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KLICKITAT RIVER ANADROMOUS FISHERIES 
MASTER PLAN 

EXECUTIVE SUMMARY 

Introduction 

The Klickitat River Anadromous Fisheries Master Plan is submitted to the Northwest 
Power and Conservation Council by the Yakama Nation in fulfillment of Step 1 
requirements for major projects.  The Yakama Nation proposes to construct 
improvements to the existing Klickitat Hatchery near Glenwood, Washington, as well as 
to the Lyle Falls Fishway and broodstock collection facility, and the Castile Falls 
Fishway and escapement monitoring facility.  In addition, it is proposed to build a 
hatchery and acclimation facility at Wahkiacus (RM 17; Rkm 27). These facilities are 
needed to support programs for spring Chinook salmon, fall Chinook, steelhead, and 
coho salmon.  The location of the Wahkiacus facility will allow release of hatchery coho 
and fall Chinook salmon to the lower river which will limit adverse impacts to native fish 
species. In addition, an acclimation site has been identified for McCreedy Creek.  These 
facilities will be used for summer steelhead and spring Chinook and will be built only if 
spring Chinook and/or steelhead are unable to naturally re-colonize stream habitat above 
Castile Falls.  Habitat improvements occurring in conjunction with the proposed project 
are expected to benefit bull trout and Pacific lamprey as well as steelhead and spring 
Chinook. 

Anadromous fish populations have declined in the Klickitat Subbasin through a 
combination of habitat degradation, harvest in ocean and freshwater fisheries, and 
blockages to fish passage.  As the human population grows, pressure continues to grow 
on already depressed fish stocks.  The Yakama Nation wants to ensure an adequate and 
sustainable supply of anadromous fish to satisfy ceremonial, subsistence, commercial, 
and sport needs. The projects covered by this master plan are part of this effort. 

The Klickitat Hatchery began operations in 1952 (construction was not complete until 
1954).  At that time, the science and art of artificial production was relatively 
rudimentary.  Within the past 50 years, scientific inquiry has lead to new thinking about 
how and why to engage in artificial production.  New approaches view artificial 
production as supplementation of natural populations rather than as substitutes for them.  
This Master Plan incorporates the new approaches to artificial production.  

The existing facilities (Klickitat Hatchery, Lyle Falls Fishway, and Castile Falls Fishway) 
are in need of improvement to bring them up to current standards.  In the case of the 
Castile Falls Fishway, the facility has never been effective, though recent changes to the 
weirs have improved their operation. In addition, a new hatchery is proposed at 
Wahkiacus Creek and an acclimation facility may be needed at McCreedy Creek to 
support the proposed new programs.  

Spring Chinook, which are native to the Klickitat Subbasin, supported a significant Tribal 
fishery prior to 1920.  The run size has declined greatly since that time.  Since 1977, the 
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run size has ranged from 500 to 5,300 fish with most of the fish being of hatchery origin.  
Natural escapement has averaged about 300 fish since 1977. 

The Klickitat Subbasin supports runs of summer and winter steelhead, both of which are 
native to the system. Both runs are part of the Mid-Columbia Evolutionary Significant 
Unit (ESU) and are listed as “threatened” under the federal Endangered Species Act.  

Fall Chinook were not abundant historically in the Klickitat Subbasin due to natural low 
water conditions that generally prevail during the late summer and early fall.  These 
conditions made passage at Lyle Falls difficult.  The Klickitat Hatchery began releasing 
fall Chinook in 1952.   

Coho were not present historically in the Klickitat Subbasin.  Management agencies 
introduced coho to the Subbasin in the late 20th century to provide fish for Tribal and 
recreational fishers.  

Bull trout and Pacific lamprey are both culturally important to the Yakama Nation.  It 
appears that there are very few bull trout in the lower- to mid-Klickitat drainage. Bull 
trout appear to be more abundant in the upper drainage where habitat conditions are more 
favorable.  The lamprey population is most likely lower than historic levels due to habitat 
degradation.  Lamprey have also suffered from fish passage problems at hydroelectric 
dams. 

Project History 

The Yakama Nation has actively managed fish and wildlife on their Tribal lands for more 
than 50 years.  During this time, wild and artificially produced spring Chinook 
(Oncorynchus tshawytscha), fall Chinook (O . tshawytscha), coho (O. kisutch), and 
steelhead (O. mykiss) in the Klickitat Subbasin have been managed to ensure their long-
term existence and provide fishing opportunities in an effort to mitigate for the loss of 
fisheries due to construction of the Columbia River hydroelectric dams.  

Fishing opportunities for Tribal members are guaranteed by the Treaty of 1855 (12 Stat. 
951) between the Yakama Nation and the United States of America.  Indian fishing rights 
were confirmed by a federal court in U.S. v Oregon in 1969.   

The Klickitat Hatchery, Lyle Falls Fishway, and Castile Falls Fishway were built as part 
of an effort to mitigate for lost fishing opportunities.  The ownership and operation of the 
three facilities, which was previously operated by the Washington Department of Fish 
and Wildlife, was transferred to the Yakama Nation in December 2005.  They are 
operated under the Yakima/Klickitat Fisheries Program.   The YKFP uses artificial 
production to re-establish, supplement, and/or increase natural production of anadromous 
salmonids and harvest opportunities while maintaining long-term fitness of the target 
populations and minimizing or avoiding impacts on non-target species.   
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Goals and Objectives of the Proposed Klickitat Programs 

The proposed Klickitat programs have as their primary goal an increase in the number 
and distribution of steelhead, spring Chinook, fall Chinook, and coho within the Klickitat 
Subbasin. In addition, habitat improvements resulting from the proposed programs are 
expected to benefit listed bull trout, lamprey, and other non-listed species.  The Master 
Plan has established biological goals and objectives that will contribute to the 
accomplishment of the overall goal of increasing fish numbers and distribution within the 
Subbasin.  The biological goals, which are consistent with the NPCC Fish and Wildlife 
Program (NPCC 2000), are designed to achieve both the biological performance of the 
target species and improve environmental conditions to allow sustainable populations.  

Steelhead 

Conservation:  reduce the 5% extinction probability from a moderate risk rating to a very 
low risk rating using the Interior Columbia Technical Recovery Team (ICTRT) criteria 
(NOAA-Fisheries 2007) (Section 6.1.3) 

Harvest:  maintain or exceed the current harvest opportunities for the Terminal Treaty 
and Sport fisheries, without substantially impacting the viability of the wild component 
of the composite run (Section 6.1.3) 

Habitat:  improve steelhead habitat quality and quantity throughout the Klickitat River 
Subbasin (Section 6.1.5) 

Spring Chinook 

Conservation:  1) increase population viability by ensuring that the adaptation of the 
population is driven by the natural environment, and 2) ensure that population size 
remains large enough to allow the population to maintain itself (Sections 6.2.1 and 6.2.3)  

Harvest:  1) meet or exceed Treaty harvest obligations consistently and on a long-term 
sustainable basis, 2) maintain or increase recreational fisheries on a long-term sustainable 
basis (Section 6.2.3) 

Habitat:  increase the quantity and quality of Klickitat River mainstem and tributary 
habitat that currently or historically supported spring Chinook (Section 6.2.5) 

Coho 

Conservation:  no conservation goal has been set; the sole conservation objective is to 
establish a locally adapted, segregated hatchery population to meet harvest goals (Section 
6.3.3) 

Harvest:  provide the fish necessary to support Tribal fisheries mandated by federal court 
orders and the Treaty of 1855 (Section 6.3.3) 



DRAFT Confederated Tribes and Bands of the Yakama Nation 

Draft Klickitat River Anadromous Fisheries – Master Plan Page v 
March 2008 

Habitat:   prevent further degradation of those sections of the river (RKm 0 to RKm 27) 
used by coho smolts released from the hatchery (Section 6.3.5)  

Fall Chinook 

Conservation:  no conservation goal has been set; the only conservation objective is to 
establish a locally adapted, segregated hatchery population designed to provide fish for 
harvest (Section 6.4.3) 

Harvest:  provide the fish necessary to support Tribal fisheries mandated by federal court 
orders and the Treaty of 1855 (Section 6.4.3)  

Habitat:   no habitat objective has been set; improved habitat conditions for steelhead will 
benefit fall Chinook as well (Section 6.4.5) 

Pacific Lamprey 

Conservation:  increase species abundance over time (Section 6.5.3) 

Harvest:  increase the population size to a level that can support some harvest for Tribal 
fishers (Section 6.5.3) 

Habitat:  no habitat objectives have been set for Pacific lamprey (Section 6.5.5); it is 
assumed that actions designed to restore steelhead and spring Chinook will also benefit 
this species 

Bull Trout 

Conservation:  1) maintain current distribution of bull trout and restore distribution in 
previously occupied areas within the Lower Columbia Recovery Unit, 2) maintain stable 
or increasing trends in abundance of bull trout, 3) restore and maintain suitable habitat 
conditions for all bull trout life history stages and strategies, and 4) conserve genetic 
diversity and provide opportunity for genetic exchange (Section 6.6.3) 

Harvest:  increase population size to a level that can support a catch-and-release sport 
fishery as well as incidental harvest in Tribal fisheries (Section 6.6.3) 

Habitat:  no specific habitat objectives have been set; it is thought that actions 
implemented for steelhead will also benefit bull trout (Section 6.6.5, Tables 6-17 and 6-
18).  

In addition to the goals listed above, the proposed project’s primary habitat goal is to 
move habitat 40% closer to historical conditions.   

NPCC Three-Step Review, Context and Rationale of the Proposed Project 

The Major Project Review was established by the NPCC as a means to systematically 
review large capital projects recommended to the Bonneville Power Administration for 
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funding through the Columbia River Basin Fish and Wildlife Program. The review is also 
known as the “Three Step Review”.  Its goal is to consider funding only for projects that 
have successfully completed the planning process.  The review links environmental 
reviews and funding to specific phases of project development and planning, i.e. concept, 
progress review, and detailed or final.  Each phase must fulfill certain requirements 
before the project is allowed to progress to the next phase. 

The Step requirements are based on the Eight Scientific Principles contained in the Fish 
and Wildlife Program.  An applicant must demonstrate that all aspects of the project 
including location, magnitude, goals and objectives, environmental effects, operations 
and maintenance and costs over a period of 10 years.  Chapter 3.0 of the Master Plan 
explains in detail how the proposed programs have been designed to be consistent with 
the principles and the Step 1 requirements.  

Chapters 4.0 and 5.0 present the local and regional context of the proposed project and 
the project rationale.  The proposed project is located in the Klickitat Subbasin in 
southcentral Washington State within the NPCC’s Columbia River Gorge Province.  The 
area is lightly populated and is typical of the arid and semi-arid country on the east slope 
of the Cascade Mountains. The proposed project is cognizant of and consistent with a 
number of other recent and on-going planning efforts in the area including the Klickitat 
Subbasin Plan, NOAA-Fisheries Recovery Plan, Washington State Watershed Planning 
Process, and the Washington State Salmon Recovery Planning Process.  Increasing the 
number of sustainable anadromous fish populations within the Klickitat Subbasin can be 
supported from multiple standpoints.  

The Proposed Programs 

The Master Plan recognizes that to be successful, actions must be integrated across what 
the region refers to as the “4 Hs” (Hatcheries, Habitat, Harvest, and Hydro). The Master 
Plan focuses primarily on Habitat, Hatcheries, and Harvest because there are no 
hydroelectric facilities on the Klickitat River.  However, the effect mainstem Columbia 
River dams (Hydro) have on the survival of fish populations originating in the Klickitat 
River was taken into consideration when setting hatchery release numbers, adult 
escapement, and harvest goals. 

The YN reviewed multiple strategies and approaches for achieving fisheries objectives in 
the Klickitat River.  As discussed in Chapter 6.0, some strategies would not achieve the 
goals defined for the program.  These strategies were rejected.  The YN believe that the 
alternatives selected constitute a comprehensive plan that not only protects and restores 
native fish populations, but also meets Tribal treaty rights as defined through such legal 
processes as U.S. v Oregon.  

A detailed discussion of the actions and objectives aimed at accomplishing the goals of 
the Master Plan for steelhead, spring Chinook, coho, and fall Chinook is presented in 
Chapter 6.0.  The following are the major actions proposed for Habitat, Hatcheries, and 
Harvest.  
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Habitat:  Protecting existing high quality stream habitat and restoring degraded habitat is 
essential if ESA-listed populations of steelhead and bull trout are to be recovered in the 
Subbasin. The Master Plan identifies the major habitat factors limiting fish production 
and relies on the strategies and actions proposed in the Klickitat River Basin Salmon 
Recovery Plan to improve habitat quality and quantity. The habitat strategies are targeted 
primarily at Major Spawning Areas for ESA-listed steelhead, but are expected to provide 
benefits to other resident and anadromous fish species inhabiting these same portions of 
the Subbasin. Additionally, fish passage at both Lyle Falls and Castile Falls will be 
improved to create better migration conditions for all native fish species. The habitat 
strategy is expected to result in an 85 % and 26% relative increase in ESA-listed 
steelhead abundance and productivity, respectively.  Habitat actions will also provide 
substantial benefits to native spring Chinook as well as ESA-listed bull trout and pacific 
lamprey. 

Hatcheries:  The YN recognizes that current hatchery practices need to be changed to 
reflect recent scientific advances and to avoid negative effects hatchery fish may have on 
naturally spawning salmon populations including listed species. Because hatchery fish 
may interbreed with, compete with, and prey on, native fish populations, the following 
actions are proposed to reduce these impacts: 

1. Coho hatchery releases in the Subbasin will be reduced from approximately 3.7 
million to 1.0 million juveniles. 

2. A new hatchery and acclimation facility (Wahkiacus) will be constructed at 
RKm 27 so that hatchery coho and fall Chinook may be released lower in the 
Subbasin, thereby reducing impacts to native fish species. 

3. Hatchery steelhead will not be released above Castile Falls for 9 years so that it 
may be determined if wild fish can re-colonize this habitat on their own.  

4. Hatchery adult spring Chinook will be collected at Lyle Falls or the Klickitat 
River Hatchery, then transported and released into suitable habitat above Castile 
Falls in an effort to re-establish spring Chinook production in the upper 
Klickitat River.  

5. If wild steelhead do not naturally re-colonize stream habitat above Castile Falls, 
a hatchery program that uses both anadromous and resident rainbow trout (and 
associated crosses) as broodstock will be implemented. A new juvenile 
acclimation facility would be constructed at McCreedy Creek for hatchery 
juvenile steelhead released upstream of Castile Falls. 

6. Volitional release strategies will be implemented for all cultured species. 

7. The coho and fall Chinook programs will begin shifting to the use of local 
origin broodstock. 
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8. Integrated hatchery programs for steelhead and spring Chinook are designed to 
meet specified PNI objectives to assure that the natural environment drives the 
adaptation of the integrated population.  

9. Out-of-Subbasin transfers of hatchery coho and fall Chinook fish into the 
Klickitat River Subbasin will be phased out over time to the extent possible with 
a goal of completing all hatchery culture phases within the Subbasin. 

10. HSRG guidelines for the composition of hatchery- and natural-origin steelhead 
and spring Chinook spawners used as broodstock and spawning in the wild will 
be followed. 

11. Hatchery programs will be operated in compliance with Tribal and federal 
environmental regulations, including requirements to maintain water quality, 
water quantity, and fish passage. These actions will assure that hatchery 
operations will not reduce the productivity and capacity of a watershed to 
support natural stocks.  

Harvest:  A major goal of the Master Plan is to provide harvest to Tribal members as 
required by treaty obligations and for sport fishing, while at the same time protecting 
naturally spawning populations and contributing to the recovery of ESA-listed steelhead 
and bull trout. Because hatchery fish provide most of the harvestable fish in the Subbasin, 
the Master Plan is structured to balance potential hatchery impacts to listed species with 
the harvest benefits they provide. This balance will be achieved by experimenting with 
reduced hatchery production while at the same time implementing measures that increase 
hatchery fish survival. The goal is to provide greater harvest benefits from fewer hatchery 
smolts. If successful, the average number of fish harvested in all fisheries is expected to 
be: 

Coho 14,000 

Fall Chinook 18,000 

Spring Chinook 4,000 

Steelhead 2,000 

Additional harvest actions that will be implemented to better meet harvest goals or 
protect listed fish species include: 

1. Marking hatchery fish released in the Subbasin so they can be distinguished 
from natural origin fish in the hatchery broodstock, on the spawning grounds, 
and in fisheries. 

