to raise this question; 

1. Improved clarity of the river has given me direct visual contact with the 
migrating salmon. In particular with the Fall Chinook because the 
water is so low and clear. I can actually watch these fish come up the 
lower section of the Yakima along the Chamna reach. 

2. More salmon in the past few years have given me more instances to 
view the fish. 

3. More boat traffic up the lower section of the Yakima River. The advent 
of the big jet boats and the increasing number of jet skis has made the 
Yakima River a very popular place to get away from law enforcement. 

All this has raised a very interesting question about the impact of motorized 
boats on the migration of the fish. I have watched with great disdain as the 
salmon attempt to move through the narrow shallow Chamna channel only to 
be scattered by jet skis or a jet boat skimming over the tops of these fish 
heading upstream. Needless to say the fish are scattered and I often wonder 
what impact this harassment has on these fish. I know there are much greater 
concerns and your plan has addressed these concerns. It has been a huge 
undertaking that you are all to be congratulated on, however, I needed to add 
this concern that was not addressed in the document. 

Refer to technical staff 
Noted as data gap 
- Do we have data on this issue?  
Raise this issue as a key 
uncertainty.  Using motorboats 
during important migration times. 
 
We have no data to confirm that 
there is an effect from boat traffic 
on Fall Chinook, we are checking 
with YKFP to monitor these 
conditions in the late summer. 

C Andy Dittman 
NOAA Fisheries 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

C-1 Spring Chinook 
Hatcheries 

2-
146 

Include in text:  At least three genetically distinct stocks of spring Chinook 
salmon have been identified in the Yakima River. Increased levels of straying 
due to hatchery rearing or acclimation/release practices may have negative 
genetic and ecological impacts on existing wild populations. Furthermore, the 
success of supplementation efforts for Spring Chinook salmon depends on 
the efficacy of acclimation in insuring successful imprinting and homing and 
ultimately reestablishing naturally spawning salmon in underutilized and 
restored habitat.  

The success of supplementation 
efforts depend on additional 
factors such as habitat condition, 
adaptive fitness of the 
supplemented stock, out of 
subbasin effects, etc which are 
recognized in the experimental 
design for the Cle Elum 
Supplementation and Research 
Facility (CESRF).   The Plan now 
contains direct links to those 
designs and the methods that are 
being used to resolve those 
uncertainties. 

C-2 Key Findings for 
Spring Chinook 

2-
147 

Include in text:  Increased levels of straying due to hatchery rearing or 
acclimation/release practices may have negative genetic and ecological 
impacts on existing wild populations.  Furthermore, the success of 
supplementation efforts for Spring Chinook salmon depends on the efficacy of 
acclimation in insuring successful imprinting and homing and ultimately 
reestablishing naturally spawning salmon in underutilized and restored 
habitat. 

 
 
See response to  C-1 above. 

C-3 Table 3-1 
correction 

3-4 “Spatial scales of homing and the efficacy of hatchery acclimation facilities” . 
This NMFS project is pc (partially complete) not c (complete) as indicated in 
column 5.  please correct. 

This column in the Draft 
Subbasin Plan does not refer to 
the status of the project but the 
status of the inventory of the 
project for Subbasin planning.  
This table on the status of the 
Inventory (Table 3-1) will not be 
included in the Final Draft, and 
will be replaced by a table that 
summarizes the programs and 
projects in the Yakima Subbasin. 

C-4 Add as a  “Key 
Finding” to YKFP 
S1 

4-25 1.Key Finding YKFP S1 (?) 
2. Observed effect or phenomenon 

Increased levels of straying due to hatchery rearing or acclimation/release 

Refer to technical staff 
Go to staff 
See above. 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

practices may have negative genetic and ecological impacts on existing 
wild populations.  Furthermore, the success of supplementation efforts for 
Spring Chinook salmon depends on the efficacy of acclimation in insuring 
successful imprinting and homing and ultimately reestablishing naturally 
spawning salmon in underutilized and restored habitat. 

3. Cause/Hypothesis 
Naturally spawning supplemented Spring Chinook salmon will not impact 
the migratory behavior and spawning distribution wild fish. Proper 
acclimation and release strategies results in successful imprinting and 
homing and can facilitate reestablishment of naturally spawning salmon in 
underutilized and restored habitat. 

4. Confidence that effect is actually occurring  - High 
5. Level of confidence in causal relationship  - High 
6. Relative contribution to causal relationship  - Medium 
7. Level of impact to focal species  - 1? 
8. Level of Impact to Ecosystem or Watershed? 
9. Biological Objective (Reduce/Eliminate Negative Causes, 
Improve/Maintain positive causes) 

Document spatial and temporal scales of homing in wild and supplemented 
fish and assess the efficacy of acclimation facilities for minimizing straying 
and contributing to wild salmon recovery. 

10. Strategy to reduce/eliminate or improve maintain 
Conduct a series of studies examining the effects of hatchery rearing and 
release practices on olfactory imprinting and the subsequent patterns of 
homing and straying in an effort to identify strategies that will minimize 
straying and negative interactions between wild and hatchery fish.  

11. Currently Addressed? 
Partially, under ongoing research by NOAA fisheries but complete studies 
have been recommended for BPA funding when funds are available under 
BPA proposal #200301400. 

12. Strategy to mitigate effect 

 
 
These effects are well 
documented in the experimental 
design for the Cle Elum 
Supplementation and Research 
Facility, and there is currently 
ongoing research on this, and 
other, potentially negative effects 
of supplementation on both target 
and non-target populations.  
 
Actual design of studies to 
resolve uncertainties is a function 
of available funding, scale of 
effect, and available expertise.  
The level of detail here is beyond 
the scope of the Subbasin plan. 

C-5 Add as a “Key 
Finding” BW & 

4-25 1.Key Finding  BW? Refer to technical staff 
Go to staff 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

Ecosystem 
processes 

2. Observed effect or phenomenon 
Transfer of water between rivers or tributaries (e.g. Block Rock Project) can 
result in improper imprinting or straying of in-basin salmon and false 
attraction of out-of-basin salmon.  

3. Cause/Hypothesis 
Water transfers and release associated with the Black Rock reservoir 
project may have critical implications for homing and straying of salmonids 
in the entire upper Columbia River.  

4. Confidence that effect is actually occurring  - Low 
5. Level of confidence in causal relationship  - Medium 
6. Relative contribution to causal relationship  - Medium 
7. Level of impact to focal species  -- 1? 
8. Level of Impact to Ecosystem or Watershed  - 1 
9. Biological Objective (Reduce/Eliminate Negative Causes, 
Improve/Maintain positive causes) 

Minimize impacts of Black Rock Project on salmon homing and straying in 
the upper Columbia River. 

10. Strategy to reduce/eliminate or improve maintain 
Conduct studies to assess the potential impact of water transfer and 
release strategies on olfactory imprinting and homing of upper Columbia 
salmonids in general and specifically the impacts of such water diversions 
on Yakima River salmon. 

11. Currently Addressed? -- No 
12. Strategy to mitigate effect 

Identify water volumes and release strategies for that minimize negative 
impacts on salmon homing and identify critical homing cues that impact 
homing success. 

13. Currently Addressed?  - No 

 
See above, also chapter 2 was 
modified to include potential 
future effects. 
 
 
 
This question is being examined 
by the Black Rock study.  As with 
the previous comment, the level 
of detail here is beyond the scope 
of the Subbasin Plan.   The plan 
does recognize the effects of 
false attraction flows and 
recommends the control of spill, 
as would be the case with the 
Black Rock project. 

D David Mitchell 
Richland, WA 

   

D-1 General comment 
on permit approval 

NA Much of the Yakima Sub-basin and Riverfront is owned by the public.  My wife 
and I have been working for over five years now to prevent erosion and 

Comment noted 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

process re 
shoreline 

sediment harmful to salmon along our property in Richland on the Yakima 
River. Our JARPA was filed in 2000, and the various governmental agencies 
have still not permitted this project which all agencies involved have said is a 
good idea. The average land owner doesn't have the patience or the 
thousands of dollars necessary to even get the permits and studies 
necessary, let alone the construction costs, to help protect their portion of the 
River or Sub-basin (Our project was funded several years ago by a Dept. of 
Ecology grant through a Conservation District application and has been in 
repeated danger of losing this funding because of the years of delays 
obtaining the necessary permits).  Our project has shown all involved, 
including our governmental agencies, how impossible it is to help protect 
salmon, habitat, and our land by following the legal steps necessary. I hope 
you have better luck than we did. It appears when governmental agencies get 
together, things get done.  Highways get built, permits get issued, studies are 
completed. Until this is made easier for landowners and interested 
conservation groups, our own governmental system will continue to thwart 
efforts at restoring sustainable and harvestable populations of salmon, 
steelhead, and other at-risk species. 

E Dale Landon 
West Richland, WA 
Richland Rod & 
Gun Club 

   

E-1 Extended 
Comment period 

NA Thank you for extending the comment period.  The Plan is detailed and 
contains a large amount of information that needs to be considered and 
digested prior to making comment.  Two weeks just wasn't sufficient time to 
allow for an adequate review. 

Comment noted 

F A. Donald Larsen, 
Ph.D. 
NOAA Fisheries 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

F-1 Spring Chinook 
Hatcheries 

2-
146 

Larsen et al. (2004) demonstrated that approximately 40-50% of the hatchery 
Spring Chinook produced by the Cle Elum Supplementation and Research 
Facility (CESRF) sexually mature at 2 years of age (otherwise known as 
“minijacks”).  This is approximately 5 times the estimate of early male 
maturation in wild spring Chinook salmon in the Yakima River.  As has been 
shown in other facilities, the hatchery environment may be potentiating early 
maturation beyond natural levels.  Hundreds of thousands of the early 
maturing hatchery males may residualize in the basin after release and cause 
negative genetic and ecological impacts.  The ecological concerns include 
competition for space and food, food depletion and predation on emerging 
salmonids and other species.  Furthermore, early male maturation translates 
into a 20-25% reduction in anadromous adult production.  Laboratory based 
studies have shown that modulation of growth rate at specific times of the 
year can reduce the incidence of precocious maturation.  Studies are ongoing 
at the CESRF aimed at developing rearing protocols to produce fish with 
morphological, physiological, and life-history attributes similar to their naturally 
reared cohorts. 
 
Larsen, D.A., Beckman, B.R., Cooper, K.A., Barrett, D., Johnston, M., 
Swanson, P., and Dickhoff, W.W.  (2004).  Assessment of high rates of 
precocious male maturation in a spring chinook salmon supplementation 
hatchery program.  Transactions of the American Fisheries Society.  133, 98-
120. 

 
 
The success of supplementation 
efforts depend on additional 
factors such as habitat condition, 
adaptive fitness of the 
supplemented stock, out of 
subbasin effects, etc which are 
recognized in the experimental 
design for the CESRF.   The Plan 
now contains direct links to those 
designs and the methods which 
are being used to resolve those 
uncertainties. 

F-2 Add Key Findings 
for Spring Chinook 

2-
147 

Add: Larsen et al. (2004) has shown that approximately 40% of the male 
hatchery spring Chinook produced at the Cle Elum Supplementation and 
Research Facility undergo precocious maturation at age 2 (minijacks) and 
research is being conducted to reduce these rates using growth rate 
modulation 

See response to F-1 above 

F-3 Change Table 1-3  
3-4 

2002, 2003 BPA Growth Modulation in Spring Chinook Salmon 
Supplementation NMFS this project is pc (partially complete) not c (complete) 
as indicated in column 5.  please correct. 

This column in the Draft 
Subbasin Plan does not refer to 
the status of the project but the 
status of the inventory of the 
project for Subbasin planning.  
This table on the status of the 
Inventory (Table 3-1) will not be 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

included in the Final Draft, and 
will be replaced by a table that 
summarizes the programs and 
projects in the Yakima Subbasin. 

F-4 Add to “Key 
Findings” at 
YKFPS1 

 
4-25 

Add: 1.Key Finding  YKFP S1 (?) 
2. Observed effect or phenomenon 

Larsen et al. (2004) has shown that approximately 40-50% of the male 
hatchery spring chinook produced at the Cle Elum Supplementation and 
Research Facility undergo precocious maturation at age 2 (minijacks) and 
research is being conducted using growth rate modulation stratagies to 
reduce these rates for this and other supplementation programs. 

3. Cause/Hypothesis 
High growth rates at certain times throughout juvenile development and 
energy rich hatchery diets cause unnaturally high rates of precocious male 
maturation in Yakima hatchery spring Chinook. 

4. Confidence that effect is actually occurring  - High 
5. Level of confidence in causal relationship  - High 
6. Relative contribution to causal relationship  - Medium 
7. Level of impact to focal species  

As high as 25% increase in returning adult spring Chinook to basin 
8. Level of Impact to Ecosystem or Watershed  - ? 
9. Biological Objective (Reduce/Eliminate Negative Causes, 
Improve/Maintain positive causes) 

Document precocious male maturation rates in the wild stock and reduce 
levels in hatchery population to a level comparable to that of the wild stock. 

10. Strategy to reduce/eliminate or improve maintain 
Conduct a series of studies employing combinations of variation in fry 
emergence timing, seasonal growth rate modulation, and dietary energy 
content to regulate the proportion of the male population that undergoes 
precocious maturation. 

11. Currently Addressed? 
Yes, ongoing research under BPA contract #200203100 

Refer to technical staff 
 
 
These effects are well 
documented in the experimental 
design for the Cle Elum 
Supplementation and Research 
Facility, and there is currently 
ongoing research on this, and 
other, potentially negative effects 
of supplementation on both target 
and non-target populations.  
 
Actual design of studies to 
resolve uncertainties is a function 
of available funding, scale of 
effect, and available expertise.  
The level of detail here is beyond 
the scope of the Subbasin plan. 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

12. Strategy to mitigate effect 
Reduce precocious male maturation levels as low as possible through 
growth rate modulation techniques without compromising the health and 
survival of the hatchery spring Chinook population. 

13. Currently addressed  - ? 

G Mark Naulty 
West Richland, WA 
CRC 

   

G-1 Draft lacks  the  
specific character-
istics of a “Plan” 

All I wouldn't characterize this document as a "plan." It is an excellent 
assessment. 
The closest thing to a real plan is Chapter 4, which is essentially the rankings 
of all the ideas and projects. When I think of a plan, I think of a document that 
says to the reader; if you give me $3 million, this is exactly what I’m going to 
do with it. 
Chapter 4 tries to do that, but it is so broad with no real hierarchy, the main 
entity (NWPC) might be bewildered as to exactly what’s got priority. I think 
some specifics have to be laid out ahead of time so that NWPC has 
reasonable assurance that when they write a check on Monday, the subbasin 
group will commence work on Tuesday.  
There is so little construction of a concrete plan here that it leaves the 
reviewer at a loss. If the reviewer can’t see it, it’s possible the grantor of 
monies may not either. 
I think the argument might be that much of that specificity comes in the 
salmon recovery phase. I would be careful thinking that. This is the time to lay 
out your “plan” for what you want the salmon recovery phase to look like. 
Some specificity and hierarchy is warranted in the plan.  

Chapter 4, the Management Plan 
does present a prioritization of 
strategies designed to reverse 
the factors that are reducing or 
constraining salmonid production 
(e.g., low/high temp, sediment 
transport, low/high flow, lack of 
riparian/floodplain side channel 
habitat), or to protect areas that 
are currently or potentially 
productive. Chapter 4 identifies 
categories of actions suitable for 
NWPCC to fund.  Other entities 
will sponsor specific project and 
non-project actions to fit within 
those categories, and thus be 
eligible for BPA funding. See the 
preamble to the Subbasin Plan 
for more detail regarding the 
purpose and uses of the plan 

H Gene Jenkins 
Selah, WA 

   

H-1 Public comment 
periods too short, 
perhaps illegal 

All The public comment period opening on April 6 and closing on April 23rd is too 
short and may be in violation of state and Federal requirements. 