2. Adopting harvest practices that improve spawning escapement of natural-origin 
steelhead and spring Chinook while fully harvesting hatchery-origin fish. 
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Klickitat River sport fishery regulations require that all steelhead caught with an intact 
adipose fin must be released.  This is not the case for Tribal fisheries. Historically, YN 
fishermen have retained all fish captured at traditional fishing areas. However, with the 
ESA listing of Klickitat River Subbasin steelhead, many YN fishermen are voluntarily 
releasing captured wild steelhead unharmed to the stream. The Master Plan proposes to 
use an education outreach program to encourage more fishermen to adopt this practice 
while still respecting Tribal culture and tradition. The goal under the Master Plan is to 
increase average annual wild steelhead escapement to 2,500 adults.  

The programmatic goals for steelhead, spring Chinook, coho, and fall Chinook consist of 
distinct and separate goals for conservation and harvest.  The conservation goals for 
steelhead and spring Chinook are distilled into separate, measurable goals for the VSP 
parameters that define a viable salmonid population.  Harvest goals are expressed as a 
mean number of fish caught annually in the terminal fisheries for commercial, Tribal, and 
sport fishers.  

Steelhead 

The primary steelhead conservation objective is to reduce the 5% extinction probability 
from a moderate risk rating to a very low risk rating using the ICTRT criteria outlined in 
the draft Klickitat Subbasin Recovery Plan for the Middle Columbia River Steelhead 
ESU (NOAA-Fisheries 2007). When this is achieved, the population would be considered 
a highly viable population able to withstand natural environmental perturbations with a 
high level of resiliency.   

The steelhead (winter and summer) abundance objective is to achieve a minimum and 
average escapement of 500 and 1,500 adults respectively in the short term (about 10 
years). The long-term objective (more than 10 years) is to increase average adult 
abundance to 2,500 adults.  These abundance objectives were based primarily on the 
expected improvement in fish performance from the implementation of habitat strategies 
and actions described in Appendix A to the Master Plan. The habitat actions are also 
hypothesized to increase productivity from 4.2 to 5.3; which therefore becomes the 
steelhead productivity objective for this plan. 

The spatial structure objective is to have adult steelhead spawning throughout their 
historical range. 

As long as hatchery steelhead are released and spawn in the Klickitat River, the Master 
Plan has an objective of maintaining a PNI of at least 0.67, as recommended by the 
HSRG for integrated hatchery programs (HSRG 2004)1. The long term objective is to 
achieve a PNI of 0.9. 

                                                 
1 The influence the hatchery and natural environments have on the adaptation of the composite population 
is determined by the proportion of natural-origin broodstock in the hatchery (pNOB) and the proportion of 
hatchery-origin fish in the natural spawning escapement (pHOS). The larger the ratio 
pNOB/(pHOS+pNOB), the greater the strength of selection from the natural environment relative to that of 
the hatchery environment. The value produced from this calculation is referred to by the HSRG as the 
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The primary harvest objective for Klickitat River hatchery steelhead is to maintain or 
exceed the current harvest opportunities for the Terminal Treaty and Sport fisheries, 
without substantially impacting the viability of the wild component of the composite run.  
Popular fisheries have been established for both fisheries due to the unique fishing 
opportunities offered by the Klickitat River’s landscape.  Harvest of hatchery steelhead in 
the Treaty and Sport fisheries has averaged about 968 and 1,368 fish respectively since 
1986.  

The Master Plan proposes a not-to-exceed 15% harvest standard on wild summer and 
winter steelhead captured in all fisheries combined.  This guideline will be re-evaluated 
periodically to ensure consistency with U.S. v Oregon principles and objectives. 

YN’s proposed integrated hatchery program will eliminate direct stream releases of out-
of-Subbasin Skamania hatchery-origin juveniles in favor of developing a local program 
using endemic broodstock. The newly developed integrated hatchery program is designed 
to benefit conservation and recovery of Klickitat River steelhead while sustaining harvest 
opportunities for treaty and non-treaty fisheries. The integrated program has two 
objectives: 

1. Provide conservation benefits by producing the fish needed to restore steelhead 
production into newly opened stream habitat above Castile Falls.  (Using 
hatchery fish to achieve this objective will be delayed until it is proven that 
steelhead are unable to re-colonize the habitat without human intervention.) 

2. Provide the broodstock needed for producing 130,000 steelhead juveniles; 
adults returning to the Subbasin from this program will be used to meet harvest 
objectives. 

The option also calls for implementing habitat actions to improve steelhead habitat 
quality and quantity throughout the Klickitat River Subbasin. Habitat actions are 
expected to increase steelhead abundance and productivity by 85% and 26%, 
respectively.2  

Long-term implementation and adaptive management of the program will be guided by 
ongoing M&E activities targeting viable salmon population (VSP) parameters affected by 
the hatchery and habitat programs.  This work will be conducted as part of the Klickitat 
Subbasin Recovery Plan for the Middle Columbia River Steelhead ESU (NOAA-
Fisheries). 

A 6- to 7-year feasibility study will be conducted as part of the Master Plan to investigate 
broodstock collection and juvenile rearing strategies, expected smolt to adult survival 
rates, and risks associated with current steelhead hatchery practices. Additionally, the 

                                                                                                                                                 
proportion of natural influence (PNI) (HSRG et al. 2004). The HSRG recommends a PNI value of 0.67 for 
programs that have a goal of increasing stock viability. 
2 The level improvement is based on the combined results of passage improvement and the 40% habitat 
restoration scenario. 
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conservation component of the hatchery program will not be implemented for 9 years to 
determine if wild steelhead are able to re-colonize stream habitat above Castile Falls. 

Steelhead Habitat Plan 

The plan for steelhead habitat involves implementation of a suite of actions that address 
the limiting factors identified for each MaSA and MiSA. The limiting factors strategies 
and proposed actions for each area were developed as part of steelhead recovery planning 
by NOAA (NOAA-Fisheries 2007).  

The six strategies that will be used to address limiting factors in key areas of the Subbasin 
are shown in Table 1.  Each strategy will be accomplished through a suite of actions.  

Table 1: Relationship between steelhead habitat strategies and key 
geographic areas in the Klickitat River Subbasin 

Strategy Areas For Implementation 
Strategy 1: Protect Stream Corridor Structure 

and Function 
Mainstem Klickitat and throughout MaSA watersheds 

Strategy 2: Restore Passage and Connectivity 
between Habitat Areas 

Piscoe Creek, McCreedy Creek, White Creek and 
tributaries, Little Klickitat tributaries, upper Klickitat 
mainstem, West Fork Klickitat, Trout Creek 

Strategy 3: Restore Floodplain Function and 
Channel Migration Processes 

All areas 

Strategy 4: Restore Riparian Condition Trout Creek, Upper Little Klickitat, Lower Little Klickitat, 
Klickitat Canyon, Swale Creek, Lower Klickitat, Middle 
Klickitat, White Creek, Upper Klickitat 

Strategy 5: Restore Normative Flow Regimes Lower Klickitat, Middle Klickitat, Lower Little Klickitat, 
Upper Little Klickitat, White Creek, Trout Creek, Swale 
Creek 

Strategy 6: Restore Degraded Water Quality, 
including Water Temperatures 

All areas 

 

Steelhead Hatchery Plan 

The integrated hatchery strategy encompasses the use of endemic broodstock for a newly 
developed program. The program has both harvest and conservation components.   

Harvest Component 
The harvest component will consist of roughly 130,000 juveniles released volitionally 
from the Klickitat hatchery.  The program will be operated as an Integrated Harvest 
program using wild steelhead returning to the Klickitat Subbasin as the broodstock 
source. The goal of the program is to provide harvest benefits while, at the same time, 
minimizing adverse impacts to the natural spawning population.  
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The program will require from 70 to 80 wild adults to produce the target release of 
130,000 age-1 steelhead3. Adult returns from the juvenile releases will only be used as 
broodstock if wild run size back to the Subbasin is less than 320 fish. This action ensures 
no more than 25% of the total wild run is taken for use as broodstock.  

Conservation Component 
Analysis of steelhead production potential by the ICTRT and YN indicate that habitat 
above Castile Falls may support 750 steelhead.  The Master Plan calls for delaying action 
for 9 years to see if wild steelhead are able to re-colonize this habitat without human 
assistance. If at the end of the 9-year period, steelhead escapement above Castile Falls 
has not increased to a minimum of 150 adults, hatchery supplementation will be used as a 
tool to accelerate the re-colonization process4.  

Broodstock for the conservation program will be collected at Castile Falls Fishway. The 
number of adults collected will be dependent on run size and will never exceed 25% of 
total returns.  The size and duration of the program will be dependent on the number of 
anadromous and resident adults available for broodstock, the ability of the resident life 
history to contribute to anadromous production, and the re-colonization rate after the 
program has been implemented. The program will be kept small in order to minimize 
broodstock mining rates and avoid homogenizing or reducing the genetic diversity of the 
upper Subbasin O. mykiss population.  Critical M&E activities will be put into place prior 
to and during the program’s implementation stages in order to adequately assess the 
natural re-colonization and/or contribution of the conservation hatchery program to re-
colonization of the upper Klickitat watershed. 

Steelhead Harvest Plan 

Steelhead harvest will be managed to maximize the exploitation of all adipose fin-clipped 
hatchery fish while minimizing impacts to wild summer and winter steelhead.  Wild 
steelhead will not be targeted for harvest. A harvest rate standard of not-to-exceed 15% 
of the total number of natural/wild steelhead adults entering the Columbia River will be 
used to manage the fishery.  Current regulations for treaty and sport fisheries will provide 
the basis for future regulations. Tribal fishers will be asked to voluntarily release all wild 
fish captured in the fisheries to protect steelhead adults bound for stream reaches above 
Castile Falls.  Fishers who release fish will be given two hatchery fish for every wild fish 
released.   Fishing for steelhead above Castile Falls will not be allowed until the annual 
escapement goal of 500 fish is exceeded for at least 3 consecutive years.  

Spring Chinook 

The Klickitat spring Chinook population is currently not listed under the ESA. On 
average, the Klickitat spring Chinook run to the Subbasin is approximately 75% hatchery 

                                                 
3 Variability in fecundity over time may alter the number of fish collected for broodstock each year. 
4 The decision to proceed with a supplementation program may also be based on the health of the lower 
Klickitat River populations and the status of the ESU. The decision to proceed with the program will be 
made through consultations with NMFS and the WDFW. 
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and 25% natural fish.  Both conservation and harvest goals are proposed for Klickitat 
spring Chinook.   

The main conservation objectives are to: 1) increase population viability by ensuring that 
the adaptation of the population is driven by the natural environment, and 2) ensure that 
the population size remains large enough to allow the population to maintain itself.  For 
natural/hatchery composite programs, the influence of the hatchery and natural 
environments on the adaptation of the composite population is dependent on the 
proportion of natural-origin broodstock in the hatchery (pNOB) and the proportion of 
hatchery-origin fish in the natural spawning escapement (pHOS). The conservation 
objectives for spring Chinook are found on Table 2.  

Table 2: Conservation Goals for Klickitat River Spring Chinook 
Parameter Objective 
Productivity  Recruits/Spawner > 7.0a 

Abundance Average Adult Escapement > 700 per year 
Minimum Escapement > 400 

Spatial Structure Spawning Throughout Historical Range 
PNI 0.67 
a see Appendix C.  
Note:  the R/S value is based on habitat monitoring results for future habitat conditions.  Measured R/S values for spring  
Chinook are currently estimated at 3.15.  
 

The primary harvest objective for spring Chinook is to meet or exceed Treaty harvest 
obligations consistently and on a long-term basis.  The secondary objective is to maintain 
or increase recreational fisheries on a long-term sustainable basis.  It is mandatory that all 
harvest objectives must be attainable while still meeting the conservation objectives.  The 
harvest objectives for spring Chinook are shown on Table 3.  

Table 3: Harvest objectives for Klickitat River Spring Chinook 
Fishery Objective 
Mainstem Columbia River- Tribal 600 
Mainstem Columbia River- Non-Tribal 400 
Klickitat River Terminal- Tribal 1,500 
Klickitat River Terminal- Sport 1,500 
Total Harvest 4,000 
 

The alternative strategies considered for spring Chinook were: 1) maintain the existing 
hatchery program and 2) eliminate the hatchery program and improve habitat.  These 
strategies did not meet the harvest goals and presented many hatchery-related problems.  
They were rejected in favor of the preferred option: develop an integrated hatchery 
program and improve habitat.  
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Spring Chinook Habitat Plan 

The habitat objective is to increase the quantity and quality of habitat in the Klickitat 
River mainstem and tributaries that historically supported spring Chinook. The habitat 
actions proposed (Table 4) are expected to result in 132% improvement in spring 
Chinook abundance and 24% increase in productivity.  

Table 4: Relationship between spring Chinook habitat strategies and 
key geographic areas in the Klickitat River Subbasin 

Strategy Areas For Implementation 
Strategy 1: Protect Stream Corridor Structure and 
Function 

Mainstem Klickitat 

Strategy 2: Restore Passage and Connectivity 
between Habitat Areas 

Lyle Falls and Castile Falls 

Strategy 3: Restore Floodplain Function and 
Channel Migration Processes 

Entire Klickitat Mainstem and Swale Creek 

Strategy 4: Restore Riparian Condition Swale Creek, Lower Klickitat, Lower Little Klickitat, 
Middle Klickitat, Upper Klickitat 

Strategy 5: Restore Normative Flow Regimes Lower Klickitat, Middle Klickitat, Lower Little Klickitat, 
Swale Creek 

Strategy 6: Restore Degraded Water Quality, 
including Water Temperatures 

Entire Klickitat Mainstem 

 

Spring Chinook Hatchery Plan 

The hatchery plan involves conversion of the existing segregated harvest program to an 
integrated harvest program.  The program is designed to increase the viability of the 
natural population while simultaneously producing the adults needed to meet the 4,000 
fish harvest objective for all fisheries combined. To achieve these objectives, it is 
estimated that the hatchery program should release 800,000 yearling spring Chinook 
annually.  

Another program objective is to provide spring Chinook for reintroduction into the White 
Salmon River after Condit Dam is removed and fish passage is restored.  These fish will 
be obtained from surplus broodstock after the Klickitat Subbasin program is established 
and successful.  

The hatchery program will be converted from segregated to integrated by replacing the 
existing broodstock with NOR (natural-origin) fish returning to the Klickitat River 
Subbasin.  The 800,000 fish will be incubated, reared, and released volitionally at the 
Klickitat River Hatchery.  Released fish will be marked with either an elastomer tag or 
adipose fin-clipped depending on from which broodstock they were obtained.  
Broodstock may be collected at Lyle Falls, the Klickitat River Hatchery, and Castile 
Falls.  
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Spring Chinook Harvest Plan 

Harvest management provisions will be designed to maximize harvest of adipose-clipped 
hatchery-origin fish while reducing harvest on the natural component of the population. 
To achieve the objectives, bag limit and season adjustments will be enacted and the 
collection location for the majority of broodstock will be shifted to the Lyle Falls 
Fishway. Surplus fish escaping the fisheries to the Klickitat River Hatchery will be 
distributed to Tribal members for subsistence and ceremonial purposes; they will not be 
returned to the river.  

Coho 

Coho are not native to the Klickitat River Subbasin, but were introduced in 1952 to 
achieve harvest obligations. Current coho returns are from smolts produced by lower 
Columbia River hatcheries and released in the Klickitat River Subbasin. Since 1987, the 
YN estimates that the number of coho returning to the Subbasin has averaged 5,500 fish 
annually.  The combined annual harvest of Klickitat River coho in all fisheries is 
estimated to average 15,700 fish between 1987 and 2005. The harvest rate has been 95% 
due primarily to terminal fisheries within the Subbasin that account for 84% of the 
harvest.  

There is no natural production goal for Klickitat River coho because this species is not 
native to the Subbasin.  There are no plans to establish a viable naturally spawning 
population.  The goal is, however, to establish a locally adapted, segregated hatchery 
population while minimizing potential negative impacts to native fish species.  

Coho Harvest Plan 

The primary objective of the coho program is to provide fish necessary to support Tribal 
fisheries mandated by federal court orders and treaties. The objective is to produce a total 
of 14,000 coho for harvest in all fisheries, with the majority of the harvest to occur in 
Tribal fisheries in Zone 6 and the Klickitat River.  

Three options were considered for accomplishing the objectives:  1) maintain the existing 
program, 2) eliminate hatchery production, and 3) reduce hatchery smolt production and 
convert to local broodstock.  Options 1 and 2 did not accomplish the objectives and were 
rejected.  Option 3 appeared to offer the best way to avoid the potential problems 
associated with a non-native species while achieving the program objectives.  