In response the public review 
period for the draft was extended 
to May 6, 2004 for a total of 31 
days. 
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

H-2 Not a Local public 
process 

All Local input was not sought for the draft plan. It was prepared by bureaucrats 
and public officials for the government.  Local non-governmental input was 
never actually sought.  Myself and others were constantly assured that local 
input would be sought prior to adoption of the plan by the Board. 

Despite the very short schedule 
for plan preparation, there have 
been over 30 public Board 
meetings, 8 public presentations 
of the process, 3 Board Public 
Hearings on the draft, a Citizens 
Review Committee, a 
Management Plan Advisory 
Committee, an aquatic and a 
technical advisory committee, 
each of which have met 
numerous times, a newsletter, an 
interactive website, and a staff 
presentations program. The 
Board is currently reviewing 
public comments to date on the 
draft.  
 
The Board does not “approve” 
the plan, but is responsible for 
delivering a plan to the NPCC 
which has been developed 
according to it to their 
specifications The NPCC will 
review the plan and hold a  public 
review process of its own. 

H-3 Additional storage   The plan is hard to read and difficult to follow.  Its only redeeming point is that 
there is finally some recognition that a new storage facility is needed, 
especially if any signinfc9iant progress is to be made toward returning the 
basin to normative flows.  

The draft is a complex document 
assembled in little time. Its 
readability is being improved. 
Comment noted on storage. 
 

H-4 Planning Board is 
missing Kittitas 
County 

 It is interesting that this group has written a Sub-basin Plan without any input 
from a principal governmental entity, the Kittitas County Board of 
Commissioners.  The plan should note that, as well as the fact that it could be 
of value to Kittitas County residents. 

 
See response to A-3 regarding 
the participation of – Kittitas 
County.  
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Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

H-5 Institutional 
arrogance 

 It is insulting to have any governmental agency or bureaucrat tell any member 
of the public that you are in effect ignorant, you need to be educated. 

Comment noted 

H-6 Pre-settlement 
conditions 

 I find it interesting the all-consuming desire to take things back to the pre-
settlement conditions.  In Yakima county alone you have 200,000 people, for 
good or bad the population is here and a realistic way to assist the 
interactions must be sought.  What this plan seems to be advocating is the 
removal of the population and population activities in all areas that may have 
conflicts. 

The term “pre-settlement” 
conditions are a useful “reference 
condition” to understand the life 
cycle habitat requirements of 
indigenous fish and wildlife, so 
that restoration and protection 
strategies are “scientifically” the 
right actions to take.  The 
Conceptual Foundation of the 
draft plan (Chap 2) clearly states 
that the basin is an ever-
changing natural and cultural 
environment, and will always be 
so.  The YSPB’s Vision statement 
(ES-2), recognizes the fact of 
existing customs, cultures, and 
economies within the basin and 
commits to their enhancement. 
The term pre-settlement is being 
replaced in the final Subbasin 
Plan by the term pre-1850, and 
will be more thouroughly defined 
and discussed in the plan to 
clarify its meaning and the reason 
for its use. 

H-7 Benefits to wildlife 
and fish from 
farming and 
grazing 

 It is a biologic fact that farming and grazing and in some case logging have 
had positive impacts to the amount and diversity of wildlife and fish.   …… 
Agriculture has committed time, energy and money to enhance environments 
for fish and wildlife …….. I see no evidence in the document that these efforts 
have been taken into account or acknowledged. 

the contributions of agriculture to 
reverse or mitigate human 
alterations of the basin’s natural 
ecosystem are considerable and 
laudable, though not always 
directed at, or beneficial to, 
indigenous species.   
Refer to the Inventory of projects 
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and programs in Chapter 3. 
H-8 Restricting grazing  References regarding restricting grazing on 90% of government lands are 

disturbing, especially when you take into consideration that there is no grazing 
on large tracks of government land at the present time. ……..You may find 
that 90% of government owned lands are not being grazed.  The Plan should 
be looking at the possibility of implementing prescriptive on all government 
owned lands to imitate what the plan references as prescriptive burns. ……. . 

 
This objective has been clarified 
to reflect lands that are currently 
grazed. 

H-9 Tax impacts of 
restricting grazing 
on private lands 

 The plan seems to be calling for the restriction of grazing on private lands by 
50% by 2015.  Does the Board intend to reduce the economic input and tax 
base that agriculture contributes in the basin? … Agriculture and livestock  is 
a significant economic engine that generates considerable tax income for 
various local governmental al entities. 

Language in the plan has been 
changed to better reflect the 
intent of improving grazing 
management. 

H-10 Negative impacts of 
conservation 

 This document makes a number of suggestions concerning irrigation and 
irrigation practices. Including the removal of diversion structures, head works 
and other in-stream structures. The piping of ditches and headwork outlets 
etc. I would suggest that you take a serious look at what occurred in the 
Yakima Tieton Irrigation District when they piped their entire system and the 
effects of that conservation activity on the entire YTID service area. The 
man made wet lands disappeared. The flow in Cowiche Creek was 
significantly reduced because of the elimination of a portion of the return 
flows. Conservation can be advantageous however it does have a down side 
and those down sides need to be presented also. 
 
 

Comment noted. Such impacts 
are acknowledged, but these 
project consequences are in the 
direction of the pre-1850 
condition, e.g., water conserved 
by such projects stays in its 
watercourse of origin.  

H-11 Use of reference 
materials that have 
not been peer 
reviewed. 

 There seems to be an ever-increasing problem in using documents that have 
not gone through a scientific review process. In order for science to be 
science it has to be repeatable. What concerns me most is that without peer 
review we may never know if a majority of the reference material is valid. This 
should concern everyone who is associated with this project. 
 

The technical committees 
evaluated the quality of the 
information used in the plan. The 
Independent Science Review 
Panel of the NPCC will also 
examine the adequacy of the 
science in the draft.   
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H-12 Co. Tax base  Buying property for restoration and enhancement reduces the tax base of the 
county 

Comment noted 

I Kale Gullet 
NOAA Fisheries 

   

I-2 Main-stem 
aggradation above 
Wapato Dam 
disconnects side 
channel habitat 

 In other areas (i.e. upstream of Wapato Dam), aggradation of the channel has 
resulted in the mainstem channel becoming "perched" above the floodplain 
(i.e. the main channel is no longer the low point in the floodplain), which turns 
the surficial aquifer into "dead storage" or a static head level throughout the 
year. The "perched" channel also results in disconnection of side channels 
during low flow times of year (winter in the Union Gap reach) as illustrated 
below."--below is a picture of Spring Creek (a spring fed side channel of the 
Yakima River) unable to return to main channel because of sediment 
aggradation and bar formation at the Creek mouth. 
 
I don't doubt that Wapato dam forces localized aggradation a few hundreds of 
feet above the dam itself.  However, I do doubt that the backwater effect of 
wapato dam extends far enough upstream to the point where slackwater 
bedload accumulations have plugged spring creek's confluence with the 
Yakima River.  I think that the Union Gap anticline would have a much greater 
damming influence (wrt groundwater as well) on the Yakima River at high 
stage than Wapato dam, especially during geomorphically competent 
streamflow events—I don't think Wapato dam is in play--its ½ a mile 
downstream from the contraction point and only raises the low water surface 
elevation about 8 feet.  Throw into the equation a railroad, interstate highway 
(the I-82 bridge upstream catches a significant amount of crap), state 
highway, an abandoned highway, a trailer park or two (complete with 
revetments) and I think you have the variables to predict why Spring creek 
may be plugged.  Alterations to floodplain, channel, and hyporheos habitats 
are most likely cumulatively attributable to sediment transport imbalances 
along both the Naches and Yakima Rivers upstream of this locale, significant 
flow regulation, and floodplain revetments... (among other problems)  
 
Wapato dam is but a small voice in a choir of bigger problems that are 
affecting the lower end of the Union Gap reach.. 

 
 
We have examined the flood 
profiles and the width of Union 
Gap, I-82 bridge, and the dam 
and conclude that the Wapato 
Dam does act as the control point 
for this portion of the valley.    
The plan does recognize all of 
the other influences on sediment 
transport, and the need to better 
characterize sediment dynamics 
of the system to reduce 
uncertainty regarding the effects 
of structures such as Wapato 
Dam, levees and other 
infrastructure that acts as levees, 
increase sediment inputs, etc.    
The document has also been 
altered to make more clear the 
relatively low level of effect that 
changes in sediment transport 
currently have on fish 
productivity. 
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J Victoria Clark 
Kennewick, WA 

   

J-1 Don’t reduce 
recreational access 

 The Management plan proposes eliminating access to mountain wetlands – 
will these recreational places be replaced?  Will restricting access be a 
preferred restoration method?  Request that recreational access to protected 
areas be maintained.  Want continued recreational access to floodplain 
restoration areas. Will funding be provided to pay for restricting grazing in 
protected areas? 

In most cases, managing access 
and educating users of an area is 
preferable to restricting access. 

J-2 What is the 
duration of the Plan 
and implementation 

 What is the duration of the project?  Will funds be available after the 20 years 
in the Vision ?  The quality of riparian areas is getting worse. Will there be 
resources left to work with in 9-13 years? Not sure the water will be available.  
Would like to see the plan for 50 years or more. 

The current plan is for 10-15 
years, and it is difficult to plan 
much further than that.  The Plan 
will likely be revisited and 
amended over a longer period of 
time as the NPCC is committed 
to fund environmental mitigation 
under the Northwest Power 
Planning Act 

J-3 What are the 
numerical 
benchmarks?  

 What is the benchmark?  What is the goal for number of fish? It would be 
good to address that.  Everyone needs to share the responsibility. Great the 
some progress has been made places but want to make sure that it is carried 
through with prime habitat left in Simcoe-Toppenish.  How many of the fish in 
the plan will come from our area? How much are we doing? 
 

 
At the broadest scale, the 
benchmarks are viability and 
harvestability of the salmon 
stocks in the basin.  Specific 
objectives are not laid out in the 
plan due to the lack of verifiable 
relationships between habitat 
protection and enhancement and 
actual population response. 

J-4 Benefits of 
cooperation 

 I support the Yakima Subbasin plan and would like to thank the members of 
the board for working together to develop solutions to protect a wonderful 
resource. I appreciate the fact that the board had the vision to look at the 
problems and address each individual issue that affects the basin as an entire 
eco-system. A balance can be reached that will benefit all those that depend 
on the Yakima river. The fish, wildlife, habitat and people as well as the health 
of the river itself will improve as each solution is implemented. Thank you for 
working together to develop a workable plan for the region. 

Comment Noted 
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K Captain Eneas 
White Swan, WA 

   

K-1 What’s the duration 
of gov funding for 
fencing off 
shoreline ? 

 How long will funding be available to property owners who volunteer for 
fencing off land? Worried that he will lose the funding for setting aside land for 
fish and wildlife. Worried that funding will run out and leave property owners 
with no compensation 
 

See the response to J-2 above. 
Any contract should define the 
duration of the commitment and 
compensation. 

 Is plan voluntary ?  What happens is you own property on a major fish way, will the 
recommendations in the plan still be voluntary? 

The SBP in not a regulatory 
document.  It is a guide for 
funding projects of willing 
applicants.   
 

K-2 Water rights  Some water rights have already been taken from owners – without water 
rights the land is worthless 

Comment noted .The SBP cannot 
“take“ water rights. 

K-3 Out of basin effects  How many salmon get caught by the Asian market? If they catch the fish they 
should have to pay for restoration 

These issues are addressed in 
the Pacific Salmon Treaty.  While 
there are undoubtedly violations 
of the treaties, government 
signatories are subject to 
economic sanctions and forfeit of 
the catch and vessels if they are 
in violation.  The US coast guard 
does have high seas patrols to 
enforce the treaty and has 
confiscated numerous vessels 
over the last several years. 

L Heath Mellotte 
West Richland 

   

L-1 Will program 
monies  be 
available for 
sewage plant 
upgrades ? 

 The guiding principles state that flow and quality of water are key indicators. 
Will this program have funds for improving water treatment? For example, the 
West Richland water treatment plant has class B effluent, not usable for 
irrigation. Will this program have money available to improve to Class A. 

Unlikely. Such projects are 
usually funded by the federal 
government grants under the 
Clean Water Act. 

M Wendall Hannigan 
White Swan, WA 
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M-1 Improve Quality 
and flow of water  

4-4 Guiding principle #2, hope that we do improve the quality and flow of the 
water 

Comment noted 
See page 

M-2 Two reference 
conditions for the 
Hydrograph  

 There are two reference conditions for the hydrograph, before and after the 
dams were built. 
Once received a letter from the Forest Service stating the logging did not 
affect the hydrograph 

Comments noted 
See page 

M-3 Amend Guiding 
Principles 

 Principle #3 needs to include economic concerns of the Yakama Nation, such 
as irrigated agriculture, in addition to natural resources. 
Principle #4 that the plan is based on voluntary actions, allow parties of the 
TFW agreement to go back on their commitments 
Principle #6 that costs be related to benefits. Through the years there was no 
mention of cost/benefits for big dams and projects the government wanted. 
Cost /benefit leaves out too many things that have value or importance. 

 
Principle #3 – The Board 
determined that this concern was 
included within the principles 
already 
Principle #4 – Funded projects 
include contractual commitments 
Principle #6 – BPA rate funding 
pays for projects and programs. 
This principle has been amended 
in the final Subbasin Plan 

M-4 Out of basin 
implications/effects 

 Urge the Board to consider the survival of the fish in the main-stem Columbia, 
or work done in the basin will not matter 

 These matters are not within the 
jurisdiction of the Yakima 
Subbasin Fish and Wildlife 
Planning Board, but the final 
subbasin plan will contain 
sections discussing out-of-
subbasin effects on fish numbers 
and productivity. The Subbasin 
plan will be converted into 
amendments to the NPCC’s 2000 
Fish and Wildlife Program, which 
will have the responsibility for the 
entire Columbia Basin. 
 



 17

Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

M-5 Science and the 
ISRP 

 Do not trust science, the ISRP is not really independent, there is no such 
thing.  For example, with spring chinook when they go out into the Ocean 
scientists do not know where they go. 

Comment noted 

M-6 Public Input  Told Commissioner Lewis 6 years ago that it was easier to go to Washington 
DC and talk to senator and congressmen than to talk to the county 
commissioners. This still seem to be the case.  

Comment noted 

N Clifford 
Casseseka 
Toppenish, WA 

   

N-1 Concerns re 
Yakama Nation  
participation 

 Have concerns about this plan in regard to Yakama Nation participation  Refer to YSPB 

N-2 Yakama Nation 
ceded lands, 
participation in 
YKFP, and the NW 
Power Planning Act  

 Why is the Yakama Nation being limited to this plan when they have ceded 
lands all along the east of the Cascades? 
Only the Yakama Nation is responding to the ESA, with the YKFP. 
Why are Yakama Nation interests limited to satisfying the NW Power Act? 

 

The Yakama Nation is 
participating in other Subbasin 
Plans outside the Yakima 
Watershed.  For more detail 
please contact Yakama Nation 
Fish and Wildlife programs.   
 
The Co-managers (The Yakama 
Nation and WDFW) invited the 
members of the Board to the 
table to conduct Subbasin 
Planning.  It is the Board’s intent 
to be consistent with ESA in this 
planning effort. 
 
 
We can not address your 
question “Why are Yakama 
Nation interest limited to 
satisfying the NW Power Act?”  
Please contact Yakama Nation 
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Fish and Wildlife programs or 
your Council Members. 

N-3 Non-indian 
land/water use re 
water quality on the 
Yakama 
reservation 

 Concerns about water quality. Non-Indians with land within the reservation 
reject Yakama Nation jurisdiction, let their cattle walk in the stream and leave 
their waste. There is much sediment in the water because of irrigation 
practices. What is the plan going to do about these practices? 

The plan has identified 
unmanaged grazing impacts as 
limiting habitat function and 
population productions for both 
fish and wildlife species.  
Therefore, actions to address 
these impacts may qualify for 
funding from BPA mitigation and 
enhancement funds. 

N-4 Concern re mining 
practices/well water 

 Concerned about gravel mining and mining practices. Contamination of 
aquifers so that people cannot drink their well water. 

 

Comment noted.  The plan does 
call for development of physical 
models to restore gravel mines to 
the functioning floodplain. 

N-5 Yakama Nation has 
only one seat on 
the YSB 

 The Board has many counties and cities but only one seat for the Yakama 
Nation. How does the Board make decisions? Consensus decision making 
sounds good, but it never works. The economic interests always win out. 
Toppenish, WA 

One seat representation is 
sufficient when consensus 
decision-making is the standard.   

 Yakama peoples 
not available to 
participate right 
now; plan language 
needs to be in 
“layman”; what you 
hear tonight may 
differ from what 
policy people say 

 The room would be full but this is the gathering season, people are up in the 
woods. 
The tribal elders cannot understand the vocabulary in the plan, it need to be 
put plan text in layman’s language. 
Disagrees with science, it is just another religion 
Listen to what the Yakama Nation people say tonight. Because you will get 
another view when you talk to the policy people.  

 

There will be other public 
participation opportunities for the 
Plan; readability problems in a 
science based document are 
always problematic, but we are 
working to lessen that problem; 
comment noted re science and 
religion; the Yakama Nation 
representative on the Board 
functions as, and represents the 
Nations “policy people.” 

N-6 Forest Service not 
on the Board ? 

 Why isn’t the US Forest Service on the Board? Members of the Board are 
elected representatives of 
general purpose governments. 
The USFS is a public agency.  

O Casey Barney    
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Toppenish, WA 
O-1 Plan should involve 

Yakama Nation 
forests 

 The plan should involve Yakama Nation forests, not just water 
 

The Subbasin Plan does consider 
Yakama Nation forests in its 
evaluation.  For more information 
please contact Yakama Nation 
Fish and Wildlife programs. 

O-2 Subbasin planners 
have no connection 
or authority, relative  
those persons, 
facilities that  
caused fish to 
decline 

 Why has ESA come about – because of the people whose dams and 
management caused the fish to decline. Not these same people want to do 
this subbasin plan 

 

The causes of fish decline are 
numerous and pervasive and 
occur at sea, on land, and in 
rivers, streams and estuaries.  
They started with European 
settlement and commercial 
harvests in the late 19th and early 
20th centuries before dams were 
built and managers came on the 
scene.  The Subbasin Plan 
contains strategies to apply 
restoration funding to effectively 
reverse declines and restore 
healthy populations.   

O-3 Yakama Nation 
Cultural Program 
should be involved  

 Don’t see anything about cultural resources in the plan, the cultural resources 
program should have been involved in the planning process 

A Yakama cultural programs 
representative has been involved 
in the public participation 
process. 

O-4 Forest is a key 
tribal resource; 
elected tribal 
officials not at 
public meetings; 
Tribal elder 
expertise needed 

 The forest is our supermarket and drugstore 
Concerned that elected tribal officials not hear tonight 
Expertise of tribal elders should be used in the plan 

Comments noted 

O-5 Nation should be 
lead entity  in the 
plan 

 The treaty is not mentioned in the plan, because of it the Nation should be 
one of the lead entities in this plan to save the fish 

 

The Nation, along with the 
WDFW, is a Co-manager of the 
fisheries and therefore lead entity 
on the Subbasin Plan.  The Co-
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managers do have primary 
responsibility for the plan and 
have enlisted the participation of 
the YSPB  to give the plan local 
knowledge, support and 
legitimacy. 

O-6 Will the Plan be 
amended ? 
 

 Will there be a process for amending the plan in the future? 
 

It is likely the plan will have a 
process for amendment over time 
to reflect changing conditions and 
new scientific findings.  

P Joanna Meninick  
Toppenish, WA 

 Spoke in  Yakama language, summary may be provided Await translation for inclusion 
within the comment/response 
record 

Q Hal Lindstrom 
Ellensburg WA 

   

Q-1  
Kittitas Co. role ? 

 What roles has Kittitas County taken in this process?  Yakima County and 
Benton County are listed as part of the Board, but why not Kittitas Co.? 

See Perry Huston comments 
below and response to A-3 
above. 

R Perry Houston 
Ellensburg, WA 
Kittitas County 
Commissioner 

   

R-1 In response to Mr. 
Purcell’s question 
(above) 

 Outlined the history of Kittitas County’s involvement in Subbasin Planning and 
the Yakima Subbasin Fish and Wildlife Planning Board. 
Kittitas County chose not to be a part of the board and wanted to participate in 
other ways, including the 2514 Watershed Plan.    
Kittitas County also helped to provide a forum for WDFW and the Yakama 
Nation (Co-Managers) to present the Draft Subbasin Plan and receive public 
comment through the Kittitas County Conference of Governments 
 

 
 

S Carol Ready 
Ellensburg, WA 
Kittitas County 
Water Purveyors 
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S-1 Subbasin Plan is 
redundant to the 
Watershed Plan –
but does provide a 
benefit 

 The plan is unnecessary because of the presence of the Watershed Plan.  
Does believe however that the Subbasin Plan does a good job of helping 
synthesize all of the projects/plans information.  The Plan pulls it all together. 
 

 

The Yakima Watershed Plan 
(2514) is not a functional 
equivalent to the Subbasin Plan.  
Its primary purpose (water 
resources supply and 
management) is different than the 
Subbasin Plan (fish and wildlife 
mitigation for impacts of the 
Columbia Basin Hydo-system).  
The Watershed Plan does not 
address fish and wildlife 
protection and restoration in any 
direct sense, nor does it include 
or reference a coherent body of 
science on the life cycle needs of 
fish and wildlife based upon an 
examination of focal species.   

S-2 No impositions on 
land owners 

 Wants to insure that landowners are not imposed on in this process. 
 

Sub-plan involves willing 
applicants for restoration project 
funding  

T M. Janet Nelson 
Easton, WA 

   

T-1 Chapter 1  17 There was no discussion of the sources of DDT (a banned pesticide since 
1970’s) or what is currently being done to reduce or eliminate pesticides in 
water.  The part about the solids in the water was not clear.  (Found this later 
in Chapter 4 page 31.  Should have been in the discussion above also.  The 
info. Was much more succinct and understandable in chapter4) 

 

Comment noted Information has 
been added to chapter 1. 

T-2 Chapter 4  9 A major way that beaver are lost is when they plug up culverts on roads and 
become a nuisance to private landowners and county road people.  They are 
eventually trapped, killed or removed and the wetlands they create are 
diminished.  I would like to see studies done on ways to circumvent the 
plugging.  I know that beaver pipes have been used in some places and 
wonder if there is potential for some innovative culvert design.  Landowners 
and county governments need some education and help in dealing with 

Comment noted. 
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beaver problems.  Maybe a program to address this should be developed.   
 
I personally have been fighting this battle for years at Kachess Ridge 
Community.  Most of the Lodge Creek drainage is within our community and 
we have significant wetlands in our 200 acre community forest.  The stream 
goes under Via Kachess from community property through a culvert onto my 
property.  Beaver have settled in the drainae several times in the years I have 
been here.  They built up tremendous dams (I have seen as many as 5 or 6), 
enhancing the fishing, and wildlife in general, perhaps raised the water table?, 
and then they start to plug up the culvert.  The county road crew cleaned out 
the culvert periodically until winter when they had the beaver trapped out.  
Once a long time ago, at my suggestion, they put in a screen in front of the 
culvert which worked but they still had the beaver trapped out. (In past years I 
have gotten literature from various sources on handling the problem which I 
have the County Road Dept.) After the beaver are gone the dams break down 
gradually until the stream is back to its meandering self.  There were beaver 
in the stream again last summer and they built a dam but haven’t seen any 
“beaverdence” so far this spring.  Anyway a program to help maintain and 
manage beavers would go a long way to helping wetlands in general.   

T-3 Chapter 4 11 Not being familiar with Black Rock Reservoir: Where would it be located?  
Why are conservationists against it when fish and wildlife biologists and he 
Yakama’s support it?  Sounds like this is an important part of fish restoration.   

Additional information has been 
supplied about the Black Rock 
project. 

T-4 Chapter 4 32 Encouraging the use of Phosphorous free fertilize by homeowners would help 
with algae problems and perhaps could be used by farmers as well?   
ALSO: There are some agricultural programs in which Spelt is grown over 
winter and used as a winter forage for cattle.  The spelt reaches down into the 
deep root area that most crops miss and uses up the fertilizers that have 
escaped toward the water table, helping reduce pollution and bringing the 
nutrients back to the surface to be recycled.  This is being done on a farm 
near Othello by on organic beef farmer. (saw in on a tour of the area at the 
Othello Sandhill Crane Festival.) 

Comment noted. 

T-5 Chapter 4 48 From what I have seen, Beaver enhance the retention of snowmelt and spring 
water I the area behind their dams.  We have year around springs, which feed 
the ponds the beaver create.  The water is more gradually released into Lake 
Kachess. 

Comment noted. 
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T-6 Chapter 4 49 Brook Trout flourish in Lodge Creek when the beaver ponds are functioning.  
Perhaps other fish could utilize the stream also if reintroduced and Kachess 
Dam is made more accessible for fish.  Silvers spawn there in the fall.   
ALSO: I would like to think there is the possibility of working with private 
landowners in the area to improve habitat.  There is also a small dam and 
pond on Swamp Creek which goes into the Yakima River from Swamp Lake.  
It is private property and the owners may be amenable to working to enhance 
the habitat there.   

Comment noted. 

T-7 In General  I enjoyed reading the Draft Plan.  It is full of interesting information and the 
management plans seem logical.  It also had information helpful for 
understanding the SageBrush steppe and Sage Grouse better in reviewing 
the Wild Horse Windfarm Plan.   

Comment noted. Thank you. 

U Dave Burgess and 
Matt Polacek 
Large Lakes 
Research Team 

   

U-1 In General (Upper 
Yakima Reservoirs) 

 Matt Polacek and myself attended the presentation of the Yakima Subbasin 
Plan in Cle Elum on the 8th of April 2004.  One aspect of the plan, which we 
feel needs more attention, is that of the Upper Yakima Reservoirs (Cle Elum, 
Kachees, Kachelus, Easton, Bumping and Rimrock).  We feel that it is 
important to include these reservoirs in the Subbasin Plan to be considered 
for future funding when the need arises.  As development encroaches, 
reservoir use increases and more fish species are introduced there will most 
definitely be a need for future projects on the reservoirs of the Yakima Basin.  
Such projects are especially important if listed species or species of concern 
(bull trout, cutthroat trout, steelhead to name a few) associated with the 
operation of the Upper Yakima Reservoirs could possible affected via direct or 
indirect interactions.     
 
Such projects may be required sooner rather than late if we wish to remain 
complaint with the current version of the Wild Salmonid Policy with respect to 
ecological interactions.  This statement is made in reference to the potential 
introduction of coho salmon and the proposed fish passage to be added to the 
Cle Elum Reservoir.  Should these actions be approved and executed, it is 
imperative we ascertain some level of baseline data, which would permit 

Not voicing their comments to 
Kittitas County but to forward to 
the YSPB 
 
 
Refer to pages in the Plan 
 
Comment noted.  Management 
plan recommends similar 
projects.  See RM&E section of 
the management plan. 
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future evaluations of said actions and determine if there has been a 
detectable impact on the aquatic community.   
 
Due to the current uncertainties in Bonneville Power Administration (BPA) 
Projects, funding for such projects may not be a priority.  However, it is still 
necessary to include potential areas of study within the plan should the 
current fiscal status of BPA change.  Furthermore, having included the upper 
Yakima Reservoirs within the Subbasin Plan demonstrates our commitment to 
these systems and that it is not merely an afterthought which will lend support 
when pursuing alternative funding sources such as the United States Bureau 
of Reclamation (USBOR).   
 
If you require anymore input regarding reservoir/large lake systems please 
contact us and we’d be happy to assist wherever needed.  We have also sent 
this letter to John Easterbrooks regarding our interest in pursuing funds for 
projects in the Upper Yakima Basin as well as the capabilities of the Large 
Lakes Research Team.  Once again please feel free to contact us should you 
have any questions or comments.  Thank you for your time.    

V Chuck 
DeJournette 
Yakima, WA 

   

V-1 In general  I would like to speak briefly about protective listing of salmon on West U.S. 
Coastal areas and inland tributaries.  The basic decision positions seem to 
range from eliminating the Endangered Species Act to listing all migratory 
fishes.  The effort to resolve the issue has proliferated on the West Coast for 
over fifty years.  Historically, an early legal question was settled in Colonial 
times with the Great Pond Decision about public access to waters of fifty 
acres in size.  The allowance was given to conduct business on the water or 
beach and to catch fish therein. 
 
More recently in California, with the endangered listing of Winter Run 
population of salmon, the court was asked on one hand to wait until all 
Populations of Oncorhynchus Tschawitscha, King Salmon, were closer to 
Extinction of list on Winter Run.  The latter prevailed and from a low count of 
191, the hatchery production at a new experimental station in Shasta Dam, 

Comments noted.  
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Ca. area to over 5, 000 returning adults.  The Hatchery is the Livingston Stone 
facility. 
 
A somewhat similar resolution rests between the Washington Bldg. Industry 
Association and NOAA.  With the position of the Bldg. Association, one might 
see the foxes put in charge of the management of the chicken coop.  In any 
case, the ESU or Evolutionary Significant Units are of importance.  Since 
there are some who believe that hybrids and hatchery fish are not as reliable 
or successful in their evolutionary cycle, I prefer a definition for ESU as 
Ecologically Sustainable Unit which could contain populations of fish, riparian 
habitat, water units such as Esturarian, ocean, or spawning, including 
combinations of these.  It is clear and obvious that all factors must be 
compatible and beneficial to the migratory fish or they will surely perish. 
 
Addendum: In the Columbia River, the Summer Spill should not be called a 
spill which indicates a loss, but a beneficial use.  It is a flushing flow to aid 
downstream juveniles to complete their restricted journey to the sea.  We 
should start to consider a decision to try to maintain a viable indicator species 
and salmon food and recreation resource, or forget migratory fish problems.  
The latter seems to be the preferred long term plan. 
 