Habitat Actions for Coho 

The YN recognizes that the quality and quantity of waters into which fish are released are 
important to the survival of hatchery fish. Therefore, the habitat goal for coho is to 
prevent further degradation of the river sections used by coho smolts released from the 
hatchery.  
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Hatchery Strategy for Coho 

The hatchery strategy calls for the implementation of a segregated harvest program that 
uses coho returning to the Klickitat River as broodstock. The actions proposed to achieve 
the conservation and harvest goals for coho are:  

• Reduce hatchery production from 3.7 to 1.0 million juveniles 

• Eliminate all out-of-Subbasin coho transfers over time 

• Convert to the use of locally adapted broodstock 

• Eliminate the direct planting of Washougal River origin coho to the mainstem 
Klickitat River  

• Develop the Wahkiacus Hatchery and Acclimation Facility to allow for the 
implementation of acclimation and volitional release strategies 

The plan will be implemented in 3 phases.  Reduction of hatchery production will 
constitute Phase 1 while conversion to locally adapted broodstock will occur in Phase 2. 
Phase 3 will comprise all broodstock collection, incubation, and rearing within the 
Klickitat River Subbasin. Reduction of out-of-Subbasin fish transfer should occur over 
time and should decrease negative impacts of the coho program on other fish species.  

The harvest strategy will be tailored to each phase:   

Phase 1:  No change in harvest regulations or seasons is proposed.  Selective fisheries for 
coho will not be implemented as the program does not call for establishment of a self-
sustaining run of coho in the Subbasin. 

Phase 2: Fisheries will be operated in a manner that ensures that the 750 hatchery adult 
escapement target is met each year.  To reduce effects on fisheries, the escapement target 
may also be achieved through the manipulation of river flow passing through the updated 
Lyle Falls Fishway. By controlling the amount of flow passing through this fishway, 
managers may be able to attract and capture more adults for use as broodstock.  

Phase 3:  Fishing regulations will be developed that best fit the implementation strategy. 

Fall Chinook 

Fall Chinook are not indigenous to the Klickitat River Subbasin above Lyle Falls, most 
likely due to low water conditions that occur historically in the Subbasin in late summer 
and fall. Currently, fall Chinook returning to the Klickitat River are hatchery-origin URB 
stock imported from Priest Rapids Hatchery reared and released from the Klickitat River 
Hatchery.  

The average annual harvest of fall Chinook from Klickitat River releases in combined 
ocean, Columbia River, and Klickitat River fisheries is estimated to exceed 19,000 fish.  
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Sport and Tribal fall Chinook fisheries in the Klickitat River take, on average, about 
3,500 fish each year.  Estimates of fall Chinook escaping the fisheries and spawning 
naturally in the Klickitat River have ranged from 2,500 to 25,000 from 1989 to 2005.  

No conservation goal has been established for Klickitat fall Chinook because this race of 
Chinook is not native to the Subbasin.  There are no plans to establish a viable, naturally 
reproducing population of fall Chinook in the Subbasin in the foreseeable future. The 
goal is to establish a locally adapted, segregated hatchery population designed to provide 
fish for harvest.  The harvest will support Tribal fisheries mandated by federal court 
orders and treaties. The objective is production of 18,000 fall Chinook for harvest in all 
fisheries, with the majority occurring in Tribal fisheries in Zone 6 and the Klickitat River.  

The YN considered five options for managing Klickitat River fall Chinook.  

1. Maintain existing program 

2. Transition to fully integrated hatchery program 

3. Eliminate hatchery production 

4. Restore the natural fall Chinook spawning habitat eliminated by the 
construction of The Dalles and John Day dams 

5. Convert existing program to local broodstock  

Option 5, which relies on local broodstock, best meets the goals identified by YN for fall 
Chinook. This option may pose risks to native spring Chinook; therefore, the primary 
objective is to select habitat, hatchery, and harvest measures that reduce these risks while 
still allowing the YN to meet the fall Chinook harvest objective.  

Habitat Strategy for Fall Chinook 

The YN will not implement habitat actions designed to establish a self-sustaining 
population of fall Chinook.  The habitat strategies designed to improve steelhead and 
spring Chinook production in the mainstem Klickitat will most likely improve migration 
conditions for juvenile hatchery fall Chinook releases. Better migration conditions should 
increase survival of hatchery fish and result in higher returns of adult fall Chinook.  

Hatchery Strategy for Fall Chinook 

The hatchery strategy involves implementation of a segregated harvest program that uses 
fall Chinook returning to the Klickitat River as its broodstock.  This will be accomplished 
through: 1) elimination of eyed-egg transfers from Priest Rapids Hatchery, 
2) development of locally adapted broodstock, 3) construction of the Wahkiacus 
Hatchery, 4) marking all juvenile fall Chinook, and 5) releasing 4 million fall Chinook 
subyearlings at 50 to 80 fish per pound annually.  
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Harvest Strategy for Fall Chinook 

Fisheries will be managed so that hatchery broodstock needs are consistently met and that 
no more than 500 fall Chinook adults spawn naturally in stream reaches upstream of Lyle 
Falls in order to reduce interactions with native spring Chinook. Harvest seasons are 
expected to be similar to those currently existing.  

Pacific Lamprey 

The historic and present distribution and abundance of Pacific Lamprey in the Klickitat 
Subbasin is, for the most part, unknown, though the species is known to occur here. No 
management plans in the past have specifically targeted Pacific Lamprey.    

The primary biological goal for Pacific lamprey is to rebuild populations to a level that 
sustains the population over time, but still allows for harvest by Tribal fishers. Currently, 
data are insufficient on Pacific lamprey abundance and distribution to allow 
establishment of numeric or spatial structure objectives. Until this information is 
available, the conservation objective remains broad: increase species abundance over 
time.  The long-term the harvest objective for Pacific lamprey is to increase the 
population size to a level that can support some harvest for Tribal fishers.  

A strategy focused on habitat restoration for Pacific lamprey was the only alternative 
considered for implementation. Hatchery rearing techniques for Pacific lamprey remain 
unproven and could pose risks to the existing population.  The habitat actions described 
for steelhead are expected to provide benefits to Pacific lamprey. Specific habitat actions 
targeted to Pacific lamprey will be developed over time as more information is gathered 
on species distribution and abundance. The information will be gathered in cooperation 
with WDFW and the USFWS. 

Bull Trout 

Klickitat River bull trout are listed as threatened by USFWS under the ESA and are 
included in the Lower Columbia Recovery Unit. Data collected in the Subbasin indicate 
that bull trout are found in the mainstem Klickitat River and the West Fork Klickitat 
River and its tributaries.  Portions of the West Fork watershed drain the Primitive Area of 
the Yakama Reservation and have some of the best stream habitat remaining in the 
Subbasin.  Klickitat River bull trout mainly exhibit a resident life history form. Bull trout 
abundance in the Subbasin is not currently known, but is assumed by the USFWS to be 
below 1,000 adults.  Studies are on-going to better estimate the abundance and 
distribution of this species in the Subbasin. 

There is no regulated sport or Tribal fishery that targets bull trout in the Klickitat River 
Subbasin.  WDFW regulations state that sport fishers must return all bull trout unharmed 
to the stream. 

The primary bull trout goal is “to ensure the long-term persistence of self-sustaining, 
complex, interacting groups of bull trout distributed throughout the species’ native range, 
so that the species can be de-listed” (USFWS 2002). 
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Conservation Objectives for Bull Trout 

The following objectives identified by the USFWS for bull trout have been included in 
this Master Plan.  

• Maintain current distribution of bull trout and restore distribution in previously 
occupied areas within the Lower Columbia Recovery Unit 

• Maintain stable or increasing trends 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 

Until bull trout recovery objectives are finalized by the USFWS, the Master Plan has set 
an abundance target of 1,000 adults, distributed in the West Fork, its tributaries, and 
mainstem Klickitat River. 

The long-term harvest objective is to increase population size to a level that can support a 
catch-and-release sport fishery as well as incidental harvest in Tribal fisheries. 

The habitat plan for bull trout assumes that factors limiting steelhead production in the 
Subbasin are likely reducing bull trout abundance as well.  Therefore, a number of habitat 
actions aimed at protecting and restoring the mainstem Klickitat and West Fork Klickitat 
are proposed. No analysis has been performed on expected improvement in bull trout 
abundance and survival from the implementation of these habitat strategies. The results 
of on-going and future research will be used to adjust the strategies and to estimate 
resulting bull trout response. 

Monitoring and Evaluation 

The proposed monitoring and evaluation program deals only with the hatchery and 
harvest components of the Master Plan. Habitat monitoring activities are not included 
because these measures will be covered in the Klickitat Basin Recovery Plan being 
developed by the YN, WDFW, and the federal agencies.  

YKFP’s data collection protocols for M&E will be consistent with the Columbia River 
Basin regional strategies including CESMEP and PNAMP.  The results of the M&E 
activities will be presented in annual reports and presented at annual workshops.  They 
will be stored on the web at www.ykfp.org. Data will also continue to be presented in 
PISCES status reports and in peer-reviewed scientific publications.  

Hatchery Monitoring and Evaluation 

Hatchery monitoring and evaluation is based on five critical uncertainties identified in the 
Columbia River Research Plan (NPCC 2006).  Of the five, the Klickitat plan focuses 
primarily on the uncertainties involving natural spawning fitness of integrated 

http://www.ykfp.org/�
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(supplemental) populations, whether or not it is possible to integrate natural and artificial 
production systems successfully in the same river system, and if the habitat is capable of 
supporting salmonids at levels of survival that will bring about restoration. 

Chapter 7.0 presents a detailed discussion of the approach to hatchery monitoring and 
evaluation.   

• The Master Plan calls for monitoring survival based on three indices: Catch plus 
Escapement, Adult Equivalent Run, and Age 2 Recruits.  All three indices will be 
calculated for spring Chinook, fall Chinook, and coho; only Catch plus Escapement 
will be calculated for steelhead because few steelhead are caught in ocean fisheries.  

• Composition and abundance of natural and hatchery-origin fish on the spawning 
grounds and in the hatcheries will be monitored. The key metrics are PNI, pHOS, and 
total adult escapement.   

• To determine if hatchery releases of coho, spring Chinook, and steelhead could result 
in high rates of predation on native juvenile steelhead and spring Chinook, a study 
will be undertaken to develop a predation index for hatchery fish.  The study will 
involve radio-tagging to determine the amount of time hatchery fish spend in the 
Klickitat River following release from facilities and stomach analyses to estimate the 
number, size, and species of juvenile fish consumed by hatchery juveniles. Migration 
timing and travel time will also be monitored. 

• Life history considerations, such as alterations of genetic structure of both cultured 
and natural fish and the reproductive success of hatchery fish, will be the subjects of 
an M&E study.  

• Smolt development of hatchery and natural juveniles will be determined by 
measuring gill Na+, K+-ATPase activity over time.  Information will be used to better 
refine the hatchery release schedule. 

• All juvenile fish from each breeding line of the steelhead conservation program will 
be tagged with PIT tags prior to release to allow evaluation of juvenile survival, smolt 
to adult survival rates, and adult survival rates in discrete geographic units.  

• Surveys will be conducted prior to implementation of the conservation programs to 
estimate the abundance and distribution of upper mainstem trout populations.  

Harvest Monitoring 

Harvest monitoring will be focused on sampling subsistence fisheries at Cascade Locks, 
The Dalles Dam, and John Day Dam on the mainstem Columbia River and on sampling 
all Tribal fisheries on the Klickitat River.  
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Conceptual Designs of Proposed Facilities 

Improvements and changes are proposed for the existing Klickitat Hatchery, Lyle Falls 
Fishway and broodstock collection facility, and the Castile Falls Fishway and escapement 
monitoring facility. In addition, it is proposed to build a hatchery and acclimation facility 
at Wahkiacus.  Acclimation ponds may also be built at McCreedy Creek if a need for 
them is demonstrated over time.  

The existing Klickitat Hatchery was completed in 1954 and is no longer adequate to 
accommodate programs based on the latest scientific thinking.  Many of the facilities 
need repair and do not meet current building codes.  It is proposed to remodel the main 
hatchery building and facilities, build 2 or 3 new houses for hatchery personnel, modify 
existing raceways, and remove an abandoned adult capture in-river concrete sill. 

At Lyle Falls, the existing concrete fishway will be extended up stream and a new fish 
exit structure and water supply intake will be installed. The entrance will be modified and 
a new attraction flow system will be added.  An improved fish enumeration facility will 
be installed which will detect PIT tags and monitor fish via video.  A coded wire 
detection system and an infrared video system will be included.  

A state-of-the-art fish counting facility is proposed under this Master Plan for Castile 
Falls Fishway10/11. The facility will collect data on run timing, fish size, and species for 
stock evaluations.  

The proposed Wahkiacus Hatchery and Acclimation Facilities are new construction.  
Components to be built on-site include two rearing and holding ponds, eight raceways, a 
settling basin, a hatchery building, two residences, a water intake on the Klickitat River, 
and eight earthen acclimation ponds.  

McCreedy Creek has been identified as a potential water source for a juvenile fish 
acclimation site.  Further studies will be conducted over the next ten years to determine 
its suitability and whether it is needed.  The acclimation site would include 20 portable 
raceways used to rear steelhead and spring Chinook.   

Project Costs 

Project costs are based on the proposed programs (Chapters 6.0 and 7.0) and the 
conceptual designs (Chapter 8.0). Costs are developed to the Step 1 (concept) level 
required by NPCC and include cost estimates for facility planning and design, capital 
construction, operations and maintenance, and monitoring and evaluation. Estimates for 
operations and maintenance as well as monitoring and evaluation are extended to ten 
years. Cost estimates will be refined further at the NPCC Step 2 level (preliminary 
design).  

In order to reduce potential late-stage design or programmatic changes, the Yakama 
Nation assembled a Steering and Design Committee to provide review and input during 
the very early Step 1 conceptual planning. The objective was to validate the program, 
design criteria, and cost estimates to the maximum extent possible through 
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comprehensive early review.  The Yakama Nation plans to continue to solicit input and 
review from a team of knowledgeable individuals through the Step 2 and 3 processes. 

The preliminary planning and design stage is intended to meet the Council’s Step 2 
requirements. This phase is designed to identify any major difficulties or concerns with 
the program or facility design. Step 2 design work should provide sufficient detail and 
specifics to assure that the intent and scope of Step 1 conceptual design work can be met 
and to further refine the anticipated cost estimates. Step 2 will include completed NEPA 
and ESA reviews.  

Placeholders of $350,000 and $360,500 have been included in the Step 1 estimates to 
cover Step 2 preliminary planning and design. A placeholder of $350,000 and $360,500 
(BPA Project Number 198811535) has been identified for Step 2 preliminary planning 
and design for FY08 and FY09, respectively. Initiation of this work is proposed for FY 
2008. Details of the Step 2 budget have not been developed. More specific refinement of 
this budget is pending the Council’s decision on this Step 1 proposal.  Note that the Lyle 
Falls project component was reviewed during Step 1 design by WDFW and NOAA-
Fisheries. 

In addition, the Yakama Nation will implement value analysis (also known as value 
engineering) during the Step 2 preliminary planning and design work for the Klickitat as 
required by the NPCC Step process.  

Upon completion of Step 2, Step 3 final planning and construction oversight costs will be 
developed. Initiation of this work is proposed for late FY 2008 and FY 2009  

Capital Construction Cost Estimates 

Predicting construction costs requires careful consideration of current cost for labor, 
material, and equipment.  The construction costs supplied by Harbor Consulting 
Engineers of Seattle use standard sources and were evaluated with direct costs quoted by 
materials suppliers.  They are also based on local project costs and vendor locations.  

For future escalation YN believes that 6% escalation was a reasonable estimate for 2006.  
Until there is a more definitive slowdown in construction internationally and in the 
Pacific Northwest, escalation figures of not less than 3% to 4% may be necessary.  

The current estimate for capital construction includes new facilities as well as 
modification of existing facilities.  Due to the level of certainty at the concept stage, up to 
30% contingency is applied to the overall cost.  

The Yakama Nation has established preferred order in which to accomplish the proposed 
capital projects: 

1. Lyle Falls Fishway and capture facilities with PIT-tag monitoring 

2. Castile Falls Nos. 10 and 11 Fishway PIT-tag monitoring and adult capture 
facilities   
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3. Klickitat Hatchery upgrade 

4. Wahkiacus Hatchery and rearing facilities 

5. McCreedy Creek Acclimation Facilities 

Table 5 shows the capital constructions estimated costs by fiscal year. 