Respectfully, Chuck DeJournette 

W Steven E. George 
Moxee, WA 
Hop Growers of 
Washington 
WA State Dairy 
Federation 

   

W-1 Natural River flow 
 

 -  Two concerns: A) The plan does not state how the river can be returned to 
natural flow conditions while maintaining our current water delivery structure.  
It should state that additional water supply combined with new management 
operations could create an opportunity for more natural type flows, but that 
this cannot happen without significant water supply augmentation. B) I have 
not seen detailed information that a so-called "natural" flow state will produce 
more fish than the current water flow management.  It also depends on the 

A) We anticipate we will need to 
improve the existing water 
delivery infrastructure to 
reduce conveyance loss, 
especially in the lower river 
and on the tributaries.  We 
expect that this is a stepped 
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type of fish being produced.  Our current management flow may be the best 
for our renowned trout fishery.  While changing may enhance anadromous 
type fish, it could have a negative affect on those fish currently in the system.  

process items for each time 
frame)  1)Short term actions 
such as purchase and transfer  
2)Medium term actions such 
as improved efficiency of the 
irrigation districts and 
management of flow with 
automated system  3) Long 
term such as improved natural 
and artificial storage or 
development of out-of-
subbasin supplies 

B) Historic (natural flow)  
conditions supported a large, 
self-sustaining, population, 
therefore as we move in that 
direction we expect to see 
higher production in the 
Yakima Subbasin.  Changing 
conditions that will enhance 
anadromous fish may or may 
not negatively or positively 
impact resident forms. 
 

W-2 Basin Water Supply  - This document should be more proactive on supporting additional water 
augmentation for our basin.  The watershed plan supports this as the major 
element for moving us into the future.  Additional water supply is the only 
element that will allow river operations to be significantly modified, and it has 
wide public support throughout the basin. 

As pointed out in the document 
the watershed plan . . .  whereas 
this plan is more focused on fish 
and wildlife issues and how 
augmentation could be beneficial 
for fish and wildlife production if 
managed for this purpose. 

W-3 Pre-development 
Conditions 
(ie.1850) 

 - While I understand this term is a bench mark for what is considered a habitat 
recovery goal, there are some concerns surrounding it.  This statement is 
perceived as recommending doing away with all civilized structure and 
moving everyone out of the basin.  I would recommend that it be replaced with 

We recommend that we need to 
establish an agreed upon 
benchmark that we are certain 
that supported large self 
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different terminology. supporting populations of fish and 
wildlife, predevelopment 
conditions as used in the YSB is 
such a benchmark. and that we 
should establish achievable goals 
based on the benchmark and 
with existing limitations in mind.  
And that this benchmark is or 
should be used in determining 
whether BPA funds for fish and 
wildlife enhancement should be 
expended on a given project or 
strategy. 

X David Morgan 
USFWS  

   

X-1  ES-
13 

See para about passage; it only mentions 4 of 5 reservoirs re: passage 
barriers; ought to include Rimrock too (for BT, not sockeye) 

Document will be amended to 
reflect this comment. 

X-2 Bull trout siting 2-
170 

2nd para; don’t say “anadromous form of BT not found”; instead: “the current 
status of anadromy in BT in the Yak B is unknown”; WDFW (Andersen) has 
recently seen a bull t that (based on morphological features) appeared to be 
smolting in Ahtanum Cr 

Document will be amended to 
reflect this comment. 

X-3 B T  abundance  
and local pop. 

2-
171 

New Recovery Criteria (not in draft BT Rec Plan) based on 2/18/04 BT 
Recovery Team meeting (will be in final Rec Plan, currently on hold): there 
are 17 (not 12) local populations in the Yak B; the estimated abundance 
among all local pops for migratory adults is 3500 (not bet 2550 and 3050). 

Document will be amended to 
reflect this comment. 

X-4 Update B T data 2-
173 

Please note that the BT stocks, as originally written in 1998 when BT were 
listed, do not reflect the most up-to-date info, and thus this page might 
confuse readers, esp since p 172 has the current info but does not name all 
17 local pops (see previous comment).  Ex: Table 2-10 has 13 pops; the 4 
missing ones are: NF Tieton, Waptus L, Taenum, and Deep Cr (a local pop, 
not merely a tributary); also, under Teanaway R it should say “N and W fork” 
under core area 

Document will be amended to 
reflect this comment.  However, 
need further evidence on 
population in Taneum to include. 

X-5 Edit: BT locations 2-
178 

3rd bullet- please insert “ in areas such as” after the word high (b/c there may 
be other locations where this applies, and these are merely the two obvious 
examples). 

Document will be amended to 
reflect this comment. 
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X-6 Edit BT locations 
Reservoirs 

 3rd bullet- please insert “ in areas such as” after the word high (b/c there may 
be other locations where this applies, and these are merely the two obvious 
examples). 
6th bullet- this comment applies to all 5 reservoirs (no passage) 

Document will be amended to 
reflect this comment. 

X-7 BT edits 
 

2-
205 

1st bullet- lack of passage has harmed BT too, so add a line about that 
13th bullet- specifically, this applies to BT 
Last bullet- dewatered “seasonally” 

Document will be amended to 
reflect this comment. 

X-8 BT siting at Prosser 227 There was a BT sighting near Prosser w/in the last few years (not sure by 
whom); might want to change language 

Document will be amended to 
reflect this comment. 

X-9  242 Ditto Document will be amended to 
reflect this comment. 

X-10 1SD of HRV 4-15 Regarding the HRV approach, I like it; but you might want to spell out that in 
some instances managing w/in +/- 1SD of HRV might not cut it biologically 
(ex: for parameters that are near biological limits) 

Identification of +/- 1 Standard 
Deviation (SD) will not be an 
objective of the plan.  This 
objective is being changed. 

X-11 Black Rock Res 4-17 Black Rock Res: I would not endorse this (yet); it might be a very good idea, 
or a disaster; more analysis needed- I think you should write something to that 
effect 

Document will be amended to 
reflect this comment. 

X-12 Harm to BT 
 

4-47 
HE1 

Has harmed BT too Document will be amended to 
reflect this comment. 

X-13 Harm to Bt 4-55 
BT2 

Has harmed BT too Comment noted.  

Y Jim Fitch 
MPAC 

   

Y-1 Edit Principle # 6 ES-5 on #6 in the Guiding Principles list (page ES-3 and elsewhere in the main 
report), which says: 
"6) That the cost of plan actions be estimated in relation to benefits.  
Alternatives that achieve the highest benefit/cost ratio are preferred.  Costs of 
habitat/species restoration should be mitigated and distributed equitably;" 
 
The second sentence is technically not correct.  You can only derive a ratio if 
you can express benefits and costs in the same measurement units.  
Normally, we measure costs in dollars and we try to measure benefits in dollar 

At their May 12 meeting the 
Board amended Guiding Principle 
#6 to replace the term “ highest 
cost/benefit ratio” to “highest 
benefits relative to costs” 
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terms.  However, when it comes to environmental and habitat improvements, 
not all of the benefits (and perhaps not all of the costs) can be measured in 
dollar terms.  [Technically, you might be able to place a dollar value on 
improved habitat if, for example, you could attribute so many additional fish to 
run per year, and then assign a dollar value to each additional fish.  But we 
can seldom say how many additional fish would result, and placing a dollar 
value on each one is difficult because they are not necessarily going to be 
harvested or consumed.]  Anyhow, I think you see the problem. 
Suggest modifying the second sentence in # 6 to read as follows: 
 
"While it is recognized that it is often difficult to place a dollar value on 
improvements in ecosystems and in fish and wildlife habitat, the plan will 
strive to choose those alternatives that provide the greatest benefits for the 
least cost."  

Y-2 Clarify what is 
“strategy” and what 
is “findings” – 
consistency of 
terms  refer to 
Wildlife (ES15 &16) 
for a way to clarify 
 

ES-
12 
To 
ES-
16 

The Key Findings and Management Strategies presented on pages ES-12 to 
ES-16 of the draft are, to my thinking, the most important pages in the report.  
I know that you took a long time in boiling down lengthy and detailed analyses 
in the main report to these five pages.  In particular, as a reader I find that I do 
not always understand what is finding and what is strategy.   Sometimes, the 
term "it is recommended" is used, rather than stating that something is a 
strategy or objective.  And in some places the term "should be" is used, which 
leaves the feeling that something is preferable but perhaps not that important. 
The wording and phraseology in the wildlife section (ES-15&16) read 
somewhat differently from that in the fisheries section.  In the wildlife part, the 
progression from finding to related objectives and strategies stands out more 
distinctly than it does in the fisheries section, and this enhances 
understanding. For uniformity, I recommend that pages ES-12-13-14 be re-
worked to follow the same type of phraseology that is seen in the wildlife 
write-up. 

Document will be amended to 
reflect this comment. 

Z Jack Clark, YSPB 
City of Kennewick 

   

Z-1 Key concepts need 
more prominence 

 Introducing some of the key concepts in the plan seems to be hidden and not 
strategically placed for instance “pre-settlement conditions” or “flip flop”… 

Document will be amended to 
reflect this comment. 

Z-2 Change Table 1-12 Table 1-3 - This table should be changed in column 5 (% Change 1990-2020) 
because all of the percentages reflect 1990 to 2020!  There is a small area of 

Document will be amended to 
reflect this comment. 
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the City of Kennewick within the Yakima subbasin.  There is development of 
residential and commercial areas ongoing and will continue.     

Z-3 re levy in W. 
Richland 

1-21 Floodplains and Flood Control - There is a levee built by USACOE in West 
Richland for flood control…could also be expanded in this area to reflect lower 
Yakima flood plain delta 

Levees and not specifically 
detailed relative to their location. 

Z-4 Side-stream 
habitats have been 
ignored in plan 

1-26 Fish Resources - It should be noted that there are sidestreams (irrigation 
wasteways or ephemeral streams) from upland irrigation practices or other 
sources that enter the Yakima River system.  These provide habitat for 
spawning, rearing and refuge.  (Looks good in the management plan in 
Chapter 4)  For the most part these particular water systems have been 
ignored but provide excellent habitat.  There should be more information 
presented on this particular aspect of the river basin. 

See chapter 2 (assessment).  
There are key uncertainties to 
these streams and waterways. 

Z-5 Explain “flip Flop” 1-18 
& 23 

“flip flop” - This is the first time in the plan that this term is introduced…it 
becomes important in Chapter 2 (Fish Assessment) and Chapter 4 
(Management Plan).  It should have a better definition developed within the 
Chapter to acquaint the reader with its meaning 

See definition section or definition 
found in chapter 2 (assessment). 

Z-6 Incomplete para. 4-16 Page 16, I think I can begin to understand the concept of “Water conservation 
for reliability versus fish habitat.”…the first paragraph under this heading 
needs completion 

Document will be amended to 
reflect this comment. 

Z-7 Black Rock 
 

 Black Rock Reservoir should not sound like an endorsement but conceptually 
say what its purpose and objective are! 
Yakima River Basin Watershed Plan did note the Black Rock Reservoir, it did 
look at increasing storage capacity by increasing reservoir capacity at the high 
elevations and some consideration of Aquifer Storage Recovery (ASR) 
systems for municipal drinking water. 

Document will be amended to 
reflect this comment.  Refer to 
response to Steve G. comments 

Z-8  “pre-settlement” 
explain and expand 
on – ifto be  used 
as a baseline 

4 “pre-settlement conditions”  - this term is first introduced in Chapter 2 (Fish 
Assessment page 81)…from this readers perspective the term needs more 
attention in this section of the document…if it is going to be used as any type 
of baseline indicator or starting point…also this concept if valued should also 
deal with wildlife side of the document. 

See response  H-6 . The term 
presettlement will be replaced by 
pre-1850 and will be defined 
more throroughly in the 
documents and preamble. 

AA Jim Person 
Selah, WA 

   

AA-1   Lives in Wenas area 
• Hears that salmon recovery will affect every stream, keep use 

hundreds of feet away from stream 

The Yakima Subbasin plan is 
non-regulatory.  Comment is 
noted on taxes. 
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• His taxes are up 68% because the county tax base has been reduced 
by land taken off the rolls 

• Don’t know how subbasin plan relates to Critical Areas Ordinance, 
there always seems to be something pushing on him 

BB Frank Wesselius  
Yakima, WA 

   

BB-1 Gov. needs to allow 
property owners to 
channelize rivers 

 Concerned about lack of government action and maintenance where it is 
needed 
• Salts and silt are getting the rivers because of government inaction 
• Property owners are unable to channel the rivers now, which is 

necessary because of the dams. When the state made property 
owners stop channelling it caused floods. Note the Naches is ¾ mile 
wide where it used to be 1/8 wide, causing more dirt and soil to move 
down the river 

• Headgates have to be moved back 
• Now there is mud in the lower Yakima because of this erosion 
• The ranch he rented when he was 14 to raise cattle was once 112 

usable acres, now only 16 left 
• Advise the Board to look at government inaction, flawed science, 

personal and political agendas 

The Subbasin plan addresses 
concerns regarding erosion and 
streambank stability (i.e. 
cottonwood recruitment etc.) , 
and recommends strategies to 
reverse these problems. 

BB-2 Frank Hendrix  
Scientist with WSE 

   

BB-3 Disagree with 
stated impacts of 
grazing on wildlife 

 • The plan is based on non-scientific references 
• The plan says habitat is reduced by grazing. This may have been true 

in then past but not now. Scientific data says managed grazing is 
actually beneficial for wildlife 

• The recommendation to reduce grazing as a goal of the plan would 
casue of loss of $10 million in sales tax and should not happen 

The ISRP will review the science 
used in the plan.  Highly 
managed grazing can be 
compatible with fish and wildlife 
production if it is designed for that 
purpose.  The plan does not call 
for reductions in grazing.  The 
plan recommends improved 
management of grazing.   

CC Betsy Bloomfield 
Ellensburg, WA   

   

CC-1 Compliment on  Was part of the request for input on the plan, participated in the work.  The Comment Noted. Thank you. 
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draft people who created the plan did a huge job very well. 
DD Cindi Confer 

WDFW 
   

DD-1 Limiting factor” 
“poor regulation of 
domestic livestock 
grazing… Source:. 

4-8 Two comments on the Objectives: 
Objective 6 –Initiate restoration should be the first objective under this source. 
Objective # 4 -  to me reads that we are going to have grazing on 90% of 
public lands to improve degraded shrub steppe habitat.  I assume that the 
objective is saying that where you do currently, or in the future, have grazing, 
that 90% of that grazing should be done in a way that improves habitat 
condition.  I certainly don’t expect our agency to start grazing our lands again 
to try and improve habitat.  Also, grazing done to improve habitat is much 
more labor intensive than the type of grazing we have had in the past – both 
for the permittee and for the agency.  Bottom line, this objective needs to be 
clarified and then looked at to see if it is realistic to achieve. 

This objective has been clarified. 

     
     

FF Dale Landon 
Richland Rod & 
Gun Club 

   

FF-1 general  It is obvious that much time and effort has been expended on the Plan.  The 
plan appears to be complete and comprehensive.  Although, as evident from 
the acknowledged holes in the document, some portions will still require 
revision.   

Comment Noted 

FF-2 Plan lacks identi-
fication of short 
term mitigations to 
the effects of the 
non-natural 
hydrograph 

4 It appears that many biological and habitat problems identified in the Plan 
stem from the non-natural hydrograph that most reaches of the Yakima 
experience.  The mitigation of these impacts and possible return of the stream 
to more natural flow conditions is heavily weighted on the improvement of 
irrigation management practices, and for some portions of the subbasin an 
out-of-basin water source. This will be the key to recovery efforts and most 
likely the most difficult and costly.  Unfortunately, there is little provided in the 
tables in Section 4 on specific methods to, in the short term, mitigate impacts.  
Such things as reducing leakage from water transfer structures (canals) and 
better irrigation practices that reduce water usage and runoff can improve 
stream flow and water quality.  Adding specific proposed mitigation measures 
in these instances would provide for a more easily implemented plan, 

Plan identifies strategies that can 
be used to address this issue.  
Refer to the new preamble, which 
explains that that the prupose of 
this plan is to identify general 
strategies rather thanto be 
specific actions. See response to 
comment G-1 above. 
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although it is acknowledge that the plan likely will become more politically 
sensitive if specific mitigation measures were implemented. 

FF-3 Given conflicting 
objectives, the Plan 
needs a clearer 
direction toward 
improving the 
viability of the 
ecosystem 

4-16 It is pointed out that on Page 4-16 that the benefit of water conservation is 
viewed differently if one looks at reliability for irrigation needs vs. protection of 
fish and the entire ecosystem.  It is recognized that this Plan has some 
conflicting objectives. One is to help in the economic viability of the subbasin 
the other is to protect and restore the system to a viable self-sustaining 
ecosystem.  A clearer direction is needed in the Plan to focus efforts toward 
improving the viability of the ecosystem and this may require some hard 
decisions and money to improve flows on the River.  Otherwise, the decision 
likely will be left in the hands of the courts, which is the one thing that this 
Plan is trying to avoid. 

The purpose of the plan is to  
provide direction to BPA for 
spending mitigation dollars.  The 
discussion referred to points out 
that BPA should only spend 
dollars on actions that conserve 
water for fish. 

FF-4  4-34 
PR 
D1a
nd 4-
40 
PR 
D1 A 

Predation from bird populations.  Predation from birds, specifically from 
cormorants and pelicans is having impacts to fish survival.  Casual 
observation and from studies conducted by the Yakima-Klickitat Fisheries 
Project indicate that predation is significant.  Currently both of these birds are 
protected either under state or federal protected species actions.  A 
reassessment of protection for these birds is warranted. In particular, if 
population growth in the birds out numbers that for salmon.  It seems counter 
productive to spend money on increased salmonid populations when there is 
an increasing population of these predatory species.   

This is a non-regulatory 
document and it will not reassess 
ESA listings and other state and 
federal laws.  Studies will 
continue to determine the level of 
impact and strategies to address 
the level of impact For example, 
information to date indicates that 
higher flows reduces the success 
of predators. 

GG Board 
South Yakima 
Conserv District 

   

GG-1 General 
 
 
 
 
 
 
 
 
 

 Thank you for the opportunity to provide input on the 2004 Yakima Subbasin 
Plan.  It is apparent that you have spent a great deal of effort in a very short 
time to develop the plan.  Given the importance of salmon and other wildlife 
resources to the Yakima basin and the financial resources invested in their 
recovery, conducting restoration efforts in a comprehensive, systematic, 
prioritized manner makes a great deal of sense. 
 
Yet the plan still needs a great deal of effort before it could become a viable 
strategy. The plan could be significantly strengthened by incorporating a 
balanced perspective instead of only one viewpoint, by more carefully basing 

Refer to preamble to be added to 
Chapter 1.  
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The plan objectives 
do not appear to be 
consistent with the 
data presented.   
 
 
 
 
 
 

objectives on available data, and following your own guiding principle of 
estimating costs in relation to benefits.   
 
Need for balanced perspective.  In the initial draft plan reviewed by our staff, it 
appears that the plan was written solely by individuals focused only on 
protecting fish and wildlife regardless of consequences for human uses of our 
natural resources.  This single-focus has resulted in a lack of the complex 
balancing act that is essential when we discuss any natural resource issues -- 
especially when we discuss water resources in the semi-arid portions of the 
basin.  For example, the plan does not discuss how to balance current water 
uses against the amount of water needed for fish.   The plan’s 
recommendation is to “restore the normative hydrograph” rather than “restore 
the normative hydrograph in the Yakima River as much as possible without 
reducing water availability to current holders of water rights.”  Another 
example:  The section on shrub-steppe habitat discusses the 60% habitat 
losses that have occurred since the 1800’s – without explaining that increased 
human settlement and crop production were the causes of these habitat 
losses and, further, that as long as people choose to live and work in the 
basin, the percent of shrub-steppe habitat will remain low.  After reading the 
plan, one gets the impression the authors would prefer to return to pre-
settlement conditions, if we could just remove the humans that disrupt so 
much of the fish and wildlife habitat.   Indeed, the frequent references to pre-
settlement conditions throughout the document suggests that “return to pre-
settlement conditions” is an unstated goal and value of the Board.   
 
Objectives not based on data.  The plan objectives do not appear to be 
consistent with the data presented.   For example, while one of the key 
recommendations of the plan is to reduce temperatures in the Yakima River 
by increasing flows, no data are provided in the plan supporting this objective.  
Instead, the plan includes three references suggesting that increasing flows 
would not effectively decrease temperatures:  (1) Mary Lilga’s research found 
no relationship between temperature and flow.  Instead, 70% of the variability 
in water temperature was explained by air temperature.  (2) The temperature 
simulations conducted by the U.S. Geological Survey found that temperatures 
were lower in four different regulated scenarios than simulated natural 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The strategies in the plan are 
intended to move the 
temperatures back to a natural 
regime.  The studies you point 
out recognize that the intensity 
and timing of temperature 
alterations of temperature 
patterns have been dramatically 
altered by regulation of flow and 
associated infrastructure. 
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it is unclear to us 
how much of the 
information 
presented as 
“science” is simply 
one perspective on 
a complex issue 
 
 

conditions in August.  While the plan mentions that mean temperatures 
throughout the entire irrigation season were higher at Prosser and Kiona in 
simulated 1981 conditions than under simulated natural conditions, the plan 
did not include what seems an important detail – the decrease in temperature 
even if all uses of the reservoirs were entirely eliminated would be only 
approximately 1–1 ½ °C  (Simulation of Streamflow Temperatures in the 
Yakima River Basin, Washington, April-October 1981, John J. Vaccaro, U.S. 
Geological Survey WRIR 85-4232, 1986, page 70).  (3) Finally, page 4-18 
acknowledges that “Obviously, in the pre-settlement environment the 
Subbasin was able to produce large amounts of salmon from these same 
geographic areas that had less than optimal temperatures.”  All of these 
support a hypothesis that increasing flows per se will not decrease 
temperature.    
 
The plan reaches the conclusion on page 4-18 that one key difference 
between pre-settlement conditions and current temperature conditions is the 
lack of side channel habitat, yet we were unable to find data in the plan 
demonstrating that existing side channel habitat in the Yakima River is cooler 
than the mainstem. 
 
After reading the plan, it is unclear to us how much of the information 
presented as “science” is simply one perspective on a complex issue.  
Certainly broad statements like “Suitable ecosystem attributes can be 
achieved by managing human interference in the natural habitat forming 
processes and by use of technology to support these process” (which we 
translate to mean there is enough water to meet both human and fish needs) 
sound more like an assumption and a hope rather than a statement of fact. 
 
Lack of economic costs/benefits.  The plan did not include the economic costs 
and benefits as stated in the plan’s guiding principles.  How could the Board 
have decided which management alternatives were most appropriate without 
data on costs and benefits?   
 
We realize that in the short timeframe in which you were given to develop this 
complex, detailed plan, there was simply not enough time to include everyone 

The plan does recognize that 
there were high temperature 
issues prior to water 
development, but that these 
conditions were largely mitigated 
by high degree of habitat and 
thermal diversity. 
 
 
 
 
 
See Stanford and Snyder 
Reaches Report 
 
 
The quoted statement applies to 
many aspects of ecosystem 
management.  For example 
SYCD’s use of technology to 
reduce sediment loading in the 
lower Yakima. 
 
 
Both the YSB and the BPA 
recognize that the plan would be 
greatly improved by formal 
economic analysis.  BPA will 
perform further economic 
analysis during the Columbia 
Basin Fish and Wildlife Program 
amendment process and 
economic analysis will also occur 
during future BPA project funding 
cycles.  
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in the draft planning process.  We hope you will see our comments as they 
are intended – constructive ways to strengthen your plan. 
 
Attached are additional, specific comments for your consideration.  If you 
have questions about the comments, please feel free to contact Marie 
Zuroske of our staff at 837-79 

GG-2 What will be 
balanced? 
 
 
 
 
 
 
 
 
Define “normative 
hydrograph” 
 
 
 
 
 
 
We are especially 
interested in how 
you propose to 
distribute costs 
equitably 
 
 
 
 
What kind of 
productivity is 

ES-3 p. ES-3  “The underlying premise of the YSPB’s Mission and Vision is to 
prepare and implement a balanced plan of action…”  To what balance does 
this refer?  The balance between competing uses of resources (e.g., water 
supply needed for salmonids versus water supply needed for residential, 
commercial, and agricultural uses)?  The balance between short-term costs 
versus long-term benefits?  Or some other balance? 
 
p. ES-3 “That the quality of water and a near natural timing and quantity of 
water flow (normative hydrograph) are principle indicators of a healthy river 
ecosystem.”  The term “normative hydrograph” means different things to 
different people.  Because “normative hydrograph” is a key concept on which 
several major recommendations of the plan are based, it would be helpful to 
define exactly what “normative hydrograph” means to you, especially as it 
relates to the mainstem of the Yakima River. 
 
p. ES-3  “That the costs of plan actions be estimated in relation to benefits.”  
And “Costs of habitat/species restoration should be mitigated and distributed 
equitably.”  These are excellent guiding principles.  The costs/benefits 
analysis was not included in the public review draft plan but is such an 
important element of the plan that the analysis should be completed and the 
draft plan re-released for public review prior to submittal to the Northwest 
Power and Conservation Council.  We are especially interested in how you 
propose to distribute costs equitably.   
 
p. ES-3 “That balanced sustainable resources management recognizes these 
basic precepts: a) that the physical and biological environments are 
functionally interdependent relative to productivity;…”  What kind of 
productivity?  Salmonid productivity?  Overall ecosystem productivity?  
Agricultural productivity? 

The YSPB’s objective is to 
restore fish and wildlife resources 
while protecting existing customs 
and cultures within the basin. 
 
 
 
The sentence referred to does 
define what “normative 
hydrograph” means relative to the 
Yakima Subbasin Plan. 
 
 
 
 
See response above regarding 
BPA economic analysis and 
funding cycles.  
 
 
 
 
 
 
Yes, productivity in its broadest 
sense. 
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referred to ? 
 
 
 
 
The record 
numbers of 
returning salmon 
suggest that this 
scientific principle 
(#4) is more a 
value statement 
than science. 

 
 
p. ES-5 “Viable native fish and wildlife populations are dependent upon the 
natural environment and the natural processes that sustain them.”  If the 
record salmon and steelhead runs in the last few years were to continue, 
would this constitute a viable fish population?  If so, the fish have managed to 
succeed even without normative flows, interconnected floodplains, extensive 
over-stories of cottonwoods, and the other key elements described in the plan 
as being essential to recovery efforts.  The record numbers of returning 
salmon suggest that this scientific principle (#4) is more a value statement 
than science. 

 
 
The current returns show a 
rebound largely because of the 
very normative flow conditions 
that occurred during the years 
1996-97, and 1998 (because of 
the hold over flows in the 
reservoirs), and the more recent 
favorable ocean conditions.  It 
should be noted the recent high 
returns are less than 10 percent 
of estimated historic average 
returns. 

GG-3 Existing agricultural 
irrigation practices 
provide the same 
hydrological 
functions as natural 
flow conditions  

ES-
7,8 

p. ES-7-8 “Under pre-development conditions, vast alluvial flood plains were 
connected to complex webs of braids and distributory channels.  These large 
hydrological buffers spread and diminished peak flows, promoting infiltration 
of cold water into the underlying gravels.”  Under the current cultural practices 
of our agricultural-based society, are not two of the same essential functions 
occurring via irrigation practices?  Peak flows are diminished because water is 
held in the reservoirs for later, widespread distribution.  Water is percolated 
through the ground to shallow aquifers, which slowly discharge to the Yakima 
River.  The differences in function appear to be less side-channel habitat and 
the temperature of the incoming groundwater – not diminished peak flows and 
a shrinking flood plain. 

The current irrigation return 
regime does not mimic the 
natural hydrograph relative to 
timing.  In addition, in the lower 
river there have been dramatic 
(over 50 percent) reductions in 
the quantity of flow on a yearly 
basis.   

GG-4 Regarding 
restoration of 
natural flow regime: 
again this seems a 
statement of hope 
rather than a 
calculated estimate 
based on actual 
experience of water 
management in the 

ES-
12 

p.  ES-12  “Restoration of natural flow regime.”  It is our understanding that to 
restore the natural flow regime in the Yakima River, two changes would be 
required: (1) the storage of water in reservoirs would have to be eliminated or 
severely reduced and (2) the Yakima River would have to be allowed to flood.  
Yet on page ES-14, the plan states that “restoration of a normative flow 
regime can be accomplished by the purchase, transfer, or lease of water 
rights; changes in flow management, conservation; and increased natural and 
artificial storage.”  Where are the estimates of how much water can be saved 
by each of these activities? Again, this seems a statement of hope rather than 
a calculated estimate based on actual experience of water management in the 

The plan does not recommend 
elimination of reservoirs or 
actions that would increase flood 
risks.  It recommends strategies 
that can move towards normative 
flows without increasing flood 
hazard and impacting TWSA.    
Floodplain property owners are 
currently subjected to major flood 
events as occurred in 1996.  
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basin.   
 
 
 
 
no data was 
included in the plan 
supporting the 
hypothesis that the 
glacial lakes could 
have a measurable 
effect on the 
temperature of the 
Yakima River.   
 

basin.  On what basis do you believe people living and working in the 
floodplains will support return to “natural” flows (i.e., massive, destructive 
floods resulting in millions of dollars of damages)?   
 
 
ES-12   The plan dismisses the Bureau of Reclamation’s RiverWare model as 
inadequate because the model does not include the effects from the glacial 
lakes.  Yet no data was included in the plan supporting the hypothesis that the 
glacial lakes could have a measurable effect on the temperature of the 
Yakima River.   
 

Restoration of floodplains will 
reduce flood risks to these 
residents.   
 
 
The Riverware model is not 
dismissed relative to its 
usefulness for the BOR’s unique 
purposes. But it has its 
limitiations relative to the 
purposes of the Subbasin Plan.  
It is not designed to model or 
incorporate water quality 
parameters such as temperature.  
It is well understood that lakes 
have dramatic effects on 
downstream water temperatures.  
The lack of information on this 
effect in the Yakima Subbasin is 
listed as a Key Uncertainty that 
should receive further study.   

GG-5 Explain what would 
changing reservoir 
manage-ment 
levels would do re  
humans ? 

ES-
14 

p. ES-14   Changing management of reservoir levels.  It would be helpful to 
include an explanation of what effect this recommendation would have on the 
amount of water available for human uses. 
 

This questions is another Key 
Uncertainty that should receive 
further study. The comment 
implies that managing reservoir 
flows with greater consideration 
to fish survivability and 
production is not a human use, 
when in fact the YSB’s Vision and 
Mission is to enhance local 
economies by restoring the 
fishery resource, a decidedly 
human use objective. Such 
management would not 
involuntarily alter BOR contracts 
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for delivery of water, but could 
engender changes in water levels 
for recreation and other acitvites..  

GG-6 How many enrolled 
tribal members 

1-11 p. 1-11   It would be more informative to include the actual numbers of 
enrolled tribal members in 1990 and 2000 instead of simply stating that the 
numbers grew. 

We will request this information 
from the YN and if it is provided 
we will incorporate this 
information into the plan. 