Table 5: Capital construction estimated costs by fiscal year  

Capital Construction Cost Estimate 
Design 
Status FY 2009 FY 2010 FY 2011 FY 2012 

Lyle Falls Fishway Construction 80% 
complete $2,788,752 $2,875,000   

Lyle Falls Fishway Design & Permitting1  $86,250    
Castile Falls Escapement Monitoring 
Facility & Basin wide PIT installation 

75% 
complete $258,300 $258,750 $287,000 $287,500 

Castile Falls Escapement Monitoring 
Facility2   $28,700 $28,750   

Klickitat Hatchery Construction & 
Upgrades Conceptual $4,726,666 $4,726,666 $4,726,666  

Klickitat Hatchery Design & Permitting 
(13.5%)  $640,000 $640,000 $640,000  

Klickitat Hatchery Bridge Conceptual  $1,380,000   
Klickitat Hatchery Bridge Design & 
Permitting (20%)  $345,000    

Wahkiacus Hatchery Construction  Conceptual $3,680,000 $4,906,667 $6,133,333  
Wahkiacus Hatchery Design & 
Permitting (20%)  $2,453,333 $1,226,666   

  Conceptual  $1,400,000   
      

Annual Estimate3  $15,007,001 $17,442,499 $11,786,999 $287,500 
1 Lyle Falls Design and Permitting is estimated at 3% of total because the EIS is in public review draft form and the design plans 

are at the 85% stage. 
2 Design & Permitting is estimated at 10% because the Castile Biological Assessment is complete and the monitoring station 

design is at 75% complete.  PIT tag detection design id estimated at 10%. 
3 The estimate reflects BiOp costs only for steelhead acclimation in the upper Subbasin.  The Master Plan cost estimate reflects 

both spring Chinook and steelhead.  Spring Chinook acclimation during late winter would require a larger and more complex 
facility.  

Note that McCreedy Creek costs have not been included because they will not be incurred for approximately 10 years.  
Costs provided by Harbor Consulting Engineers, Seattle, WA  
 

Operations and Maintenance 

Operations, maintenance, and monitoring and evaluation estimates are based on FY08 
salary, operating, and equipment costs.  Costs are presented on Table 6.  
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Table 6: Operation and maintenance (O&M) cost estimates 
Operation & Maintenance Costs FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 
Castile Falls Fishway   9,935 10,332 10,746 11,176 11,623 12,087 12,571 13,074 
Lyle Falls Fishway   14,900 15,496 16,116 16,760 17,431 18,128 18,853 19,607 
Klickitat Hatchery *    218,145 226,871 257,426 289,203 332,208 345,496 359,316 
Wahkiacus Hatchery     260,837 271,270 282,121 293,406 305,142 317,348 330,042 
Fall Chinook marking costs        280,500 291,720 303,389 
           

Annual Estimate    24,835 504,810 594,482 639,741 686,811 1,026,220 1,067,269 1,109,960 
*Cost reflects increase to the FY07 NOAA Mitchell Act O&M budget of $521,379 
 Costs are inflated based on FY 2008 dollars 
 Costs are provided by Yakama Nation Staff 
 
FY2010 Identifies beginning of O&M costs associated with re-constructed Lyle Falls Fish and Castile Falls enumeration facility. 
FY2011 Continuation of above activities, and increase of O&M for WHAF and Klickitat Hatchery expansion.  
FY2012 Continuation of above activities, and increase of O&M for McCreedy Creek seasonal acclimation site.   
FY2013 Continuation of above activities, with expansion of local brood program for fall Chinook release at Klickitat Hatchery. 
FY2014 Continuation of above activities 
FY2015 Continuation of above activities with addition of mass marking costs for WHAF URB fall Chinook releases.  Estimated from FY07 costs at $205,000 per 4 million  
FY2016 to 2017.  Continuation of above activities 
(Assumed 4% inflation/yr. for O&M) 
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Monitoring and Evaluation 

M&E cost estimates are based on FY08 salary, operating, and equipment costs.  Most of 
the activities in the M&E program will be carried out by currently existing staff positions; 
additional staff and resources, including contractors, will be brought in as needed.   Some 
activities may be carried out by contracted staff.  

On-going M&E activities include continuing existing efforts to monitor status and trends 
and to gather information on abundance, distribution, demographics, life history, and 
habitat of Klickitat spring Chinook salmon, steelhead, and other species of interest. The 
effectiveness of hatchery and habitat actions are also on-going.  Monitoring will involve 
the following activities: 

• Spawning ground surveys (redd counts) 
• Adult salmonid monitoring at Lyle Falls Fishway 
• Juvenile outmigration monitoring 
• Juvenile and resident salmonid population surveys 
• Scale analysis 
• Sediment monitoring 
• Water quality monitoring 
• Habitat surveys 
• Pathogen sampling 
• Genetic data collection, analysis, and synthesis 
• Spring Chinook PIT tagging 

Expanded M&E activities are aimed at accurately assessing the hatchery reform 
measures.  Activities will include: 

• Survival monitoring 
• PNI, pHOS, and adult escapement monitoring 
• Predation index monitoring 

 Migration timing and travel time 
 Stomach sampling 

• Life history monitoring 
 Parentage analysis 
 Demographic analysis 

• Juvenile migratory status monitoring 
• Monitoring PIT tagging of conservation program juvenile steelhead  
• Demographic analysis of upper Subbasin resident trout populations 

Table 7 presents a summary of on-going and expanded monitoring and evaluation costs.  
Table 8 provides a 10-year summary of estimated costs for all project areas. Note that 
escalation for operational costs is 4% while M&E has been escalated at approximately 
2.5% annually.  
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Table 7: Summary of ongoing & expanded M&E cost estimate 
 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY2017 
M&E Ongoing $520,000 $533,000 $546,325 $559,983 $573,983 $588,332 $603,041 $618,117 $633,570 $649,409 
M&E Expanded $365,642 $374,783 $857,452 $878,888 $900,861 $923,382 $946,467 $970,128 $994,381 $1,019,241 

Total  $885,642 $907,783 $1,403,777 $1,438,871 $1,474,843 $1,511,714 $1,549,507 $1,588,245 $1,627,951 $1,668,650 
Assumes a 2.5% inflation rate (starting with FY 2008 dollars) 
Costs provided by Yakama Nation Staff 
 

Table 8: Ten-year summary of future costs  
Cost Area FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 
A. Capital Construction, 

Design and Permitting  $0 $15,357,001 $17,442,499 $11,786,999 $287,500      

B. Operations and 
Maintenance Costs $0 $0 $24,835 $504,810 $594,482 $639,741 $686,811 $1,026,220 $1,067,269 $1,109,960 

C. Monitoring and Evaluation 
Costs $885,642 $907,783 $1,403,777 $1,438,871 $1,474,843 $1,511,714 $1,549,507 $1,588,245 $1,627,951 $1,668,650 

Total Estimated Funds $885,642 $16,264,784 $18,871,111 $13,730,680 $2,356,825 $2,151,455 $2,236,318 $2,614,465 $2,695,220 $2,778,610 
Capital Total  $0 $15,357,001 $17,442,499 $11,786,999 $287,500 $0 $0 $0 $0 $0 

O&M and M&E Total  $885,642 $907,783 $1,428,612 $1,943,681 $2,069,325 $2,151,455 $2,236,318 $2,614,465 $2,695,220 $2,778,610 
Line A. Summary of Table 9-6. Capital Construction Estimated Costs by Fiscal Year  
Line B. Summary of Table 9-7 Operation and Maintenance (O&M) Cost Estimates 
Line C. Summary of Table 9-8 Summary of Expanded M&E Cost Estimates 
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GLOSSARY 

Anadromous Fish which hatch and rear in fresh water, migrate to the 
ocean to grow and mature, and return to fresh water to 
spawn 

Acclimation The process by which hatchery fish are accustomed to the 
natural waters into which they will be released  

Attraction Water Water that is released at the downstream opening of a fish 
ladder to allow fish to use the ladder for their upstream 
migration.  The volume of water must be sufficient to 
selection by upstream migrants.  

ATPase ATPases are a class of enzymes that catalyze the 
decomposition of adenosine triphosphate (ATP) into 
adenosine diphosphate (ADP) and a free phosphate ion. 
This dephosphorylation reaction releases large amounts of 
energy which are used for many biochemical processes 
including muscle contraction and the metabolism of sugar.  

Broodstock Adult fish used by hatcheries to propagate the next 
generation of fish 

Denil ladder A stepped flume-type fishway constructed with side and 
bottom vanes which cause the water to back on itself, thus 
dissipating energy and allowing adult fish to easily pass up 
the flume 

Eye elastomer tag A tagging method that consists of injecting a plastic 
(elastomer) tag into the eye of a fish in order to identify it 
when it is caught, returns to the river from the sea, and/or is 
observed on the spawning grounds 

Habitat Unit A discrete area of a stream such as a pool, riffle, or glide 

Head cutting An in-stream fracture where an unstable stream substrate 
exists due to flows being in disequilibrium with the existing 
channel gradient 

Introgression Infiltration of the genes of one species into the gene pool of 
another through repeated backcrossing of an interspecific 
hybrid with one of its parents 

Mini-jack  A juvenile anadromous fish that returns the same year it 
was released from the hatchery; this generally occurs when 
fish are released from the hatchery at a size that is too large 
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Neotropical Birds that migrate between North America and the 
subtropical and tropical portions of South America 

Outplants Hatchery fish that are released into a stream or lake 

Reach An extended portion of a river along its length 

Smoltification The physiological, morphological, and behavioral changes, 
including loss of parr marks and development of the silvery 
color of adults and a tolerance for saltwater, that take place 
in juvenile salmon (parr) as they prepare to migrate 
downstream and enter the sea 

Stop Log A wooden plank placed within metal guides to stop or 
regulate water flow within a fishway or dam 

Supplementation  Using hatchery-bred fish to augment fish populations in 
rivers and streams  
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ACRONYMS AND ABBREVIATIONS 

Af Anadromous female 
AHA All “H” Analyzer 
Am Anadromous male 
AER Adult Equivalent Run 
A2R Age 2 Recruits 
ASR All Species Review 
ATPase Adenosine triphosphate 
BKD Bacterial Kidney Disease 
BPA Bonneville Power Administration 
C+E Catch plus Escapement 
CFR Code of Federal Regulations 
cfs cubic feet per second 
CMP Culvert-multiplate 
CMU Concrete Masonry Unit 
CRITFC Columbia River Inter-Tribal Fish Commission 
CSMEP Collaborative Systemwide Monitoring and Evaluation Project 
CSS Comparative Survival Study 
CWT Coded wire tag 
DPS Distinct Population Segment 
EA Environmental Assessment 
EIS Environmental Impact Statement 
ESA Endangered Species Act 
ESU Ecologically Significant Unit 
fpp Fish per pound  
FWP Columbia Basin Fish and Wildlife Program 
HGMP Hatchery Genetics Management Program  
HOR Hatchery Origin 
HOS Hatchery Origin Spawners 
HSRG Hatchery Scientific Review Group 
HVAC Heating, ventilation, and air conditioning 
ICTRT Interior Columbia Technical Recovery Team 
IFWF Idaho Fish and Wildlife Foundation 
IHN Infectious haematopoetic necrosis 
ISAB Independent Scientific Advisory Board 
ISRP Independent Scientific Review Panel 
K Potassium 
LCR Lower Columbia River 
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LWD large woody debris 
MaSA Major Spawning Area 
MCFEG Mid-Columbia Fisheries Enhancement Group 
M&E Monitoring and evaluation 
MiSA Minor Spawning Area 
Na Sodium 
NFH National Fish Hatchery 
NMFS National Marine Fisheries Service 
NOAA Fisheries National Oceanic and Atmospheric Administration – Fisheries 
NOR Natural origin 
NPCC Northwest Power and Conservation Council 
ODFW Oregon Department of Fish and Wildlife 
pHOS Proportion of hatchery fish present on the spawning grounds 
PIT Passive Integrated Transponder 
PNAMP Pacific Northwest Aquatic Monitoring Program  
PNI Proportion of Natural Influence 
pNOB Proportion of Natural Origin Broodstock 
RASP Regional Assessment of Supplementation of Projects 
RCW Regulatory Code of Washington 
Rkm River kilometer 
Rm River mile 
R/S Recruit per spawner 
SAR Smolt-to-adult (SAR survival rate is measured from the point 

where a juvenile fish is released or captured to their return to the 
same point as an adult) 

TAC Technical Advisory Committee 
TRT Technical Review Team 
URB Upriver Bright 
USFWS U.S Fish and Wildlife Service 
VSP Viable Salmon Population 
WDFW Washington Department of Fish and Wildlife 
WHAF Wahkiacus Hatchery and Acclimation Facility 
YKFP Yakima/Klickitat Fisheries Project 
YN  Yakama Nation 
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CHAPTER 1.0 INTRODUCTION 

The Klickitat Subbasin Fishery Master Plan is submitted by the Yakama Nation (YN) to 
the Northwest Power and Conservation Council (NPCC) in fulfillment of Council 
requirements.  NPCC requires all organizations and entities seeking funding for major 
projects related to fish and wildlife to fulfill the stipulations outlined in the “Step” 
process (Sections 1.5 and 3.1).  

1.1 Description of the Current Project Proposal 

The Yakama Nation proposes to construct improvements to the existing Klickitat 
Hatchery near Glenwood, Washington, as well as to the Lyle Falls Fishway and 
broodstock collection facility, the Castile Falls Fishway and escapement monitoring 
facility (Figures 1-1 and 1-2).  In addition, it is proposed to build a hatchery and 
acclimation facility at Wahkiacus (RM 17; Rkm 27) (Figure 1-2). These facilities are 
needed to support programs for spring Chinook salmon, fall Chinook, steelhead, and 
coho salmon.  The location of the Wahkiacus facility would allow release of hatchery 
coho and fall Chinook salmon in the lower river which would limit adverse impacts to 
native fish species.   An acclimation site has been identified for McCreedy Creek.  This 
facility would be used for summer steelhead and spring Chinook and would be built only 
if spring Chinook and/or steelhead are unable to naturally re-colonize stream habitat 
above Castile Falls.  Habitat improvements occurring as a result of the proposed project 
are expected to also benefit bull trout and Pacific lamprey.   

1.2 Document Organization 

Chapter 1.0 introduces the project and Chapter 2.0 presents the goals and objectives of 
the proposed fishery programs.  Consistency with NPCC Step 1 requirements is discussed 
in Chapter 3.0; Chapter 4.0 presents the project context.  The project rationale, from the 
ecological as well as the historical and legal standpoints, is presented in Chapter 5.0.  The 
proposed programs and concept designs are discussed in chapters 6.0 and 7.0.  Concept 
designs are presented in Chapter 8.0 and cost estimates are presented in Chapter 9.0. 

In addition to material contained in the body of the document, detailed information 
supporting the text is found in the appendices.  The appendices contain Hatchery Genetic 
Management Plans for steelhead, spring and fall Chinook, and coho; modeling results, 
proposed habitat actions, and other pertinent information. Hyperlinks found throughout 
the text guide the reader to additional supporting information not in the appendices. 

It should be noted that, in this Master Plan, the term “Subbasin” refers to the Klickitat 
Subbasin; “subbasin” refers to the watersheds of individual Klickitat tributaries. “Basin” 
denotes the Columbia River Basin.  
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PROJECT LOCATION
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1.3 Need for the Project 

Anadromous fish populations have declined in the Klickitat Subbasin, as well as the 
entire Columbia River Basin, through a combination of habitat degradation, overfishing, 
and blockages to fish passage.  At the same time, the human population has continued to 
grow, placing more pressure on already depressed fish stocks.  The Yakama Nation wants 
to ensure an adequate and sustainable supply of anadromous fish to satisfy ceremonial, 
subsistence, commercial, and sport needs.  The proposed Klickitat project is part of this 
effort.    

Habitat enhancement alone cannot increase fish populations to needed levels.  The YN, 
therefore, proposes to combine preservation and restoration of fish habitat with 
supplementation from hatcheries.  The proposed project relies upon the most current 
scientific research to design a project that will assure abundant fish while fulfilling 
federal treaty trust responsibilities as well as other Tribal needs.  The proposed project 
draws on information gained through the Yakima/Klickitat Fisheries Project’s (YKFP) 
Cle Elum Supplementation and Research Facility and the Hatchery Scientific Review 
Group (HSRG).  The existing Klickitat hatchery has not consistently met the need.  
Hatchery reform and habitat restoration actions proposed in the Master Plan have a high 
degree of likelihood of meeting current and future demands on the fisheries resources. 

The Klickitat Hatchery began operations in 1952 (construction was not complete until 
1954).  At that time, the science and art of artificial production was relatively 
rudimentary.  Within the past 50 years, scientific inquiry has lead to new thinking about 
how and why to engage in artificial production.  New approaches view artificial 
production as supplementation of natural populations rather than as substitutes for them.  