GG-7 NTU’s to 
Nephelometic 
 
 
Need to update: 
DDT levels in the 
Yakima have 
improved, 
reductions in TMDL 
have occurred 

1-17 
,18 

The reference to NTUs (national turbidity units) should be (Nephelometric 
turbidity unit). 
 
p. 1-17 and 1-18   The data included on DDT and suspended sediment in the 
Yakima River are outdated and give the reader a false impression of actual 
conditions in the Yakima River.  When the U.S. Geological Survey conducted 
its 1999 synoptic survey under the National Water-Quality Assessment 
Program, overall they found fewer detections and lower concentrations of 
DDT and its metabolites throughout the Yakima Basin.  In the mainstem of the 
Yakima River, only one sample was detected at 0.001 ug/L. (USGS 
presentation to NAWQA Liason Committee, May 10, 2001; data not yet 
published). 
The reductions called for in the TMDL for suspended sediment have largely 
occurred.  Ecology sampled the Yakima River during the irrigation season of 
2003 and found 85% and 78% reductions in suspended sediment loads from 
Sulphur Creek Wasteway and Granger Drain, respectively.  The Roza-
Sunnyside Board of Joint Control has sampled the two largest sources of 
suspended sediment identified in the TMDL since 1997 and also found 
significant reductions in loads (see http://www.svid.org/wcwq.htm 

This will be fixed. 
 
 
We are seeking an update on 
TMDLs from the Washington 
State Department of Ecology 
 
 
 
 
 
 
 
Same as above 
 

GG-8 Change from metric  
 

1-20 It would be helpful to change the units for flow from cubic meters per second 
to the more commonly used cubic feet per second. 

We will attempt to use consistent 
units in the final plan. 

GG-9 Disagree that  
reservoir storage 
has reduced the 
frequency , magni-
tude and duration 
of floodplain 
inundation 

 The conclusion that “The result has been a reduction in the frequency, 
magnitude and duration of flood plain inundation because of reservoir 
storage” doesn’t make sense.  By applying roughly three acre-feet of irrigation 
water from April to October to hundreds of thousands of acres of irrigated 
cropland, water is applied over a larger area and for a longer duration than 
during pre-settlement floods. 

Appling irrigation to areas that 
were not, and currently are not 
floodplain, does not mimic normal 
floodplain function or the 
ecological role of flooding in the 
natural formation and 
maintenance of fish and wildlife 
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habitat. 
GG-
10 

No obvious balance 
between  improved 
eco-system 
function and 
protection of life 
and property  

1-22  “As important as floods are to bioproduction and properly functioning riverine 
ecosystems, they can cause damage to man-built structures and features, as 
well as pose a threat to human safety.”  While the plan includes a brief 
description of the damage floods can cause, in the plan’s objectives related to 
flooding there appears to be no balancing act between the competing 
objectives of (1) improved ecosystem function versus (2) improved protection 
of human life and property. 

Comment Noted. Improving 
ecosystem functions and 
protecting life and property from 
flooding are not competing 
objectives. Actually improving 
ecosystem function as regards 
riverine processes will generally, 
improve the protection of life and 
property by such effects as 
moderating flood characteristics, 
restoring shoreline stability, 
improving natural flood water 
retention capacity. . 

GG-
11 

We are unaware of 
any data supporting 
this statement. 

2-
243 

“During the summer months, a massive growth of aquatic vegetation occurs in 
the entire length of the mainstem in this assessment unit.”  We are unaware of 
any data supporting this statement.  We have anecdotal information on the 
extent of growth in different reaches of the lower river but nothing detailed 
enough to support this statement.” 

Yes, there is no published 
document regarding this recent 
phenomena. However, increasing 
aquatic vegetation growth has 
been repeatedly and 
independently observed by lower 
valley residents and numerous 
agency personnel, including the 
SYCD. 

GG-
12 

This was probably 
true ten years ago, 
but is it still 
accurate? 

2-
246 

“Other water quality problems in the reach include…pesticide concentrations 
among the highest in the United States.”  This was probably true ten years 
ago, but is it still accurate?  If you have recent data supporting this statement, 
it would be helpful to include the reference. 

We lack recent data that 
documents water quality 
improvements since this date 
was published. We will consider 
any refernces that can be 
provided ? 

GG-
13 

Need to update 
inventory data here 

3-5 The reference to NRCS’s “Wildlife Incentives Improvement Program” should 
be “Wildlife Habitat Improvement Program” and its status is partially complete 
(“on-going” would be more accurate) rather than “not yet started.”  Similarly, 
NRCS’ Environmental Quality Incentives Program and WSCC’s Conservation 
Reserve Enhancement Program are on-going rather than “not yet started 

Comments Noted. 

GG- Please improve the 4-8 “Promote the management recommendations made by Connelly et al (2000) All references are now included. 
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14 reference or 
include a summary 
of the report 

for livestock grazing in sage grouse habitats.”  Please either include the 
complete reference in the list of references, or even better, include a summary 
of Connelly’s recommendations. 

GG-
15 

On what basis do 
you believe it is 
possible to improve 
grazing practices of 
50% of all private 
lands by 2015?  Or 
ever? 

 “Implement livestock grazing practices that improve habitat condition for all 
focal species on 50% of private lands by 2015.”  On what basis do you believe 
it is possible to improve grazing practices of 50% of all private lands by 2015?  
Or ever?  Even with over $13 million of cost-share and loan money invested 
from 1997-2002 in the lower valley, the highest participation rate of 
government-funded BMPs in watersheds receiving intense scrutiny and 
funding was only 11% of the irrigated acres of the watershed (draft 
“Conservation Practices and Water Quality Trends in Sulphur Creek 
Wasteway and Granger Drain Watersheds, 1997-2002, South Yakima 
Conservation District, March 2004). 

This objective has been revised.  
See Key Findings Table. 

GG-
16 

What adequate 
hydrology? 

4-9 p. 4-9  “Provide adequate hydrology to reconnect habitats in the regulated 
tributary and mainstem floodplain areas by 2015.”  Exactly what is “adequate 
hydrology?”  A certain amount of water?  Timing of water availability?   It 
would be helpful to include an objective measure by which you intend to 
measure “adequate.” 
 

Yes, both amount of water and 
timing adequate to support life 
history needs of the species 
using these focal habitat. 

GG-
17 

Basis for 50% 
restoration of 
floodplain 
conditions? 

4-10 p. 4-10   On what basis was the 50% goal chosen for restoring 
floodplain/riparian wetland conditions?  Where are the data suggesting that 
50% is needed rather than 35% or 75% or some other number entirely? 

This objective has been revised. 

GG-
18 

cottonwood stands 
? 

4-11 p. 4-11 Why establish new cottonwood stands in all potential riparian 
locations?  What data suggests that all locations are necessary to restore 
function? 
 

This objective has been revised.   

GG-
19 

Within 1 SD of what 
temperature? 

4-15   What temperature are you assigning to pre-settlement conditions?  Without 
identifying the temperature during pre-settlement conditions, this becomes a 
meaningless objective. 
 

This objective has been revised.  
The Plan Will no longer utilize 1 
Standard Deviation. 

GG-
20 

Plan should 
recommend 
removal of  the 
“use it or lose it” 

4-16 It has been our experience that water conservation efforts will likely have little 
effectiveness until water laws are changed to remove the “use it or lose it” 
provisions.  Perhaps consider adding a strategy to the recommendations to 
assist water uses in their legislative efforts to change what amounts to a 

This issue is outside the scope of 
this planning effort. 
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provisions in law  
(i.e., 
relinquishment). 

crippling provision. 

GG-
21 

If the Wapato reach 
is good to excellent 
fish habitat- why 
does it need 
restoration? 

4-16 “This is especially true given the low temperatures of the water that pass over 
Wapato and Sunnyside Dam and could provide an even larger area of near 
normative thermal environments in this area of good to excellent habitat 
conditions.”  If the Wapato Reach is currently considered good to excellent 
habitat, why is this reach singled out as a high priority for restoration efforts on 
page 4-10? 
 

The Wapato reach has good to 
excellent structural integrity as 
habitat (i.e. low amount of 
development, few levees, etc.) 
but there is loss of habitat area 
due to low flows and blockage of 
side channels 

HH Anna Lael 
Ellensburg, WA 
Kittitas County 
Conservation 
District 

   

HH-1 Correction (?) 
diversion dams 

1-20 Line 11- Something is wrong with this sentence.  The diversion dams on the 
Yakima River are not “maintaining screening structures that were installed in 
order to prevent upstream migration of adults…”  They are allowing upstream 
migration and preventing entrainment. 

The document will be changed to 
reflect this comment. 

HH-2 Coleman and 
Caribou creeks are 
referenced  as 
historic habitat 

2-
158 

Figure 2-F12- The historic distribution indicated on this map doesn’t fit with 
what I’ve seen in other reports.  It appears that Wilson, Naneum and Cooke 
Creek were habitat.  I’ve seen previous references to Coleman and Caribou 
Creek as historic habitat and am surprised to see that you all don’t consider 
them historic habitat.   

There is little conclusive data 
either way, development of 
benchmarks and site specific 
management plans for these 
creeks may resolve this 
uncertainty. 
 

HH-3 Map error 2-
159 

Figure 2-F13. Why is there a gap in rainbow trout presence between the 
mouth of Cooke and Caribou Creeks and the upper reaches of those 
streams?  That seems to be an error 

We have updated the map. 

HH-4 Fish passage 
barriers in 
Teanaway and Big 
creek incorrect 

2-
196 

The figure showing fish passage barriers, etc is incomplete and possibly 
incorrect in the Teanaway and Big Creek.  Please contact me for more 
information 

Comments noted.  WDFW is in 
the process of a map revision. 

HH-5 Teanaway project 
to reduce water 

2-
201 

In reference to the Teanaway River  for Riparian/Flood Plain Condition and 
Function, Water Quantity and Water Quality:  

Comment noted. This project is 
being added to the Inventory. 
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temps 203 The project referenced in the middle of page 201 (DOE granted funds to 
implement actions to reduce water temperatures) was subcontracted by 
Ecology to the KCCD.  For a copy of the final report see: 
http://www.kccd.net/Current%20Projects/Teanaway%20Monitoring/Teanaway
.pdf 
 That project (Implement Actions to Reduce Water Temperatures in 
Teanaway) will be completed in the next month.  It included tree planting in 
riparian and floodplain areas, water quality monitoring (sediment, flow and 
temperature) and on-farm irrigation improvements.  Ballard ditch is no longer 
a gravity diversion.  The landowners have converted to ring wells or other 
pump systems and all but one are sprinkle irrigating.    There is only one other 
small ditch, that I am aware of that has not converted to a pump system and 
sprinklers in the Teanaway. 
There is a follow-up project, the Teanaway Basin Restoration Project, that will 
continue water quality monitoring, involve more tree planting, and include 
installation of bank revetments. 

HH-6 Stafford creek is on 
north fork of 
Teanaway 

2-
203 

Stafford Creek is a tributary of the North Fork Teanaway- not the Middle Fork 
Teanaway 

Correction made. 

HH-7 Wilson Creek group 2-
206 

Does the Wilson Creek group also include Reecer, Currier and Dry Creeks Yes, correction made. 

HH-8 Number of 
structures in the 
Wilson and 
Manastash creek 
systems 

2-
209 

This figure does not begin to portray the number and location irrigation 
diversions and other structures in the Wilson Creek or Manastash systems.  
We can provide some of the structure locations, but data is not yet final.  At 
the very least, the text should mention the stream assessments currently 
underway in North Yakima and Kittitas Counties.  We have logged over 160 
miles of streams. Please contact me for additional information 

Comment noted and changes 
made to text. 

HH-9 Additional creeks 
for Wilson and 
Cherry groups 

2-
212 

Table 2-F13.  The Wilson Creek system should include mention of Parke, 
Cooke and Caribou Creeks.  They are tribs to Cherry, but should be 
mentioned anyway- especially considering Cooke is listed as historic habitat. 
Also if Dry, Reecer and Currier Creeks are part of this group, they should be 
mentioned 

Comment noted 

HH-
10 

Missing decimal 2-13 A decimal point appears to be missing in the 2nd paragraph.  Should be lower 
2.4 miles, not 24 miles 

Correction made. 

HH- Wilson creek 2- The Wilson Creek group riparian zones are affected by development and Correction made. 
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11 impactst 215 roads, as well as agriculture 
HH-
12 

Incorrect  flow data 
on Manastash crk 

2-
216 

The discussion of Manastash Creek and where it goes dry in the summer 
months doesn’t appear to be correct.  Please contact us for more information 

Contact made. 

HH-
13 

Big Creek passage 
barrier has been 
corrected 

 The last two sentences of this page do not account for the project ongoing in 
Big Creek. The fish passage barrier has been corrected and fish screens 
installed by WDFW with funding from BPA.  The KCCD is working with the Big 
Creek irrigators to install piping and sprinklers.  Saved water will be dedicated 
to the water trust. 

Correction made. 

HH-
14 

Update water 
quality project data 
in upper Yakima 
 
-no mention of 
wildlife and urban 
bacteria sources 

2-
219 

The water quality section should reference the current and pending TMDL 
activities.  The Upper Yakima River Suspended Sediment and Pesticide 
TMDL is in the implementation phase with the first goal set for 2006.  The 
Wilson Creek Bacteria TMDL is being developed.  A temperature TMDL is 
proposed for next year. 
The bacteria discussion under the Wilson creek Group does not reference 
wildlife or urban runoff, both major potential sources.  Substantial work is 
underway to identify bacteria sources and potential BMPs. 

Correction made. 

HH-
15 

EDT not applicable 
to Wilson system 

2-
297 

EDT analysis mentioned in the first paragraph is likely not applicable to the 
Wilson system because the current model lacks data for the Wilson group.  
KCCD staff are working or trying to work with YN folks responsible for EDT in 
order to provide data 

EDT data sets were not the only 
information used in making the 
conclusions in this paragraph. 

HH-
16 

Inventory has lots 
of errors 

3 This inventory has LOTS of errors- projects are listed multiple times, projects 
that were proposed but are now essentially dead are listed, some projects that 
are complete are listed at NYS.  It would take too much time to list them all in 
these comments.  If you’d like my input, please call me 

Comment noted, major changes 
to inventory have occurred. 

HH-
17 

Using “pre-
settlement as 
benchmark is not 
realistic 

4 The repeated references to pre-settlement conditions is troubling.  While the 
need for a benchmark is understood, using pre-settlement as the benchmark 
and goal is not realistic.  Reconnecting all the floodplain side channels is not 
possible- that would require removal of major interstates and other 
infrastructure 

Use of pre-settlement conditions 
as a benchmark is warranted, 
and inclusion of objectives 
relative to such benchmarks is a 
necessary component of 
objectives if progress toward 
conditions which favor native 
species is to be documented.  
Using these conditions as a 
benchmark for comparison does 
not imply that fully attaining these 
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conditions is the goal of the plan. 
The Mission Statement and 
Guiding Principles adopted by the 
Board explicitly acknowledge the 
role of the modern economy in 
the subbasin. We have changed 
the terminology in the document 
to reflect these concerns. 
 
Reconnection of off-channel 
habitats would not necessarily 
require the removal of major 
interstates and other 
infrastructure, although it would 
require reconfiguration of those 
severed connections.  For 
example, a section of !-90 in 
Kittitas Co,. is being revamped 
and in concert major historic 
floodplain connnections are being 
re-established as a part of the 
project.  