The existing facilities (Klickitat Hatchery, Lyle Falls Fishway, and Castile Falls Fishway) 
are in need of improvement to bring them up to current standards.  In the case of the 
Castile Falls Fishway, the facility has never been effective, though recent changes to the 
weirs have improved their operation. In addition, a new hatchery is proposed at 
Wahkiacus Creek and an acclimation facility may be needed at McCreedy Creek to 
support the proposed new programs.  

Spring Chinook are native to the Klickitat River Subbasin (Figure 1-3).  Large natural 
runs supported a significant Tribal fishery at Lyle Falls prior to 1920.  By 1951, the 
annual spring Chinook run ranged between 1,000 and 5,000 fish annually. The run size 
averaged about 2,500 fish by 1959. Since 1977, the run size has ranged between 500 and 
5,300 fish with an average of 1,900 fish. Most of the returning fish are of hatchery origin; 
natural escapement has ranged from 100 to about 1,100 fish and has averaged about 300 
fish annually since 1977.  



Figure 1-3.
DISTRIBUTION OF SPRING CHINOOK 
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Several factors are believed to have adversely affected natural production of spring 
Chinook in the Klickitat River. 

• Hatchery fish have affected the native population through domestication selection and 
genetics.  A shortened run and smaller body size has resulted in a hatchery stock that 
cannot negotiate Castile Falls as a wild stock.  The native wild stocks were presumed 
to be larger fish able to produce more offspring and, thus, would be able to better 
exploit available habitat.  

• “Improvements” in the 1960s to the Castile Falls Fishway were not successful and 
resulted in reduced fish passage.  

• Degradation due to livestock grazing, logging, and road construction has negatively 
affected salmonid habitat in the Klickitat Subbasin.  

The Klickitat Subbasin supports runs of summer and winter steelhead (Figure 1-4), both 
of which are native to the system. Both runs are part of the Mid-Columbia Evolutionary 
Significant Unit (ESU) and are listed as “threatened” under the federal Endangered 
Species Act (ESA).    

Fall Chinook (Figure 1-5) were not historically abundant in the Klickitat Subbasin due to 
the natural low water conditions that generally prevail during the late summer and early 
fall, making passage at Lyle Falls difficult.  In addition, glacial sediment from Big 
Muddy Creek is thought to contribute to low egg survival.  Hatchery fish from outside the 
Subbasin were first introduced in 1946 and releases from the Klickitat Hatchery began in 
1952.  Originally, tule stock were used, but Up River Bright (URB) stock has been used 
since 1986.   

Coho were introduced to the Klickitat Subbasin by management agencies in the 20th 
century to provide fish for harvest by Tribal and recreational fishers.  Coho had not been 
present historically in the system.  

Both bull trout (Salvelinus confluentus) (Figure 1-6) and Pacific lamprey (Lampetra 
tridentate) are species culturally important to the YN. Recent evidence indicates both 
resident and adfluvial bull trout are present in the Subbasin.  Bull trout that are most likely 
adfluvial have been reported in the mainstem Klickitat River from the mouth up to the 
area below Castile Falls.  Resident populations have been documented in the West Fork 
Klickitat River, Fish Lake Stream, Little Muddy Creek, Trappers Creek, Clearwater 
Creek, Two Lakes Stream, and an unnamed tributary to Fish Lake Stream (all within the 
West Fork Klickitat watershed). Insufficient data exists to make an assessment of bull 
trout abundance in the Klickitat River. However, it appears that there are very few bull 
trout in the lower- to mid-Klickitat drainage. Bull trout appear to be more abundant in the 
upper drainage where habitat conditions are more favorable (Appendix B). 



Figure 1-4.
DISTRIBUTION OF SUMMER AND WINTER
STEELHEAD IN THE KLICKITAT SUBBASIN
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Figure 1-5.
DISTRIBUTION OF FALL CHINOOK 
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Figure 1-6.
DISTRIBUTION OF BULL TROUT
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The lamprey population is most likely lower than historic levels due to habitat 
degradation.  Lamprey have also suffered from fish passage problems at hydroelectric 
dams. Data on the abundance and distribution of lamprey are limited. Recent research 
efforts have been aimed at filling this information gap.  

The ecological, historical, and legal rationale for the proposed project is discussed further 
in Chapter 5.0.  

1.4 Project History 

The Yakama Nation has actively managed fish and wildlife on their Tribal lands for more 
than 50 years.   During this time, wild and artificially produced spring Chinook 
(Oncorynchus tshawytscha), fall Chinook (O . tshawytscha), coho (O. kisutch), and 
steelhead (O. mykiss) in the Klickitat Basin have been managed to ensure their long-term 
existence and provide fishing opportunities in an effort to mitigate for the loss of fisheries 
due to construction of the Columbia River hydroelectric dams.  

Fishing opportunities for Tribal members are guaranteed by the Treaty of 1855 (12 Stat. 
951) between the Yakama Nation and the United States of America which states "that the 
exclusive right of taking fish in the streams running through and bordering said 
reservation is hereby secured to said Indians; and at all other usual and accustomed 
stations, in common with the citizens of the United States . . . .".  The rights secured by 
this Treaty were impaired by the loss of fisheries resources following construction of the 
Columbia River mainstem hydroelectric dams as well as by other causes. Non-treaty 
fishing opportunities have also eroded with the dwindling populations of salmon and 
steelhead.  

Indian fishing rights were confirmed by a federal court in U.S. v Oregon5 in 1969   
(http://www.ccrh.org/comm/river/legal/sojudge.htm).  This case was a landmark decision 
in establishing Columbia River treaty tribes’ rights to traditional fishing areas and fish.   

The Klickitat Hatchery and Lyle Falls Fishway were constructed between 1950 and 1954 
as part of an effort to mitigate for lost fishing opportunities.  Fishways were developed at 
Castile Falls during the 1950s to facilitate spring Chinook access to upriver habitats.  The 
hatchery was previously been operated by the Washington Department of Fish and 
Wildlife (WDFW).  The ownership and operation of the hatchery, as well as Lyle Falls 
and Castile Falls fishways, was transferred to the Yakama Nation in December 2005 and 
will be operated under the YKFP.  

The YKFP uses artificial production to re-establish, supplement, and/or increase natural 
production of anadromous salmonids and harvest opportunities while maintaining the 
long-term fitness of the target populations and minimizing or avoiding impacts on non-
target species (Bonneville Power Administration 1996).  Planning, implementation, and 
evaluation of YKFP programs are guided by the Regional Assessment of 
Supplementation Project (RASP 1992).  YKFP is also aimed at the experimental aspects 

                                                 
5 302 F. Supp. (Dist. Oregon 1969) 

http://www.ccrh.org/comm/river/legal/sojudge.htm�
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of determining the effect of supplementation on natural production of anadromous 
salmonids.  

The Klickitat River Anadromous Fisheries project grew out of the Klickitat Salmon and 
Steelhead Hatchery preliminary design effort (R.W. Beck and Associates, et al. 1990).  A 
technical work group comprising representatives of BPA, Yakama Nation, WDF, WDW, 
as well as R.W. Beck and Associates and Fish Management Consultants was formed to 
design a hatchery for steelhead and spring Chinook in order to “test the hypothesis that 
new artificial propagation in the basin can be used to increase harvest and enhance 
natural production while maintaining genetic resources of wild stock fishes.”   The 
proposed hatchery was to be located downstream from the existing Klickitat hatchery 
which was, at that time, owned and operated by WDF. 

The emphasis then shifted to the Yakima Subbasin and the Cle Elum Supplementation 
and Research Facility which was used to test the concept of supplementation on spring 
Chinook.  Cle Elum came on line in 1996 and supplementation in that system was 
considered to be a success.  Focus then returned to the Klickitat Subbasin.  

It was decided at that point to concentrate on upgrading the facilities at the existing 
Klickitat hatchery rather than construct an entirely new hatchery as outlined in the 1990 
technical working group document (R.W. Beck and Associates et al. 1990).  The scope 
was widened to include facilities at Lyle Falls and Castile Falls and to include fall 
Chinook and coho in addition to spring Chinook and steelhead to have all stocks benefit 
from the current scientific approaches to hatchery management.  

As thinking on the project progressed, the need for another hatchery in the Klickitat 
Subbasin was identified.  Segregation of the two endemic stocks of Klickitat spring 
Chinook and summer steelhead from the production stocks of fall Chinook and coho was 
needed.  The Wahkiacus Hatchery, which is part of this Master Plan, was proposed.  The 
Wahkiacus Hatchery allows geographic segregation (26 river miles) of the stocks from 
one another, minimizing potentially adverse interactions.  

Once the scope of the proposed Klickitat River Anadromous Fisheries Project was 
defined, preliminary planning and design work began.  A draft Master Plan was 
submitted to the NPCC in 2004.  The NPCC review raised a number of issues which are 
addressed by this revised Master Plan.  The revised plan has benefited from a number or 
recent advances including the formulation of the HSRG guidelines and development of 
the AHA modeling tool. 

1.5 NPCC Three-Step Review 

The Major Project Review was established by the NPCC as a means to systematically 
review large capital projects recommended to the Bonneville Power Administration 
(BPA) for funding through the Columbia River Basin Fish and Wildlife Program.  The 
premise is that only proposed projects that are targeted to meet a need within the 
Columbia River Basin and which are clearly defined in terms of biological benefits will 
be eligible for funding.  Project proponents must think carefully about what they want to 
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achieve and how they want to achieve it.  Projects must also be designed to be as 
economical as possible.   The long-term implications of proposed projects as well as the 
short-term gains must also be considered.  The goal of the Major Project Review, known 
as the Three-Step Review, is to consider funding only for projects that have successfully 
completed the planning process from project concept to final design.  As stated in the 
NPCC’s Major Project Review document (NPCC 2001), “Any new project funded 
through the Council’s Columbia River Basin Fish and Wildlife Program must be 
thoroughly reviewed in advance to ensure its design, construction and proposed 
operations are compatible with the environment and consistent with financial planning 
for the subbasin where it is located and the Columbia Basin as a whole.” 

The Three-Step Review links environmental reviews and funding to specific phases of 
project development and planning. The first step is development of a plan at the 
conceptual level.  This is considered the preliminary or feasibility stage and “is important 
in identifying all major components and elements” as well as showing the initial layout of 
components at the proposed site and/or within the proposed plan.  Concept designs are 
expected to have a variance (contingency) of plus or minus 35% to 50%.  The concept of 
the proposed project is contained in a master plan which is submitted to the NPCC for 
review.  Approval of the master plan by the NPCC is accompanied by a notice to proceed 
to Step 2. 

In Step 2, the proposed project is further refined and is submitted for environmental 
review—usually an environmental impact statement (EIS) or environmental assessment 
(EA).  Step 2 is also known as the “progress review phase.”  Any major difficulties in the 
design and proposal are identified in this phase. More details are presented to assure that 
the project is economically viable and financially responsible and meets “the intent and 
scope of the previous decision.”  Expected variance is plus or minus 25% to 35%.  At this 
stage, any changes to the proposed project between steps 2 and 3 are expected to be 
minor.  Approval of this phase allows the project proponent to proceed with Step 3.  

Step 3 is “detailed/final” design phase.  Final designs are formulated for all facilities and 
programs and cost estimates are refined accordingly.  Expected variances will be plus or 
minus 10% to 15%.  A detailed “and exhaustive review has been carried out” and cost 
estimates represent “the best available estimate of construction costs for the project.”  
Program operations, research, and monitoring and evaluation (M&E) costs are also 
presented as final estimates.  

NPCC reviews proposed projects according to elements based on the Eight Scientific 
Principles presented in the Columbia River Basin Fish and Wildlife Program (NPCC 
2000).  These principles and the Step 1 review elements are discussed in more detail in 
Chapter 3.0.   
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CHAPTER 2.0 GOALS AND OBJECTIVES OF THE PROPOSED 
KLICKITAT PROGRAMS 

The basis of any planning effort is the establishment of goals and objectives.  All 
decisions made about facilities and programs must be aimed at accomplishment of the 
goals and objectives.  The proposed Klickitat programs have as their primary goal an 
increase in the number and distribution of several fish species within the Klickitat 
Subbasin.  An increase in number and distribution of fish is desirable for both social and 
biological reasons.  From the social standpoint, more fish means that YN members can 
continue to participate in traditional activities.  Larger numbers of fish can also benefit 
the YN from the economic standpoint by increasing the opportunity for commercial and 
sport harvests.  Finally, the ecological benefits cannot be overstated.  The proposed 
Klickitat programs will aid in increasing steelhead populations currently listed under the 
ESA.  In addition, habitat improvements are expected to benefit the listed bull trout and 
non-listed species, resulting in healthier stream systems within the Subbasin and 
benefiting the Columbia Basin as a whole.   

This Master Plan has established a number of biological goals and objectives that will 
contribute to accomplishment of the overall goal of increasing fish numbers and 
distribution within the Subbasin.  Biological objectives are defined by the NPCC Fish and 
Wildlife Program (NPCC 2000) which contains the following language. 

Biological objectives have two components:  1) biological performance, 
describing responses of populations to habitat conditions, described in 
terms of capacity, abundance, productivity and life history diversity, 
and 2) environmental characteristics, which describe the environmental 
conditions or changes sought to achieve the desired population 
characteristics.  Where possible, biological objectives are intended to be 
empirically measurable and based on an explicit scientific rationale.  

The biological objectives established for this Master Plan are designed to achieve both 
biological performance of the target species and improve environmental conditions to 
allow sustainable populations.   Quantifiable goals have been established for spring 
Chinook, fall Chinook, steelhead, and coho.  Bull trout and Pacific lamprey are not 
specifically targeted by the proposed programs, but are expected to benefit from proposed 
habitat improvements and fish passage facilities.   The biological goals established for 
this proposed project are shown below and are also discussed further in Chapter 6.0.  

Steelhead 

Conservation:  reduce the 5% extinction probability from a moderate risk rating to a very 
low risk rating using the Interior Columbia Technical Recovery Team (ICTRT) criteria 
(NOAA-Fisheries 2007) (Section 6.1.3) 

Harvest:  maintain or exceed the current harvest opportunities for the Terminal Treaty 
and Sport fisheries, without substantially impacting the viability of the wild component 
of the composite run (Section 6.1.3) 
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Habitat:  improve steelhead habitat quality and quantity throughout the Klickitat River 
Subbasin (Section 6.1.5) 

Spring Chinook 

Conservation:  1) increase population viability by ensuring that the adaptation of the 
population is driven by the natural environment, and 2) ensure that population size 
remains large enough to allow the population to maintain itself (Sections 6.2.1 and 6.2.3)  

Harvest:  1) meet or exceed Treaty harvest obligations consistently and on a long-term 
sustainable basis, 2) maintain or increase recreational fisheries on a long-term sustainable 
basis (Section 6.2.3) 

Habitat:  increase the quantity and quality of Klickitat River mainstem and tributary 
habitat that currently or historically supported spring Chinook (Section 6.2.5) 

Coho 

Conservation:  no conservation goal has been set; the sole conservation objective is to 
establish a locally adapted, segregated hatchery population (Section 6.3.3) 

Harvest:  provide the fish necessary to support Tribal fisheries mandated by federal court 
orders and the Treaty of 1855 (Section 6.3.3) 

Habitat:   prevent further degradation of those sections of the river (RKm 0 to RKm 27) 
used by coho smolts released from the hatchery (Section 6.3.5)  

Fall Chinook 

Conservation:  no conservation goal has been set; the only conservation objective is to 
establish a locally adapted, segregated hatchery population designed to provide fish for 
harvest (Section 6.4.3) 

Harvest:  provide the fish necessary to support Tribal fisheries mandated by federal court 
orders and the Treaty of 1855 (Section 6.4.3)  

Habitat:   no habitat objective has been set; improved habitat conditions for steelhead will 
benefit fall Chinook as well (Section 6.4.5) 

Pacific Lamprey 

Conservation:  increase species abundance over time (Section 6.5.3) 

Harvest:  increase the population size to a level that can support some harvest for Tribal 
fishers (Section 6.5.3) 

Habitat:  no habitat objectives have been set for Pacific lamprey (Section 6.5.5); it is 
assumed that actions designed to restore steelhead and spring Chinook will also benefit 
this species 
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Bull Trout 

Conservation:  1) maintain current distribution of bull trout and restore distribution in 
previously occupied areas within the Lower Columbia Recovery Unit, 2) maintain stable 
or increasing trends in abundance of bull trout, 3) restore and maintain suitable habitat 
conditions for all bull trout life history stages and strategies, and 4) conserve genetic 
diversity and provide opportunity for genetic exchange (Section 6.6.3) 

Harvest:  increase population size to a level that can support a catch-and-release sport 
fishery as well as incidental harvest in Tribal fisheries (Section 6.6.3) 

Habitat:  no specific habitat objectives have been set; it is thought that actions 
implemented for steelhead will also benefit bull trout (Section 6.6.5, Tables 6-17 and 6-
18).  