HH-
18 

Storm water is an 
issue, grazing is a 
useful tool,  50’ 
buffer is arbitrary, 
remove MWH 

4-57 Stormwater runoff- Is an issue in Kittitas, as well as Ellensburg 
Loss of Riparian Zone in creek from grazing - Fencing of the riparian areas is 
a useful tool for re-establishing vegetation, but grazing should not be 
restricted as it too is a useful tool in managing those areas.  Also, the 50’ 
buffer is an arbitrary choice that does not allow flexibility based on the specific 
conditions at a site. 
The last row of this table references working with BPA and MWH.  MWH 
should be removed as they are not the only engineering option for addressing 
diversions 

Comment Noted. 
 
Unrestricted grazing would not be 
a useful management tool,..  We 
are unaware of scientific data that 
indicates the utility of buffers less 
than 50 feet in width for fish and 
wildlife habitat, which is the 
purpose of this plan.  Lesser 
buffers could be funded from 
other funding sources.  

II J. Eric Glover 
Yakima, WA 
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BOR 
II-1 General Comments  The Yakima Subbasin Plan often discusses the concept of restoring 

“normative flows” or “a more normative hydrograph” in describing its overall 
ecosystem recovery strategy or vision.  Reclamation would like to emphasize 
the point that the term “normative” should be viewed from both a natural and a 
cultural standpoint.  For example, the Independent Scientific Group (ISG) 
convened by the Northwest Power Planning Council (NPPC) recommended 
that normative ecosystems be viewed from a natural-cultural perspective and 
suggested that human development and its consequences be considered 
integral parts of the ecosystem (ISG 1999).  Reclamation, therefore, 
recommends that any discussion of normative ecosystems consider this 
natural-cultural perspective that balances the needs of natural resources with 
the needs of human development and public interests. 
There are several statements in your document like the following:  “Manage 
the system differently” or “change flip-flop”.  It might be reasonable to add a 
statement somewhere that indicates that Reclamation would need to effect 
such changes if these changes are related to the Yakima Project.  Before 
such changes could occur, analyses would be required to evaluate effects on 
project operations and current Reclamation obligations.  Federal laws and 
regulations would also apply prior to any such changes (e.g., NEPA).  
Normally, such a process would not begin without a formal request to 
Reclamation for the proposed change 

Comment noted. See the Vision 
and Guiding Principles in Chapter 
4 for references to normative 
flows and maintenance of the 
culture, customs and economy of 
the Yakima Subbasin. 

II-2 Perhaps the YSPB 
should factor in the 
status of 
threatened species 
in their cost/benefit 
analysis of 
proposed projects 
so that additional 
consideration is 
given to potential 
projects that will 
benefit these 
critical stocks in the 

ES-
3, 

Guiding Principle 6 states that “alternatives that achieve the highest 
benefit/cost ratio are preferred.”  Does the Yakima Subbasin Plan intend to 
give equal weight to all species of salmon and steelhead when determining 
the cost/benefit ratio of proposed projects or will threatened species be given 
additional consideration even though cost/benefit ratios may not be as high for 
these species?  An example of this can be illustrated by the Ecosystem 
Diagnosis and Treatment (EDT) analysis of restoration value or production 
value of modeled reaches in the Yakima River Basin.  In the EDT analysis the 
reach with the highest restoration value is one of the lower Yakima River 
mainstem reaches.  According to this analysis, restoration of this reach would 
produce the greatest percentage increase in returning adult salmon when 
compared to all other reaches.  However, the majority of fish produced in this 
reach as a result of restoration activities are thought to be fall Chinook, a 

Restoration of this reach would 
have the largest impact on the 
overall abundance and 
productivity of anadromous fish in 
the Yakima Basin.  This is 
primarily due the large number of 
life histories which use this reach, 
and the environmental conditions 
within the reach with restrict or 
eliminate the full expression of 
those life histories in this reach.  
So the benefit of restoring this 
reach is large across several 
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Yakima River Basin species that is currently doing fairly well in this basin.  Restoration of this 
reach will do little to improve the status of steelhead, which are listed as 
threatened.  Perhaps the YSPB should factor in the status of threatened 
species in their cost/benefit analysis of proposed projects so that additional 
consideration is given to potential projects that will benefit these critical stocks 
in the Yakima River Basin. 

species.  Increasing survival in 
this reach can be expected to 
benefit the watershed as a whole, 
including listed species. 

II-3 Consider habitat 
“blocking”  give 
priority to Key 
habitat areas with 
willing sellers 

ES-3 Guiding Principles:  Consideration should be given for habitat “blocking” to 
increase the likelihood of achieving proper function.  Key areas with many 
willing sellers of high value habitat should probably be given higher priority 
than areas with few willing sellers. 

Comment noted 

II-4 Clarify statements  ES=
5 

Scientific Conceptual Foundation of the Yakima Subbasin Plan:  The 
Yakima Subbasin Plan states that “Suitable ecosystem attributes can be 
achieved by managing human interference in the natural habitat forming 
processes and by use of technology to support those processes.  The use of 
technology to circumvent natural ecological processes should be avoided, if 
possible.”  These two sentences appear to be contradictory and the term “use 
of technology” is not defined.  The meaning and purpose of these sentences 
are very unclear and confusing to the reader as currently worded.  By “use of 
technology” are you referring to artificial production from hatcheries?  Please 
clarify this section. 

The language has been modified 
to reduce the confusion. 

II-5 Clarify statement ES-6 Scientific Conceptual Foundation of the Yakima Subbasin Plan:  Principle 
11 states, “A thorough threats assessment separates the stresses or factors 
impinging on target viability from the sources of stress or anthropogenic 
causes of impairment.”  This statement is poorly worded and needs 
clarification. 

This statement has been 
modified. 

II-6 Do a sockeye pilot 
project on one 
reservoir first 
 

ES-
14 

 The objective to reintroduce sockeye to two reservoir systems by 2007 does 
not appear to be realistic.  A pilot project on one reservoir before work 
commences on a second reservoir may be preferred.  Making possible 
mistakes during the implementation on two reservoirs at once may not be the 
best approach given the high cost of this type of project. 

This objective has been changed 
to reflect this comment. 

II-7 More balanced 
discussion on 
human impacts to 
fishery 

1-11  
1-14 
 

A more balanced discussion of the wide variety of human impacts to the 
fishery is needed.  This discussion should include a lengthy review of diking, 
highway development and disconnection of side-channel habitat, gravel 
mining impacts, railroad development, and home construction and other 

This section of the document is 
the overview of the subbasin and 
describes the general 
characteristics of the basin, and 
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development in the floodplains.  Data exists and can be found in Eitemiller et. 
al. (2002) 
 

is not a discussion of the causal 
factors for fish decline.  

II-8 Sockeye- changes 
in reservoir 
operations in most 
cases cannot 
correct access 
problems 
associated with low 
tributary flows 

2-
205 

Key Findings:  The findings suggest that for sockeye introduction to be 
successful, access to tributary habitat is essential, and that management of 
reservoir water levels can create obstructions to access of tributaries for bull 
trout spawning migrations.  It should be noted that under most conditions bull 
trout migrate into the spawning tributaries.  Problems have arisen at some 
sites during drought years when reservoirs are drawn down and flows in the 
spawning tributaries are quite low.  Changes in reservoir operations could not 
correct possible access problems associated with low tributary flows.  Given 
that sockeye spawning run timing is May through August, a thorough 
discussion of possible reservoir management issues associated with 
reintroduction of sockeye should be included earlier in Chapter 2.  (See also 
Page 2-202.)  More detail is needed regarding specific management 
modifications that might be needed for successful sockeye introduction. 
 

Sockeye reintroduction and the 
associated impacts are 
recognized as a Key Uncertainty 
in the plan and will be the focus 
of further study. 

II-9 Need more detail 
on flow 
augmentation  

2-20 Key Findings:  Low flow reduces/eliminates habitat 
availability/quality/diversity, including impacts to riparian plant community 
maintenance and establishment.  This finding needs additional detail.  
According to our records, several reaches in the assessment unit have higher 
than natural flows during seasons of the year, and flow augmentation in those 
areas would not likely constitute a normative implementation measure.  More 
detail on specific areas, or reaches is needed and more detail on which 
months of the year flow augmentation measures are desirable should be 
determined.  Similar information is needed for both the Naches and Yakima 
Rivers. 
 

Such information and additional 
maps have been added to 
Chapter 2. 

II-10 Higher predation 
risk at Wanawish 
dam than at 
Prosser dam 

2-
247 

Key Findings:  Predation risk to salmonids is high at Prosser Diversion Dam.  
Our understanding has been that the risk is even higher at Wanawish Dam.  
Clarification is needed here. 
 

Read the text for clarification of 
the issues at Prosser Dam. 

II-11 INVENTORY 
SECTION (Chap 3) 

3-7 Yakima River Basin Water Enhancement Project is ongoing and will continue 
for several more years (2015 and beyond).  Funding is provided by 
Reclamation and Washington State, and not by BPA at least at this point in 

 Comment noted 
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time. 
 

II-12 MANAGEMENT 
PLAN (Chapter 4) 
 
Re: the reduction of 
peak flows on the 
Natches during flip 
flop 
 

4-16 
? 

Background on Subbasin-specific Aquatic Objectives and Strategies:  In 
this section the document indicates that water conserved below Union Gap 
would reduce peak flows on the Naches River during flip-flop.  This would only 
occur as a result of conservation between Parker Diversion Dam and the 
mouth of the Naches River and the benefit could be moderated by the need to 
meet increased target flows over Parker Diversion Dam due to the same 
conservation actions. 
 

By reducing demand from the 
WIP and SVID diversions, the 
flows required to be routed 
through the Naches to meet 
demand would necessarily be 
reduced, regardless of 
conservation measures upstream 
of that point. 

II-13 There are legal 
considerations and 
implications related 
to  moderating flip 
flop, as well as, in 
any current year, 
considerations 
regarding the 
coming year   

4-17 “Flip-flop” flow management was historically developed in response to Federal 
Court Rulings (Quackenbush) and was endorsed in certain State Court 
Rulings (Acquavella).  Legal considerations and implications with respect to 
the modification of “flip-flop” are necessary in this discussion.  In the 
discussion about moderating flip/flop based on Total Water Supply Available 
(TWSA) estimates it should be recognized that the flip/flop operation was 
developed to address concerns about refilling the reservoirs while protecting 
spring Chinook redds.  As such it is basically a “forward” looking operation 
and the risks associated with moderating flip/flop in any one year are more 
associated with precipitation and runoff in the coming winter than TWSA 
estimates for the current year.  While a good TWSA estimate in the spring 
may indicate lower risk to refill the following winter, the risk associated with 
not being able to predict the next winter’s precipitation still needs to be taken 
into account. 
 

The discussion of “flip flop” has 
been greatly expanded to provide 
many different perspectives on 
this flow management regime. 

II-14 Modifying river 
operations for 
cottonwood 
regeneration 

4-17 There is a discussion of the potential for modifying river operations in 
excellent water years to enhance cottonwood regeneration on the Naches 
River.  It is suggested that this modification could occur on the order of once 
every 20 years to maintain cottonwood regeneration.  The modification is 
described as a reduction in flip/flop but flows during the flip/flop period in 
September and October would not apparently be altered on either the Naches 
or Yakima arms of the system.  Rather the proposal calls for flows on the 
Naches arm to be higher in the early summer than flows would be during the 
subsequent September/October flip/flop period.  It should be noted that flows 
in the lower Naches River, below the mouth of the Tieton River, are generally 

The proposal calls for managing 
the pattern of flows in the spring 
to allow for cottonwood 
establishment, which may require 
minor modifications in flow 
management.  



 50

Table:  Public Review Draft – Yakima Subbasin Plan : Public Comments / Draft Response  
# Commentor / 

Topic Page Comment Response (Draft) 

higher in the spring and early summer than flip/flop flows that fall.  This 
appears to always be the case in excellent water years when TWSA is high.  
By late spring to early summer the lower Naches is only minimally regulated 
and high flows exist above those seen during September until natural runoff 
subsides.  As such it appears that no modification in river operations would be 
needed to meet the outlined goal for black cottonwood regeneration 

II-15 It appears incorrect 
to conclude that 
steelhead passage 
was blocked at 
Roza for an 
extended period 

4-19 It is stated that “that the Upper Yakima was blocked to Steelhead passage for 
several (fish) generations” but no citation is provided.  While there has been 
speculation to that effect, Reclamation is unaware of any data that is definitive 
with respect to this issue.  There is some salmon passage data available for 
Roza Dam from the early 1950’s that shows that steelhead did pass Roza 
Dam after the end of the irrigation season as well as in the early spring.  
These data indicate that steelhead were, at most, blocked to passage for 
short periods each year, and were not blocked completely for several 
successive years.  As such it appears incorrect to conclude that steelhead 
passage was blocked at Roza for an extended period 

Text has been modified to reflect 
this. 

II-16 “Gap to Gap”  4-25 Specific mention of the ongoing Gap-to-Gap improvement project is justified 
here.  Parties may need funding assistance from BPA in the future for project 
improvements 

The Yakima River Basin Water 
Enhancement Project (YRBWEP) 
is mentioned in the Inventory 
section. 

II-17 COMMENTS ON 
SPECIFIC 
FINDINGS 
 
Perform a sockeye 
pilot project on just  
one reservoir first 
 

4-24 Key Finding – Basin Wide Watershed and Ecosystem Processes (KS 2)  
The objective to reintroduce sockeye to two reservoir systems by 2007 does 
not appear to be realistic.  A pilot project on one reservoir before work 
commences on a second reservoir may be preferred.  Making possible 
mistakes during the implementation on two reservoirs at once may not be the 
best approach given the high cost of this type of project 

See above. 

II-18 Set TWSA targets 
for elimination of 
flip flop.   

4-24 Key Finding – Basin Wide Watershed and Ecosystem Processes (BW):  
Set TWSA targets for reduction/elimination of flip-flop.  TWSA targets are 
currently formulated and allocated as ordered under the federal 1945 Consent 
Decree.  This allocation and formulation process was endorsed under the 
Acquavella Adjudication process by the Yakima County Superior Court 

Comment noted.  The Plan 
anticipates that a water 
availability event that satisfies all 
needs for TWSA and increased 
flexibility for flow management 
would be a relatively rare 
occasion. 
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II-19 Which flow 
fluctuations : 
hourly, diurnal, or 
longer ?  Examine 
fluctuations to see 
if they are a 
problem. 

4-31 Key Finding – Lower Yakima Habitat (F4) :  Does this refer to a reduction in 
the hourly (or even shorter) flow fluctuations, diurnal fluctuations, or 
fluctuation which occur on a longer periodicity?  Hydrographs for the lower 
Yakima River should be examined to determine to what extent fluctuations are 
a potential problem.  As noted elsewhere in the table, SOAC (SOAC 1999) did 
examine fluctuations at Parker Dam and found them to be significant relative 
to the base flows.  At Granger, however, fluctuations on a daily basis are 
relatively minor (Reclamation 2000), generally on the order of 1-2%. 

 
The text refers to daily or weekly 
flow fluctuations. 
 
 
 
 
 

II-20 Fluctuations at 
Parker appear to 
be from upstream 
reaches rather than 
at Wapato 

4-36 Key Finding – Mid Yakima Floodplain (F4):  Fluctuations at Parker appear 
to be generated in upstream reaches of the river rather than as a result of 
Wapato and Sunnyside Diversion operations.  Fluctuations of a magnitude 
similar to what is seen at Parker are in evidence at Umtanum and Roza 
(Reclamation 2000). 
 

The text has been changed. 