In addition to the goals listed above, the proposed project’s primary habitat goal is to 
move habitat 40% closer to historical conditions.   

 



Confederated Tribes and Bands of the Yakama Nation DRAFT 

Page 16 Draft Klickitat River Anadromous Fisheries – Master Plan 
 March 2008 

This page is intentionally blank. 

 



DRAFT Confederated Tribes and Bands of the Yakama Nation 

Draft Klickitat River Anadromous Fisheries – Master Plan Page 17 
March 2008 

CHAPTER 3.0 CONSISTENCY WITH NPCC STEP 1 
REQUIREMENTS 

The NPCC Major Projects (Three Step) Review Process is based on the policies detailed 
in the 2000 Columbia Basin Fish and Wildlife Program (FWP).  The FWP presented 
eight scientific principles used to shape any fish and/or wildlife project that takes place in 
the Basin.  The eight principles, in turn, were the basis for the requirements contained in 
the NPCC Major Projects Review document (NPCC 2001).  Every project that comes 
before the NPCC for funding must be consistent with the eight scientific principles and 
the Major Projects requirements, both in spirit and in fact.   

3.1 The Eight Scientific Principles  

The YN has made every effort to design the proposed project to conform to the eight 
scientific principles and the Major Project Review requirements that flow from them. 
This section presents the principles and discusses how the Master Plan accommodates 
them.  

Principle 1:  The abundance, productivity and diversity of organisms are integrally 
linked to the characteristics of their ecosystems. 

Language from the NPCC Fish and Wildlife Program further amplifies Principle 1:  

The physical and biological components of ecosystems together produce 
the diversity, abundance and productivity of plant and animal species, 
including humans. The combination of suitable habitats and necessary 
ecological functions forms the ecosystem structure and conditions needed 
to provide the desired abundance and productivity of specific species. 

The Master Plan recognizes that the aquatic and terrestrial habitats present within and 
outside of the Klickitat Subbasin determine the abundance, productivity, and diversity of 
the Subbasin’s fish populations.  The quality and quantity of habitat within the Subbasin 
has been evaluated through field surveys and modeling. This has resulted in the 
identification of habitat factors that are likely limiting fish production in the Subbasin. 
Strategies and actions have been developed and incorporated into the Master Plan in an 
effort to improve habitat and associated ecological functions within the historical range of 
the steelhead and spring Chinook populations (Chapter 6.0). 

The biological objectives for the Master Plan are based on an analysis of the entire life 
cycle of and ecosystem inhabited by each species of interest.  The ecosystem of concern 
for Klickitat River anadromous fish includes the mainstem Columbia River and its 
estuary and the Pacific Ocean.  Though the analysis allowed biologists to explicitly 
account for the effects that habitat conditions in the mainstem Columbia River, estuary, 
and ocean have on anadromous fish production in the Klickitat River, it is recognized that 
improvements in areas outside the Klickitat River Subbasin are not likely to occur in the 
foreseeable future.  Many such actions are outside the influence of the Yakima/Klickitat 



Confederated Tribes and Bands of the Yakama Nation DRAFT 

Page 18 Draft Klickitat River Anadromous Fisheries – Master Plan 
 March 2008 

Fisheries Program. The Master Plan, therefore, emphasizes improving stream habitat 
conditions in the Klickitat River. 

Harvest is also a “condition” that determines the diversity and abundance of fish.  The 
Master Plan proposes fishing seasons and limitations on the number of fish caught in all 
fisheries.   In addition, fisheries that select for marked hatchery fish will continue in the 
Subbasin (Chapter 6.0).  

Principle 2:  Ecosystems are dynamic, resilient and develop over time. 

NPCC Fish and Wildlife Program: 

Although ecosystems have definable structures and characteristics, their 
behavior is highly dynamic, changing in response to internal and external 
factors. The system we see today is the product of its biological, human 
and geological legacy. Natural disturbance and change are normal 
ecological processes and are essential to the structure and maintenance of 
habitats. 

Habitat conditions in the Klickitat River have been degraded over time (Yakama Nation 
et al. 2004).  Human activities such as logging, agriculture, and both urban and rural 
development have all resulted in a decrease in both habitat quality and quantity.  The 
Master Plan recognizes that this degradation has occurred and proposes substantial 
habitat protection and improvement actions to return Subbasin habitat more closely to the 
pre-development condition.  

The Master Plan goal is to move habitat conditions 40% closer to historic conditions.  To 
accomplish this goal, the MP proposes habitat actions in both mainstem and tributary 
habitats across the Subbasin (Chapter 6.0, Appendix A).  The proposed habitat actions 
reflect the habitat restoration and protection actions identified through earlier watershed 
assessment activities which included both data collection and modeling.  The approach 
will help protect fish populations from catastrophic events as well as smaller scale 
disruptions.  It is recognized that habitat protection and restoration activities that take into 
account natural processes as well as man-caused changes require a long-term 
commitment. 

Fish population abundance and diversity is expected to increase as existing habitat is 
improved and new habitat established.  As a result, hatchery production will decrease 
over time as escapement and harvest targets are achieved, especially for ESA-listed 
steelhead.  Habitats and fish populations will be monitored to detect trends in condition 
and abundance and to assess the extent to which ecosystem productivity and function is 
being restored. Information gathered through monitoring and evaluation will be used to 
make changes to the Master Plan (Principle 7 below, Chapter 7.0). 
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Principle 3:  Biological systems operate on various spatial and time scales that 
can be organized hierarchically. 

NPCC Fish and Wildlife Program: 

Ecosystems, landscapes, communities and populations are usefully 
described as hierarchies of nested components distinguished by their 
appropriate spatial and time scales. Higher-level ecological patterns and 
processes constrain, and in turn reflect, localized patterns and processes. 
There is no single, intrinsically correct description of an ecosystem, only 
one that is useful to management or scientific research.  The hierarchy 
should clarify the higher-level constraints as well as the localized 
mechanisms behind the problem. 

The Master Plan accounts for the fact that Klickitat River fish populations are important 
locally and regionally.  For example, Klickitat River steelhead are included in the Mid-
Columbia ESU.  Changes in this population’s abundance, productivity, and diversity can 
impact the overall health of the entire ESU. The Master Plan accounts for this by 
supporting actions located in those areas of the Subbasin defined by the Technical 
Review Team (TRT) as needed for the recovery of the ESU. 

The environmental conditions within the Subbasin vary by stream.  As a result, the life 
history, abundance, and productivity of fish inhabiting the streams may also be different 
from one another. It is important to maintain life history diversity in fish populations 
because it allows the population to take advantage of changing environmental conditions. 
This may be especially important if global warming effects accelerate. Therefore, while 
the overall Master Plan goal is to increase fish production within the Klickitat Subbasin, 
adult escapement targets also have been set for specific areas of the Subbasin (Chapter 
6.0).  If escapement levels are not likely to be achieved, harvest actions will be adjusted 
accordingly. 

The NPCC Fish and Wildlife Plan notes that there is no intrinsically correct ecosystem.  
Past fisheries management decisions under the federal Mitchell Act carved out a principle 
role for the Klickitat Subbasin in mitigating the impacts of dam construction.  This 
resulted in a modification of the pre-development ecosystem.  The Master Plan accounts 
for the needs and Treaty-reserved rights of the Yakama Nation while recognizing that 
man is part of the environment occupied by fish and that man has been a significant force 
in the development of the Klickitat Subbasin as it exists today including its fish stock 
abundance, productivity, and diversity.  Tribal members have been fishing in the 
Klickitat Subbasin for generations and the Klickitat River has high cultural significance 
to members of the YN.  This significance has increased greatly as harvest opportunity has 
decreased at other traditional fishing sites due to ESA salmon listings. To maintain the 
Yakama Nation’s treaty fishing rights and traditional way of life, the Master Plan 
continues to support the production of hatchery fish principally for Tribal harvest.  Risks 
to native species from the harvest-oriented programs for coho and fall Chinook will be 
reduced below former levels by decreasing the impacts of harvest-oriented artificial 
production on ecosystems that provide excellent habitat for natural production.  This will 
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be accomplished by: 1) moving release locations to the lower river, 2) reducing hatchery 
release numbers, 3) eliminating out-of-Subbasin fish transfers, and 4) developing new 
hatchery facilities in the lower river for harvest-oriented production. The monitoring and 
evaluation program will be used to assist managers in determining the impacts the Plan’s 
programs may be having on wild fish populations. 

Principle 4: Habitats develop, and are maintained, by physical and biological 
processes. 

NPCC Fish and Wildlife Program: 

Habitats are created, altered and maintained by processes that operate 
over a range of scales.  Locally observed conditions often reflect more 
expansive or non-local processes and influences, including human actions.  
The presence of essential habitat features created by these processes 
determines the abundance, productivity and diversity of species and 
communities.  Habitat restoration actions are most effective when 
undertaken with an understanding and appreciation of the underlying 
habitat-forming processes. 

Habitat conditions observed in a particular reach may indicate impacts occurring 
elsewhere in the Subbasin or at a larger scale.  For example, changes in the amount and 
timing of stream flow or sediment input to the channel may be the result of human 
actions or natural processes occurring in adjacent upland areas or upstream of the reach 
where the impact is observed. Habitat actions and strategies proposed in the Master Plan 
are based on earlier watershed assessments and emphasize actions at the watershed 
(Subbasin) level rather than at the habitat unit scale. Strategies include: 

• Protecting stream corridor structure and function  
• Restoring passage and connectivity between habitat areas 
• Restoring  floodplain function and channel migration processes 
• Restoring riparian condition 
• Restoring normative flow regimes 
• Restoring degraded water quality, including water temperature 

The Master Plan proposes a variety of actions to implement these strategies, taking into 
account the limited usefulness of some types of habitat actions as well as the acceptability 
of some actions to members of the public.   

Principle 5:  Species play key roles in developing and maintaining ecological 
conditions. 

NPCC Fish and Wildlife Program: 

Each species has one or more ecological functions that may be key to the 
development and maintenance of ecological conditions. Species, in effect, 
have a distinct job or occupation that is essential to the structure, 
sustainability and productivity of the ecosystem over time. The existence, 
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productivity and abundance of specific species depend on these functions. 
In turn, loss of species and their functions lessens the ability of the 
ecosystem to withstand disturbance and change. 

One of the key roles anadromous fish play in the Klickitat River is the delivery of 
marine-derived nutrients back to the Subbasin as their carcasses decompose after 
spawning. These nutrients increase stream productivity and provide a food source for 
both terrestrial and aquatic species (Cedarholm et al. 2000). 

Past salmon harvest management in the ocean and the Columbia River and habitat 
degradation have resulted in a decrease in the abundance of some species in the Klickitat 
Subbasin. This has resulted in a decrease in the amount of nutrients delivered to portions 
of the Subbasin. However, hatchery production and release of hatchery fall Chinook and 
coho beginning in the 1950s has increased marine-derived nutrients in the mainstem 
Klickitat River.  Although hatchery production will be decreased under the new plan, 
increased adult production goals for spring Chinook and steelhead should help alleviate 
the loss of marine-derived nutrients resulting from hatchery fish spawning naturally in the 
Subbasin. 

The reduction in hatchery production, as well as the elimination of out-of-Subbasin 
hatchery transfers, signals a change in Subbasin fisheries management. The Master Plan 
emphasizes the production of native fish stocks in both the natural and hatchery 
environments. The proposed production and harvest actions are expected to increase the 
abundance and productivity of native steelhead and spring Chinook, thereby ensuring that 
the ecological functions provided by these species are maintained into the future. 

Principle 6:  Biological diversity allows ecosystems to persist in the face of 
environmental variation. 

NPCC Fish and Wildlife Program: 

The diversity of species, traits and life histories within biological 
communities contributes to ecological stability in the face of disturbance 
and environmental change. Loss of species and their ecological functions 
can decrease ecological stability and resilience. It is not simply that more 
diversity is always good; introduction of non-native species, for example, 
can increase diversity but disrupt ecological structure. Diversity within a 
species presents a greater range of possible solutions to environmental 
variation and change. Maintaining the ability of the ecosystem to express 
its own species composition and diversity allows the system to remain 
productive in the face of environmental variation. 

The diversity of fish populations will be ensured primarily through habitat improvement, 
increased access to suitable habitat, and habitat protection actions across the Subbasin. 
Thus, if environmental conditions result in, for example, the failure of a spawning 
aggregate in one portion of the Subbasin, the existence of populations in other parts of the 
Subbasin will allow production to continue. 
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It is known that changing ocean and estuary conditions can result in wide swings in fish 
population abundance. The Master Plan sets a minimum escapement target for steelhead 
and spring Chinook to account for low survival years as well as higher average 
escapement targets to take advantage of better survival years. This strategy will help fish 
populations to rebuild quickly to levels needed to sustain the species over time.  To 
achieve the higher average escapement target, harvest will likely need to be adjusted in 
some years.  Harvest actions will be consistent with the goal of allowing more wild fish 
to spawn naturally, thereby producing more juveniles in subsequent years. 

The Master Plan calls for the elimination of the Skamania summer steelhead hatchery 
program. Elimination of this steelhead stock is consistent with the goal to protect and 
restore the native ecology of the Subbasin.  

It is recognized that, while hatchery programs may provide substantial harvest and 
conservation benefits, they also pose risks to native fish communities. Hatcheries can 
prevent fish from taking advantage of favorable habitat conditions by decreasing 
population productivity. To reduce hatchery effects on wild anadromous fish populations, 
the Master Plan sets performance targets for the proportion of hatchery fish present on the 
spawning grounds (pHOS), incorporates HSRG recommendations to ensure that the 
natural environment, rather than the hatchery environment, drives the local adaptation of 
the composite stock, limits the proportion of the wild population used as hatchery 
broodstock (less than 25%), and sets minimum and average adult escapement targets.  
The influence of hatchery populations on natural-origin fish will also be reduced by 
implementing selective fisheries to target hatchery fish. The objective is to ensure that the 
natural, rather than the hatchery, environment drives local adaptation of the integrated 
population.  

As discussed above under Principle 3, the risks to native species from harvest-oriented 
programs for coho and fall Chinook will be minimized by actions designed to avoid 
negative interactions between native and non-native species.  Monitoring and evaluation 
programs will aid managers in determining impacts to wild fish populations.  

Principle 7:  Ecological management is adaptive and experimental. 

NPCC Fish and Wildlife Program: 

The dynamic nature, diversity, and complexity of ecological systems 
routinely disable attempts to command and control the environment.  
Adaptive management — the use of management experiments to 
investigate biological problems and to test the efficacy of management 
programs — provides a model for experimental management of 
ecosystems.  Experimental management does not mean passive "learning 
by doing," but rather a directed program aimed at understanding key 
ecosystem dynamics and the impacts of human actions using scientific 
experimentation and inquiry. 
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Biological goals for spring Chinook and steelhead are based on both conservation and 
harvest objectives.  The conservation component of the steelhead hatchery program is 
designed to re-establish a viable population above Castile Falls in the event that natural 
colonization is ineffective or protracted.  The program will target adult escapement near 
levels of estimated habitat capacity derived from scientifically based models prior to 
program suspension.  Upon termination of the hatchery releases, M&E activities will be 
used to track the viability of the upper Subbasin’s newly established population.  
Scientifically based information derived from such activities will be used to guide long-
term adaptive management strategies pertaining to the population.   

The spring Chinook abundance objective is to achieve a minimum and average 
escapement of 400 and 700 adults, respectively.  In regard to spatial structure, the 
objective is to have spring Chinook spawn throughout their historical range in the 
Subbasin.  Monitoring and evaluation programs will determine the success of the 
proposed spring Chinook programs and will be used to make modifications if needed.  

The Master Plan proposes to test whether post-release survival of coho and fall Chinook 
can be achieved by making several changes to current programs.  If the changes are 
successful, hatchery production release numbers in the Klickitat Subbasin could be 
permanently reduced.  The excess fish could be used outside the Subbasin and the current 
harvest levels for terminal fisheries could still be maintained. Program changes that will 
be tested include transition to local broodstock and elimination of direct stream releases 
of out-of-Subbasin juveniles.  These changes are also expected to eliminate the potential 
for out-of-Subbasin disease transfers and/or outbreaks and should provide positive 
benefits for natural populations by reducing competition and predation impacts from 
hatchery fish.  

Coho and fall Chinook hatchery production is being reduced to determine if a switch to 
the use of local broodstock, elimination of direct juvenile release to the river, and the 
construction of new hatchery facilities increase survival sufficiently to meet harvest 
objectives. This “experiment”, although focused on harvest, should provide benefits to 
wild fish by reducing competition and predation impacts from hatchery fish.  

The coho program may be terminated if the co-managers can develop new fisheries 
outside of the Subbasin to meet Tribal treaty harvest goals.  The YN will work with 
parties to U.S. v Oregon to find fishing locations that provide similar harvest benefits, but 
fewer or acceptable impacts to other ESA-listed stocks. 

The Master Plan does not account for, or assume, any improvements in habitat conditions 
in the mainstem Columbia or estuary.  However, smolt-to-adult return rate data will be 
collected to track fish survival once they leave the Subbasin to see if survival rates 
change over time.   M&E results will be used to determine if escapement, harvest, and 
spawning escapement targets are being achieved. Subbasin fisheries management will be 
altered based on the results of M&E. 
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Principle 8: Ecosystem function, habitat structure and biological performance are 
affected by human actions. 

NPCC Fish and Wildlife Program: 

As humans, we often view ourselves as separate and distinct from the 
natural world. However, we are integral parts of ecosystems.  Our actions 
have a pervasive impact on the structure and function of ecosystems, while 
at the same time, our health and well being are tied to these conditions.  
These actions must be managed in ways that protect and restore 
ecosystem structures and conditions necessary for the survival and 
recovery of fish and wildlife in the basin.  Success depends on the extent to 
which we choose to control our impacts so as to balance the various 
services potentially provided by the Columbia River Basin. 

Common threads running through the discussions of all eight scientific principles are 
human effects on anadromous fish and their habitats and the human need for anadromous 
fish. The Master Plan is designed to accommodate both the human-caused degradation of 
Klickitat Subbasin salmon and steelhead stocks and the cultural, economic, commercial, 
and recreational importance of those stocks by improving and protecting fish habitat, 
restoring and increasing naturally spawning populations, and accommodating treaty 
harvest rights.  

The habitat portion of the Plan is focused on addressing human degradation of stream 
habitat throughout the Subbasin. (The Master Plan does not account for, or assume, any 
improvements in habitat conditions in the mainstem Columbia or estuary.)  Strategies and 
actions are designed to target the key habitat factors limiting fish abundance, 
productivity, spatial structure, and life history diversity.  The co-managers and other 
entities have identified approximately $130 million of habitat enhancement and 
protection actions for the Subbasin (Appendix A).  A prioritization strategy has been 
developed to guide the action selection and implementation process.  

The hatchery program attempts to balance the treaty harvest rights of the Yakama Nation 
with the impacts hatchery facilities and fisheries have on native fish communities.  This 
balance is evidenced by the large reduction in hatchery production proposed for the 
Subbasin. 

Harvest levels and rates will be monitored and enforced under the proposed project.  
Selective sport fisheries that require fishers to release wild fish will be maintained 
throughout the Subbasin. Tribal members will be encouraged to release all unmarked fish 
to the stream as well. 

3.2 Step 1 Requirements for All Projects   

The Eight Scientific Principles are the basis for the review elements contained in the 
NPCC’s Major Project Review.  A discussion of how the Master Plan addresses each 
general project review element is presented in this section.  The review elements are 
quoted from NPCC 2000. 
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Address the relationship and consistencies of the proposed project to the 
eight scientific principles. 

Section 3.1 contained a thorough presentation of the Eight Scientific Principles and the 
ways in which the proposed Master Plan satisfies them.  In addition, the Master Plan has 
been designed to satisfy the Step 1 requirements, all of which derive from the Eight 
Scientific Principles.  The proposed project recognizes the inter-relationships between 
species, their habitats, natural forces, and human activities.  Biological objectives with 
measurable attributes have been defined for each of the target species and the links 
between the proposal and other projects and activities in the Subbasin are described 
(Chapter 6.0)  Implementation strategies as well as monitoring and evaluation are 
included in the Master Plan (chapters 6.0 and 7.0). Conceptual designs and costs are 
found in chapters 8.0 and 9.0.    

Describe the link of the proposal to other projects and activities in the 
subbasin and the desired end-state condition for the target subbasin.  

The Klickitat Subbasin is the target of the proposed project.  The Master Plan is linked to 
and consistent with the Klickitat Subbasin Plan (Yakama Nation, Klickitat County, and 
WDFW 2004) and the draft Klickitat Subbasin Recovery Plan for the Middle Columbia 
River Steelhead ESU (NOAA-Fisheries 2007).  The goals and objectives defined for the 
proposed project echoes those found in the other plans. It is envisioned that the 
implementation of the proposed project will augment the actions performed under the 
Subbasin and recovery plan and will lead to healthy, harvestable, and sustainable 
populations of spring Chinook, fall Chinook, steelhead, coho, bull trout, and Pacific 
lamprey as well as improved habitat within the Subbasin. The Klickitat Subbasin Plan 
and recovery plan are discussed further in sections 4.2.1 and 4.2.2.   

Define the biological objectives with measurable attributes that define 
progress, provide accountability and track changes through time 
associated with this project.  

Biological objectives have been established for steelhead, spring Chinook, fall Chinook, 
and coho within the Klickitat Subbasin.  The objectives are defined in terms of “primary” 
conservation and harvest objectives and numerical objectives.  Conservation goals are 
measured in terms of productivity, abundance, life history diversity, and geographic 
distribution (spatial structure).  Harvest goals are divided into Tribal and sport harvests in 
the mainstem and inside the Klickitat Subbasin. Habitat objectives are discussed in terms 
of limiting factors.  The primary objectives and references to the sections and tables 
containing the measurable objectives are presented in Chapter 2.0 and discussed in detail 
in Chapter 6.0.  

Describe the implementation strategies as they relate to the current 
conditions and restoration potential of the habitat for the target species 
and the life stage of interest.  
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Implementation strategies are contained in Chapter 6.0 for each of the target species.  
Strategies have been established to implement conservation, harvest, and habitat actions.  
All actions are aimed at accomplishing the goals and objectives established for each 
species.  Sections where the strategies are detailed are 6.1.5 (steelhead), 6.2.5 (spring 
Chinook), 6.3.5 (coho), 6.4.5 (fall Chinook), 6.5.5 (Pacific lamprey), and 6.6.5 (bull 
trout). Appendix A also contains habitat information.  

Address the relationship to the habitat strategies found in the 2000 
Columbia River Basin Fish and Wildlife Program (Section D.3). 

The habitat objectives and strategies contained in the Master Plan are based on the habitat 
strategies found in the 2000 Columbia River Basin Fish and Wildlife Program (NPCC 
2000).  The FWP calls for protection and restoration “of freshwater habitat for all life 
history stages of the key species.”  It also requires that “ecological connectivity between 
aquatic areas, riparian zones, floodplains and uplands” be protected and increased.   The 
habitat strategies proposed reflect these requirements.   

Habitat strategies in this Master Plan reflect the identified limiting factors for the 
Klickitat Subbasin and focus on major and minor spawning areas (MaSA and MiSA).  As 
an example, Table 6-6 for steelhead lists the target areas within the Subbasin and the 
limiting factors for each.  Table 6-7 presents the six habitat strategies proposed for 
steelhead and the streams and/or reaches where the strategies will be implemented.  The 
strategies include protecting stream corridor structure and function, restoring passage and 
connectivity between habitat areas, restoring floodplain function and channel migration 
processes, restoring riparian condition, restoring normative flow regimes, and restoring 
degraded water quality.  Strategies for the other species are similar to those described for 
steelhead.  These strategies will be refined in Steps 2 and 3.  

Ensure that cost-effective alternate measures are not overlooked and 
include descriptions of alternatives for resolving the resource problem, 
including a description of other management activities in the subbasin, 
province, and basin.  

Formulation of the proposed project included examination of other strategies (Sections 
6.1.4, 6.2.4, 6.3.4, 6.4.4, 6.5.4, and 6.6.4).  The discussions of strategies for each species 
include descriptions of the options and the reasons for their rejection.  Generally, the 
options were 1) continue existing hatchery operations, 2) cease hatchery operations and 
concentrate on habitat improvement and restoration, and 3) institute an integrated 
hatchery program as well as habitat improvement and restoration.  The YN considered 
current management activities in the Subbasin, province, and Basin before proposing the 
preferred options.   

Provide the historical and current status of anadromous and resident fish 
and wildlife in the subbasin most relevant to the proposed project.  

The historical and current status of the species of concern to this Master Plan is described 
in Chapter 6.0.  In the case of each of the species, the numbers of fish have declined from 
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historical levels.  Steelhead and bull trout numbers are low enough that these species are 
currently listed under the provisions of the Endangered Species Act. Spring Chinook 
populations are considered depressed by WDFW.   

Describe current and planned management of anadromous and resident 
fish and wildlife in the subbasin. 

Chapter 6.0 also contains descriptions of both current and planned management of 
steelhead, spring Chinook, coho, fall Chinook, Pacific lamprey, and bull trout in the 
Klickitat Subbasin. It is recognized that past and current management of hatcheries, 
harvest, and habitat within the Subbasin have not led to increasing fish numbers and 
distribution.  Therefore, new management strategies are being proposed under this Master 
Plan.  

Demonstrate consistency of the proposed project with National Marine 
Fisheries Service recovery plans and other fishery management and 
watershed plans.  

The proposed project has been designed to be compatible and consistent with the draft 
Klickitat Recovery Plan and the Klickitat Subbasin Plan.  All of the plans have the goal 
of increasing naturally spawning anadromous fish numbers and distribution in the 
Klickitat Subbasin while minimizing negative effects to resident fish and wildlife. All the 
plans were stimulated by and based upon the NPCC’s FWP (NPPC 2000).   

Describe the status of the comprehensive environmental assessment. 

A draft Environmental Impact Statement is currently being prepared for modifications at 
the Lyle Falls Fishway. Modifications are proposed by the YN and the Bonneville Power 
Administration (BPA).  The Lyle Falls fish ladder, at approximately RM 2.0, currently 
does not meet state or federal fishway design criteria.  Proposed modifications would be 
consistent with these criteria as well as with the objectives of the Master Plan by 
improving migratory fish access into the Subbasin and improving monitoring and 
evaluation capabilities.  A Biological Assessment also is being prepared for review in 
mid-2008.  An Environmental Impact Statement for the projects proposed under this 
Master Plan will be prepared at the Step 2 level for project review. 

Describe the monitoring and evaluation plan.  

The monitoring and evaluation plan proposed for this project is detailed in Chapter 7.0.  
The proposed program includes actions dealing only with the hatchery and harvest 
components of the Master Plan; no program is proposed for habitat because these 
measures will be covered in the Klickitat River Basin Recovery Plan being developed by 
the YN, WDFW, and the federal agencies.  This will assure that the program proposed for 
the Klickitat River habitat strategy is consistent with M&E protocols being used 
throughout the Columbia River Basin. 

The M&E plan has been designed to be consistent with the efforts of PNAMP and 
CSMEP.  YN continues to participate in regional efforts to develop standardized 
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research, monitoring, and evaluation methods and recommendations and is committed to 
using adaptive management to incorporate PNAMP and CSMEP recommendations into 
Yakima Basin projects, including those proposed under this Master Plan for the Klickitat 
Subbasin.  

M&E for hatchery activities below focus on determining the success of the hatchery 
programs, identifying the effects each program has on native stocks, and identifying and 
rectifying critical uncertainties.  In relation to harvest, managers will use traditional time, 
area, and gear restrictions in combination with measures such as selective fisheries to 
target fisheries on stocks not intended to be used to restore natural production in the 
Subbasin.  Fisheries will be monitored using creel and on-the-water methods; regulations 
will be enforced by Tribal and WDFW fish and wildlife officers. Estimated harvest by 
population and run sizes will be updated and analyzed on a regular basis so that in-season 
adjustments to fisheries can be made if necessary.    

The results of M&E activities under the Master Plan will be presented in annual reports. 
A yearly workshop will be held to present study findings to other agencies and interested 
public.  Study results and workshop materials will be stored on the web at www.ykfp.org. 

Describe and provide specific items and cost estimate for 10 Fiscal Years 
for planning and design (i.e. conceptual, preliminary and final), 
construction, operation and maintenance and monitoring and evaluation.  

The costs associated with the proposed project are presented in Chapter 9.0.  

3.3 Step 1 Requirements for Artificial Production Projects 

In addition to the NPCC requirements for all projects, the Major Project Review process 
has specific requirements for artificial production projects.   

Address the relation and link to the artificial production policies and 
strategies [of the 2000 FWP, Sections D.4 and Technical Appendix] 

The proposed project is based on the artificial production policies and strategies found in 
the FWP (NPCC 2000).  The primary FWP strategy for artificial production states that 
“Artificial production can be used, under the proper conditions, to 1) complement habitat 
improvements by supplementing native fish populations up to the sustainable carrying 
capacity of the habitat with fish that are as similar as possible, in genetics and behavior, 
to wild native fish, and 2) replace lost salmon and steelhead in blocked areas.”  One of 
the main purposes of the proposed project is to increase numbers and distribution of 
native species (spring Chinook and summer steelhead) by transitioning from traditional 
hatchery programs to HSRG-based integrated programs using genetically similar stocks 
(Chapter 6.0).  The M&E plan is designed to ensure that production strategies are not 
harmful to naturally spawning native stocks.  If problems are identified, management 
programs and strategies will be adjusted.  As the abundance of restored stocks increase, 
and fish begin to spawn in the wild and exploit available habitats, hatchery 
supplementation is expected to decline and eventually be eliminated.  

http://www.ykfp.org/�
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Provide a completed Hatchery and Genetic Management (HGMP) for the 
target population(s).  

The draft HGMPs for the proposed Klickitat River Anadromous Fisheries Master Plan 
are found in Appendix B.  

Describe the harvest plan (see 2000 Columbia River Basin Fish and 
Wildlife Program, Basinwide Provisions, Section D.5).  

Harvest plans for the target species are outlined in Chapter 6.0.  The goals of the harvest 
plans for each species are summarized in Chapter 2.0.    

Provide a conceptual design of the proposed facilities, including an 
assessment of the availability and utility of existing facilities.  

The conceptual designs for the proposed hatchery modifications, fishways, and 
acclimation facilities are contained in Chapter 8.0.  

Provide a conceptual design of the proposed strategies and/or facilities.  

The conceptual designs for the facilities (hatchery modifications, fishways, acclimation 
facilities) are presented in.  Strategies for harvest, hatcheries, and habitat are described in 
Chapter 6.0.  
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CHAPTER 4.0 LOCAL AND REGIONAL CONTEXT FOR THE 
PROPOSED PROJECT 

4.1 Local and Regional Context  

4.1.1 Geography, Topography, Hydrology, Habitat, and Land Use 

The Klickitat Subbasin is located in southcentral Washington State within the NPCC’s 
Columbia Gorge Province (Figure 4-1).  The Subbasin covers an area of about 1,350 
square miles and is nearly equally divided between Yakima and Klickitat counties.  The 
northern portion of the Subbasin lies within the boundaries of the reservation of the 
Confederated Tribes and Bands of the Yakama Nation.   

The area’s climate is characterized by the Pacific Ocean’s maritime influence and the 
more arid climates found on the east side of the Cascade Range.  Temperatures in the 
northwest portion of the Subbasin are cooler and wetter than those in the southeast.  
Summers are dry with average temperatures of 55°F to 70°F and winters are cold and wet 
with average temperatures of 25°F to 37°F.  Precipitation decreases from the west to the 
east side of the area. Mount Adams typically receives 140 inches of precipitation per year 
while east side areas receive about 9 inches.  The months receiving the greatest 
precipitation are December and January; the driest months are July and August (Yakama 
Nation et al. 2004). 

The Subbasin’s geology is typical of the basalt-covered areas of eastern Washington and 
Oregon. Thick layers of basalt cover the land; rivers carve steep-walled canyons through 
the layers.  Mountainous portions of the Subbasin are characterized by coniferous forests 
while more the arid regions are covered by vegetation typical of sagebrush steppes and 
grasslands.  The Klickitat River occupies a relatively wide valley separated from the 
surrounding plateau by steep slopes.  

Forests cover nearly 75% of the Klickitat Subbasin. Upland areas provide habitat for a 
variety of large and small mammals, birds, reptiles, and amphibians.  According to the 
Klickitat Subbasin Plan (Yakama Nation et al. 2004), many wildlife species in this area 
are “listed as federal and/or state Threatened, Endangered, Sensitive or At-Risk.”  The 
area is important for overwintering mule deer and is part of the Pacific flyway for 
migratory waterfowl.  Elk and mule deer use the higher elevations during the summer 
months and many neotropical migratory birds as well as the flammulated owl, breed in 
the Klickitat Subbasin.  The Subbasin provides habitat for western gray squirrels, a 
species which is at low levels in other parts of Washington.   