II-21 Take care when 
extrapolating bull 
trout studies from 
steeper gradient 
streams to the 
Yakima tribs 

4-41 Key Finding – Mid Yakima Floodplain Biological:  Key Uncertainties (BT 
6) :  Care should be taken in extrapolating results from other north central 
Washington mid-Columbia tributary bull trout studies to the Yakima.  Streams 
like the Wenatchee River and Methow River are considerably steeper than the 
Yakima River.  For example, Lake Wenatchee, which contains adfluvial bull 
trout, is located at about river mile 54 on the Wenatchee River.  River mile 54 
on the Yakima River is near the Yakima-Benton County line, about 60-70 
miles downstream of the closest bull trout spawning area.  In fact, on the 
Wenatchee River, most of the identified bull trout spawning areas are less 
than 100 miles from the Columbia River while on the Yakima they are mostly 
150-200 miles upstream. 
 

Comment noted.   Determining 
the relationship between use of 
the lower river and distance to 
spawning habitat would be 
accomplished by implementation 
of the recommended study. 

II-22 Why not a fish 
ladder on Wenas 
dam instead of dam 
removal ? 

4-45 Key Finding – L Elevation Tributaries Habitat – Key Uncertainties (A4):  
Does Wenas Creek have sufficient annual flow above Wenas Dam to support 
steelhead?  Why not a fish ladder alternative rather than or as well as dam 
removal? 
 

We have changed this objective.  
Evidence indicates that Wenas 
does have sufficient flow (i.e 
longer flow duration than Satus 
Creek which supports a healthy 
population) to have supported 
steelhead, and currently does 
support rainbow trout. 

II-23 Clarify the finding 4-49 Key Finding – H Elevation Yakima – Biological (BT4):  It is unclear Text has been changed. 
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re Box Canyon or 
Gold Creek 

whether this finding deals with Box Canyon Creek or Gold Creek.  The 
hypothesis refers to the lack of connection between the Box Canyon Creek 
populations and other bull trout populations outside of the Keechelus basin.  
The Box Canyon Creek population of bull trout is connected to the 
Mineral/Kachess River population in the Kachess Reservoir basin whereas 
the Gold Creek population is the only population in Keechelus Reservoir basin 

II-24 Methods to 
eliminate brook 
trout from bull trout 
habitat may result 
in undue and 
excessive harm to 
bull trout 
populations 

4-49 
4-55 
4-61 

Key Finding – H Elevation Yakima – Biological (GEN1) – Page 4-49 (also 
Mid and H Elevation Naches – Biological (Gen1) :  Competition and 
interbreeding with brook trout has reduced bull trout population viability.  The 
subbasin plan calls for eliminating brook trout from presently occupied or 
suitable bull trout habitat.  This biological objective and strategy (selective 
removal) is not likely feasible without further damaging sympatric bull trout 
populations.  Methods to eliminate brook trout from bull trout habitat may 
result in undue and excessive harm to bull trout populations in these areas 

Comment noted.  This action was 
based on discussion with Yakima 
Basin bull trout Management Unit 
Team as the least invasive 
method of brook trout removal. 

II-25 Sockeye 
reintroduction ? 

4-55 Key Finding – Mid Elevation Naches Biological – Key Uncertainties 
(Gen3):  Kokanee genetics could interact with reintroduced sockeye salmon 
in Rimrock Reservoir.  Sockeye salmon are not to our knowledge, planned for 
reintroduction into Rimrock Reservoir.  Passage facilities at Tieton Dam have 
never been planned or suggested at this location 

This concern is more related to 
the known escape of kokanee 
from Rimrock and the potential 
effect of these fish interbreeding 
with introduced sockeye 
populations in the watershed. 

II-26 Regarding rainbow 
young of the year 
growth rates 

4-60 Key Finding – Mid Elevation Yakima – Biological (St14):  This refers to 
young- of-the-year growth rates for juvenile rainbow trout.  Pearsons and 
Leider (1994) looked at the abundance of rainbow trout in the upper Yakima 
basin and compared the Yakima rainbow trout densities to other streams in 
the region. They found that the rainbow trout densities in the Yakima were 
lower than in other streams and speculated, due the low numbers of young-of-
the-year fish captured in their sampling, that this could be due to poor young-
of-the-year survival, although they did not actually measure survival rates.  
They speculated that the lower survival might be due to flow related factors 
but cautioned that “further research needs to be conducted prior to any 
statements about carrying capacity of limiting factors can be adequately 
addressed or discussed.”  They also reported that the difference in rainbow 
trout densities between the Yakima River and the other rivers included in their 
review may be explained by the relatively low productivity in the Yakima River.  
They reported that total dissolved solid levels, to which productivity is directly 

Comment noted. The plan calls 
for further research on the 
productivity of the Upper Yakima, 
especially for young of the year 
fish. 
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related, were higher in the other river basins by a factor of 2 to 6 times in 
comparison to the Yakima.  

II-27 BOR disagrees that 
habitat availability 
limits spring 
Chinook 
productivity 
 

 Key Finding – Mid Elevation Yakima – Biological – Key Uncertainties (P0P1b) 
– Page 4-60:  Spring Chinook population is currently limited by habitat 
availability.  Reclamation disagrees with this assertion.  In addition, the 
YSPB should further identify which life stage they are referring to in 
relation to this assertion. 
 

Spring Chinook populations have 
not expanded as anticipated in 
the design of the CESRF 
supplementation plan.  The plan 
recognizes that habitat availability 
is a possible reason for this lack 
of response and suggests further 
study. All Key Uncertainties in the 
plan, such as in this case, call for 
further study prior to 
implementation of actions. 

II-28 To save $$, can 
trial introduction be 
completed without 
committing to 
passage facilities? 

4-16 Key Finding – H Elevation Naches Habitat – Key Uncertainties (NE2):  
Habitat surveys, trial introduction to tributaries to determine spawning 
success.  Can trial introduction be completed without committing to passage 
facilities?  This could allow the testing of viability of reintroduction without the 
loss of millions of taxpayer dollars for possibly ineffective passage facilities. 

Yes, trap and haul operations or 
involuntary spawning of adults in 
selected reaches would allow this 
type of assessment prior to 
investing in passage facilities. 

JJ Jim Milton 
Coordinator 
TCWRA 

   

JJ-1 Include previous 
PowerPoint 
diagrams showing 
how documents 
such as  YWP, 
LFA, SBP etc. are 
integrated  

 The July 1, 2002 contract between BPA and the Council to implement 
Subbasin Planning was based upon the 2000 amendments to the NW Power 
Act.  These amendments included expanding the role of local governments, 
interest groups and stakeholder and other state and federal land and water 
resources managers over traditional planning efforts by fish and wildlife co-
managers.    
 
The DRAFT Plan reflects the fact that the Yakima Subbasin Fish and Wildlife 
Planning Board has benefited from the participation of members who were 
also active in development of the Watershed Management Plan Yakima River 
Basin, January 2003.  These members have provided a broad understanding 
of both efforts and how they are integrated and can complement each other.  
The same may not be true of others who might read this plan without the 
same background.  Others might not appreciate how much these plans 

Comment noted We are working 
on such a diagram for inclusion. 
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complement each other and help provide broad based citizen support for the 
Subbasin Plan.  
 
Others have raised concern, about the “balance” of this Subbasin Plan with 
respect to trade-offs in water use and the resultant social or economic 
impacts.  Furthermore how this Plan might impact the future of the basin given 
such planning terms as “pre-settlement conditions” and the desire for more 
“normative flows.”  Together the Watershed Plan and Subbasin Plan provide 
not just for fish and wildlife enhancement but also for future municipal and 
industrial water supply, and for reliability of irrigation water supply and for 
water quality  
 
Past presentations to the TCWRA Board, by Subbasin Plan participants, have 
included a power point presentation with diagrams of how the Watershed 
Plan, which addresses water supply, water quality and habitat, and the 
Subbasin Plan fit together.  Also included were other related planning efforts, 
such as Limiting Habitat Factors Analysis, and related funding provided by the 
Salmon Recovery Board.  It would be very helpful to include such a diagram 
in the Subbasin Plan and an explanation on how the various planning and 
implementation efforts complement each other and are integrated.  This might 
not only help public understanding of how these planning efforts work together 
but how, together, they provide a degree of “balance” in providing a better 
future for the citizens and fish and wildlife of the basin. 
 

KK Pat Monk 
Ellensburg, WA 
Fisheries Biologist  

   

KK-1 General  Thank you for the opportunity to comment on the report.  Overall the report is 
well organized and readable.  The approach of segregating the basin in to 
more or less homogeneous environments, and choosing key species to 
represent those environments, is well done and makes sense.  In some cases 
the report appeared to rely on dated sources, with little emphasis on gathering 
new information.  Following are comments on specific portions of the report 

 

KK-2 RSJBOC-TMDLs 1-17  The lower Yakima suspended sediment and pesticide TMDL has been 
implemented by the Roza-Sunnyside Board of Joint Control.  The project has 

Comment noted, the text is 
changed. 
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resulted in improved water temperatures (http://www.svid.org/wcwq.htm 
KK-3 Water temp  from 

reservoir releases 
not from 
hypolimnion 

1-19  The discussion on water temperature is based on a false premise.  Yakima 
Basin storage reservoirs do not release water from the hypolimnion 
(except Rimrock).   
 
It’s not clear the author uses the correct definition of hypolimnion: The layer of 
water in a thermally stratified lake that lies below the thermocline, is 
noncirculating, and remains perpetually cold. 
 
Yakima basin reservoirs were constructed on the top of old lakes.  Basically 
the dams were built right at the lake outlets, putting a layer of water on top of 
the old lake.  The dams release water from about 30-100 feet below the water 
surface, and the water surface is constantly drawn down while releases are 
being made.  The hypolimnion remains in the old lake, below the level of the 
release gates.  There is no ability to release cold water from the deepest 
levels of the reservoirs (excepting Rimrock).   
 
Your conceptualization of water temperatures, and factors affecting them, is 
highly speculative and it should not directly form the basis for any 
management actions. The speculative water temperature scenarios you 
describe inspire low confidence.  A review of water quality studies, and a new 
water temperature modeling effort, are appropriate activities given the lack of 
certainty regarding the current information. 
 

We believe that at least  two of 
the three reservoirs, Cle Elum 
and Kechellus, include areas 
downstream of the old lake 
outlets, and the lake outlets were 
modified and deepened to 
maximize the amount of 
drawdown available for these 
reservoirs.  Otherwise these 
reservoirs would have low pool 
levels which approximate the 
natural lake levels prior to dam 
construction, which they do not 
have.  The text has been altered 
to reflect a better description of 
the release patterns, but for at 
least part of the year, water 
temperature at depths of 30-100 
feet below the surface would be 
significantly colder that the 
natural lake outlet temperature.  
 
We agree that a new water 
temperature modeling effort is 
warranted, and should be 
performed prior to 
implementation of any further 
management actions to modify 
existing thermal regimes. 

KK-4  
Accurate est. of 
historic runs 

1-26 Historic runs to the Yakima Basin were estimated from 200,000 +.  The 
previous subbasin summary discussed a number of historic abundance 
estimates for each run, recognizing the speculative nature of the figures.  The 
subbasin summary prepared by Berg (2001) is recommended as a source for 
a more comprehensive treatment of this subject. 

The text has been clarified, 
species specific numbers can be 
found in Chapter 2. 
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KK-5 Vague judgment re 
“dev/natural 
balance since 
1850” 

1-34 It’s really unclear what is meant by a statement such as “Development since 
1850 has not produced a balance in the natural and cultural elements of the 
ecosystem...”  This is vague, purely a value judgment, not a  scientific 
concept.  What is meant by balance?  Is there some ideal human population 
density, or some appropriate amount of water appropriation (just enough, not 
too much), or some okay numbers of ponderosa pines per acre of riparian 
zone? 

Comment noted, the text has 
been altered. 

KK-6 It is very unlikely 
that the statement    
“the historical 
spawning distribut-
ion of summer 
steelhead included 
virtually all 
accessible portions 
of the Yakima 
Basin” …is true. 
 

 The issue of environmental gradients (1-36) is well described in the report, 
and while the overview of steelhead (2-157) is very good, the concept is 
dropped when discussing historic distribution of steelhead.  For example, in 
many places in the report (example on 2-157, 2-262), the following phrase 
appears:  “...the historical spawning distribution of summer steelhead included 
virtually all accessible portions of the Yakima Basin...”  This makes absolutely 
no sense.  Yakima Basin streams range from over 4,000 down to 400 feet in 
elevation above sea level.  With all of the geologic, hydrologic, and climatic 
changes that occur over such a wide range of habitat types, steelheads, 
which have specific habitat requirements, would not be found spawning or 
rearing throughout a watershed with such a variety of habitats. 
 
Your maps of historic steelhead distribution also reflect this problem, putting 
steelhead in to bull trout spawning and early rearing habitat, waters that are 
too cold for steelhead production. 
Table 2-F4.  These numbers are not steelhead redds, but adult escapement 

Comment noted.  The historic 
distribution of steelhead does 
present special problems in that it 
would not be unexpected for the 
resident forms of rainbow trout to 
occupy the upper range of the 
species.  The text in the map and 
body of the document has been 
changed. 
 
 
Comment noted. 

KK-7 Mid-December bull 
trout spawning ? ? 

2-
175 

 I don’t believe there’s evidence of Yakima bull trout stocks spawning as late 
as mid-December. 

Comment noted, the text has 
been changed. 

KK-8 Bull trout not limited 
by spawning 
habitat availablity 

2-
178 

Key Findings For Bull Trout.  Bull trout are not limited by spawning habitat 
availability. You have not demonstrated bull trout are spawning habitat 
limited, or provided any references to support the assertion, which appears in 
many places throughout the report.  The factor limiting bull trout production is 
typically juvenile rearing habitat.  There’s an enormous amount of literature on 
this topic.  Spawning habitat rarely limits salmonids with a long term (1-2 
years), stream-obligate rearing phase, such as bull trout, rainbow trout, spring 
chinook, or coho.  Rather, juvenile rearing habitat typically limits such 
populations.  This is a fundamental concept in salmonid ecology.   
 

We agree that, in general, bull 
trout populations are limited by 
juvenile rearing habitat, but that 
does not preclude the possibility 
that a specific population (as 
mentioned in the text) can be 
spawning habitat limited, 
especially where that habitat is 
also subjected to high levels of 
harassment.   
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# Commentor / 

Topic Page Comment Response (Draft) 

I have attached a report on bull trout critical habitat factors, you may feel free 
to use any portion of the discussion or graphs. 
 

KK-9 Add key finding on 
Sockeye: lack of 
passage to lakes 

2-
186 

 One key finding for sockeye you might want to include is the lack of fish 
passage to lake habitats. 
 

It is included in several key 
findings in other locations in the 
document. 

KK-
10 

Discussion on 
water temp is 
suspect 

2-
246 

Again, your discussion of water temperatures is suspect.  All the factors you 
suggest play a role, however the dominant factor affecting water temperatures 
is air temperature.  Somewhat higher temperatures than what are expected?  
This doesn’t make sense. 
 

Comment noted The text has 
been altered to better reflect the 
intent. 

KK-
11 

Update discussion 
on lower Naches 

2-
269 

 The discussion of the lower Naches is dated.  The USBR purchased the 
power plant, and subordinated power production to instream flows, alleviating 
the problem you identify with summer low flows.  The is no longer a “bypass 
reach 

This project is not currently fully 
implemented, but the text is out 
of date and has been revised. 
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