Terrestrial habitat has been adversely affected in many areas of the Subbasin.  Logging, 
agriculture, residential development, road construction, and the introduction of invasive 
species of plants and animals have all played a part in reducing riparian, wetland, and 
upland habitats.  Habitats such as white oak forests have been fragmented which 
adversely affects wildlife movements through the area.  
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The major rivers in the area are the Columbia River, Klickitat, and Little Klickitat.  Each 
contains populations of anadromous and resident fish.  The anadromous populations have 
decreased over the past century due to reduction in suitable aquatic habitat, fish passage 
blockage, and commercial overharvest.  Life history, distribution, and population 
information about the fish species that are the focus of this Master Plan are found in 
chapters 1.0 and 6.0, Appendix B, and the Klickitat Subbasin Plan (Yakama Nation, 
Klickitat County, and WDFW 2004) 

The Klickitat River headwaters lie in the Goat Rocks Wilderness at about 5,000 ft in 
elevation.  From here, the river flows 95 miles before entering the Columbia River at 
Lyle, Washington, upstream of Bonneville Dam.  The Klickitat is “one of the longest 
undammed rivers in the northwest” (Yakama Nation et al. 2004).  Swale Creek, Little 
Klickitat River, Outlet Creek, the West Fork of the Klickitat, Diamond Fork, and Big 
Muddy Creek are major tributaries to the Klickitat.  

The hydrology of the Klickitat Subbasin is described in detail in the Klickitat Subbasin 
Plan (Yakama Nation et al. 2004).  Channel gradients range from 8% or greater near the 
headwaters to less than 1% along much of the mainstem. In the vicinity of the Klickitat 
Hatchery at RM 42.4, the channel gradient is 1% to 2%.  The river has two major falls:  
Lyle Falls at RM 2.2 and Castile Falls at RM 64 to 64.5.  Lyle Falls is a series of five 
falls ranging from 4 to 12 feet; Castile Falls is a series of 11 falls with a total elevation 
change of approximately 80 feet. The major tributaries are generally characterized by low 
gradient reaches on the valley floor, a falls or high gradient reach between the valley and 
the plateau.   

River flows within the Subbasin are unregulated.  Water is diverted from portions of 
some tributaries, including Swale Creek, Little Klickitat River, and Outlet Creek, for 
water supplies and irrigation.  The remainder of the Subbasin exhibits a natural flow 
regime. Klickitat River flows, as well as those of tributaries in the middle and upper 
portions of the Subbasin, are dominated by snowmelt.  The highest river flows occur in 
late spring.  The snow pack on Mt. Adams contributes to river flows well into the 
summer months.  In the mid-elevations, hydrographs are dominated by rain on snow; 
highest flows occur in the winter during warm winter storms.  

In the lower elevations where channel gradients are nearly flat, stream velocities, stream 
energy, and erosion potential are low.  In the steeper canyon areas, there is greater energy 
and greater erosion potential.  Sedimentation occurs as a result of forest and agricultural 
practices and construction activities.  The areas along the mainstem above Castile Falls 
and the riparian areas along parts of the Little Klickitat River are the most affected in the 
Subbasin.  

The Subbasin experiences other water quality problems related to low instream flows and 
high water temperatures.  Swale Creek and Little Klickitat River (and many of its 
tributaries) have flows too low to support fish during part of the year.  Other streams, 
including the mainstem Little Klickitat, experience water temperatures too high for 
resident and anadromous fish. High water temperatures may be the result of low water 
and lack of riparian vegetation.  
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The natural hydrology of the lower reaches of the Subbasin has been altered by 
inundation due to the creation of the Bonneville Pool following construction of 
Bonneville Dam. The Klickitat Subbasin Plan (Yakama Nation et al. 2004) states that 
“[t]ravel corridors between the Klickitat River and the Columbia River, and connectivity 
to essential habitats (e.g., breeding, feeding, seasonal ranges) between and along the 
Columbia River to other subbasins [and] drainages was lost for a number of species (i.e., 
blacktail deer, western gray squirrels, neotropical birds).”  In addition, hydroelectric 
development has resulted in the loss of wetland habitat especially in the valleys and on 
the plateaus.  Though the lower Klickitat River has “remained relatively isolated from 
direct shoreline development over most of its length”, channelization and constriction 
from road development has damaged habitat in some reaches.  

Two major hydroelectric dams are located on the Columbia River near the mouth of the 
Klickitat River:  Bonneville and The Dalles.  Juvenile and adult anadromous fish must 
pass Bonneville Dam to complete their life history.  Irrigation diversions or water supply 
facilities are located in Outlet Creek, Hellroaring Creek, Swale Creek, and the Little 
Klickitat River (Figure 4-1).     

Existing artificial production facilities in the Klickitat Subbasin are Klickitat Fish 
Hatchery and fish ladders at Lyle Falls and Castile Falls (Figure 1-2).  Descriptions of 
these facilities are found in Chapter 8.0.  

4.1.2 Archeology, History, and Socio-economic Aspects 

The Klickitat Subbasin is thought to have been occupied by humans for more than 30,000 
years.  Archeological evidence shows that salmon fishing has occurred on the Columbia 
River for more than 10,000 years.  People traveled from outside the area to trade for 
salmon.  European Americans began to arrive in large numbers in the Columbia River 
country in 1843.   

Currently, the Klickitat Subbasin has about 11,000 residents.  The population centers are 
Goldendale (3,760 residents) and the unincorporated towns of Klickitat, Lyle, and 
Glenwood (Figure 1-2).  It estimated that residential development occurs on less than 
0.5% of the Subbasin.  The area is important for recreation, timber, and agriculture. There 
are two major hydroelectric dams (Bonneville and The Dalles) on the Columbia River in 
the vicinity of the Klickitat Subbasin.   

Land use is consistent with the Subbasin’s climate, vegetation, and topography.  Most of 
the Subbasin is forested (Section 4.1.1) and is managed for commercial timber 
production.  The primary landowner is the Yakama Nation; the rest of the forest lands are 
owned by the State of Washington and various private entities. 

The remainder of the Subbasin is used mostly for agriculture:  pasturage, dry-land 
farming, and livestock grazing. These activities occur outside of the areas unsuited to 
forest.  About 8,600 acres are irrigated, primarily along Outlet Creek, the upper Swale 
Creek drainage, and along the Little Klickitat River near Goldendale.  
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The Klickitat Subbasin is about equally divided between Klickitat and Yakima counties 
(Yakama Nation et al. 2004) (Figures 1-1 and 1-2).  The northern half of the Subbasin is 
within the Yakama Nation Reservation.  In the southern half, about 90% of the land is 
privately owned, about 10% is owned by various agencies of the State of Washington, 
and the rest (less than 1%) is owned by the federal Bureau of Land Management and the 
U.S. Fish and Wildlife Service (USFWS).  Special use areas within the Subbasin include 
the Columbia River Gorge National Scenic Area, the Klickitat Wildlife Area, and 
Conboy Lake National Wildlife Refuge.  The lower 10 miles of the Klickitat River are 
designated “recreational” under the federal Wild and Scenic Rivers Act in 1986.   

4.2 Current and Planned Management Activities 

The Klickitat Subbasin is currently covered by and consistent with several management 
plans including the Klickitat Subbasin Plan (Yakama Nation, Klickitat County, and 
WDFW 2004), NOAA-Fisheries Draft Steelhead ESU Recovery Plan (NOAA-Fisheries 
2007), Washington State Watershed Planning Process, and the Washington State Salmon 
Recovery Planning Process.    

4.2.1 Klickitat Subbasin Plan 

The Klickitat Subbasin Plan was prepared for the NPCC in 2004.  The subbasin planning 
process exists within the context of the Fish and Wildlife Program (NPCC 2000) which 
envisioned that the plans would provide locally developed fish and wildlife restoration 
and protection priorities. The Klickitat Subbasin Plan had as a major goal the 
identification of management actions that would promote compliance with the federal 
Endangered Species Act and the federal Clean Water Act.  The plan’s vision statement is 
as follows: 

We envision healthy self-sustaining populations of indigenous fish and 
wildlife that support harvest and other purposes.  Decisions and 
recommendations will be made in a community based, open and 
cooperative process that respects different points of view, and will adhere 
to all rights and statutory responsibilities.  These efforts will contribute to 
a robust and sustainable economy. (Yakama Nation et al. 2004) 

The Subbasin goals identified by the plan are:  

• Protect or enhance the structural attributes, ecological function, and 
resiliency of habitats needed to support healthy populations of fish and 
wildlife. 

• To restore and maintain sustainable, naturally producing populations 
of spring Chinook, steelhead that support tribal and non-tribal harvest 
and cultural and economic practices while protecting the biological 
integrity and the genetic diversity of the subbasin. (Yakama Nation et 
al. 2004) 
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The proposed project is aimed at accomplishing both Subbasin goals, but is particularly 
concerned with the second goal.   

4.2.2 NOAA Recovery Plan 

NOAA has formulated a working draft of a recovery plan to satisfy the requirements of 
the Endangered Species Act to support recovery of the Distinct Population Segment 
(DPS) of steelhead found in the Klickitat Subbasin (NOAA-Fisheries 2007).  The 
purpose of the plan is to “restore the Klickitat steelhead population and its habitat to a 
level that supports DPS recovery and allows the population to become a viable 
component of its ecosystem.”  Biological recovery goals are designed to “ensure long-
term persistence of viable populations of naturally produced steelhead distributed across 
their native range.”   

The proposed project is consistent with the goals of the NOAA Recovery Plan.  One of 
the project’s major goals is to enhance and restore summer steelhead to their historical 
range within the Klickitat Subbasin.  Hatchery steelhead will not be released above 
Castile Falls for 9 years so that it may be determined if wild fish can re-colonize this 
habitat on their own.  If wild steelhead do not re-colonize stream habitat above Castile 
Falls, a hatchery program that uses both anadromous and resident rainbow trout (and 
associated crosses) as broodstock will be implemented. To accomplish this, a new 
juvenile acclimation facility may be constructed at McCreedy Creek for hatchery juvenile 
steelhead released upstream of Castile Falls.  Integrated hatchery programs for steelhead 
are designed to meet specified proportion of natural influence (PNI) and PHOS objectives 
to assure that the natural environment drives the adaptation of the integrated population.  
HSRG guidelines for the composition of hatchery and natural origin steelhead spawners 
used as broodstock and spawning in the wild will be followed.  Hatchery releases above 
Castile Falls will be terminated once steelhead population goals are achieved in this 
portion of the Subbasin. 

4.2.3 Washington State Watershed Planning Process 

The watershed planning process for the State of Washington began with passage of 
ESHB 2514 in 1998 (Ch. 90.82 RCW).  The planning process is aimed at finding local 
solutions to watershed issues.  The primary goal of the program is to successfully manage 
water to ensure that the supply is sufficient for all users including people, farms, and 
salmon. In-stream flow issues are the focus of the program. The State is currently 
entering into a programmatic EIS for the Columbia River Basin Water Drainage 
Program.  Watershed planning in the Klickitat area is in a Phase 4 implementation stage.  

4.2.4 Washington State Salmon Recovery Planning Process 

In 2000, the State of Washington instituted the salmon recovery planning process under 
the concept that “extinction is not an option.”  The goal of the process is to “[r]estore 
salmon, steelhead, and trout populations to healthy harvestable levels and improve those 
habitats on which the fish rely” (Joint Natural Resources Cabinet 2002).  Recovery plans 
must include objective, measurable criteria for recovery; site-specific management; and 
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time and cost estimates aimed at recovery of salmonid populations.  The plans integrate 
local habitat efforts with actions involving hatcheries and harvest.  These recovery 
planning elements are entirely consistent with the proposed project.  

The lead entity for the salmon recovery area encompassing the Klickitat River is Klickitat 
County.  The YN is represented on both the Citizen’s Advisory Committee and the 
Technical Advisory Committee along with a variety of local, state, and federal agencies 
and organizations.  The Klickitat Lead Entity Region Salmon Recovery Strategy 
document is available online at 
http://www.rco.wa.gov/documents/srfb/Lead_Entities/Klickitat/Strategy.pdf. 

The vision statement of the Klickitat Salmon Recovery Plan is as follows:  

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

Their mission is to: “support salmon recovery by identifying credible and fundable 
habitat protection and enhancement projects and support related programs and activities 
that produce sustainable and measurable benefits for fish and fish habitat.” (Klickitat 
County 2007).   

 

http://www.rco.wa.gov/documents/srfb/Lead_Entities/Klickitat/Strategy.pdf�
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CHAPTER 5.0 PROJECT RATIONALE 

Chapter 5.0 discusses the rationale behind the proposed project from the historical, legal, 
socio-economic, and ecological standpoints.   Embedded in the discussion are responses 
to ISRP comments on the 2004 draft Master Plan.   

5.1 Historical and Legal Rationale 

The Columbia River Basin has always been known for its salmon populations.  Lewis 
and Clark were amazed at the abundance.  It is estimated that salmon runs exceeded 5 to 
11 million fish in the Columbia above Bonneville Dam (CRITFC 1995, 2000).  Today, 
the estimate of fish returning above Bonneville is less than 500,000—less than 20% of 
these fish are naturally produced; the rest are hatchery fish. Some salmon stocks are 
currently listed on the Endangered Species List and some have been lost all together. The 
majority of the remaining populations continue to decline.  

The history of anadromous fish use and exploitation within the Columbia Basin is 
marked, in recent times, by a number of legal documents including the Treaty with the 
Yakama of June 9, 1855 (12 Stat. 951);  the Endangered Species Act of 1973; the 
Mitchell Act; Washington State Salmon Recovery Act; and United States versus Oregon.  
Construction of the dams on the Columbia and Snake rivers are of pivotal importance in 
establishing the need for mitigation for decreased salmon stocks.  

The Treaty of June 9, 1855, established the Yakama Nation reservation and provided 
“that the exclusive right of taking fish in the streams running through and bordering said 
reservation [was] hereby secured to said Indians; and at all other usual and accustomed 
stations, in common with the citizens of the United States…”  For the past 50 years, the 
Tribes have managed salmon and steelhead within their boundaries in an effort to 
compensate for the lack of adequate fish stocks to satisfy Tribal needs. Hatcheries and 
fishways were built in the early 1950s in the wake of dam construction on the Columbia 
and Snake rivers.  NPCC’s Fish and Wildlife Program is legally required to be consistent 
with treaty rights.   

The Mitchell Act of 1938 (amended 1946) is aimed at conservation of the fisheries in the 
Columbia River Basin.  The act states that the Secretary of Commerce is directed to: 

…facilitate conservation of the fishery resources of the Columbia River 
and its tributaries; (2) to construct and install devices in the Columbia 
River Basin for the improvement of feeding and spawning conditions for 
fish, for the protection of migratory fish from irrigation projects, and for 
facilitating free migration of fish over obstructions… (CFR 16.9a, 
paragraph 756) 

Many of the hatcheries in the Columbia River Basin were developed in the 1950s using 
Mitchell Act funds.  The Klickitat Fish Hatchery is one of the Mitchell Act hatcheries. 
The facility currently produces spring Chinook, fall Chinook, and coho salmon.  In 
addition, steelhead and coho from outside the Subbasin are released in the Klickitat 
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system in order to provide adequate numbers of fish to support treaty and sport fisheries 
(see below).  

The Endangered Species Act of 1973 (updated 1996) requires identification and 
conservation of threatened and endangered species and their habitats.  NOAA Fisheries is 
responsible for marine and anadromous species while terrestrial and freshwater species 
are the responsibility of the U.S. Fish and Wildlife Service.  Species and/or populations 
are surveyed to determine if they are threatened or endangered.  The habitat critical to 
endangered species is also identified.  In the case of Pacific salmon, NOAA Fisheries has 
identified “Evolutionarily Significant Units” which are essentially the geographic 
location of endangered and threatened populations. Steelhead in the Klickitat area are 
part of the mid-Columbia River ESU and were designated as threatened in 1999.  Bull 
trout throughout the Pacific Northwest are considered “threatened” and are the 
responsibility of USFWS.  Both agencies are tasked with developing and implementing 
plans for the recovery of endangered and threatened species and both agencies work with 
state and local entities in this effort.  

Washington State Salmon Recovery Planning process was instituted in 2000.  The 
program, which was described in Section 4.2, is aimed at developing local programs for 
habitat restoration and enhancement in combination with hatchery and harvest activities.   

In 1969, a landmark decision, known as United States versus Oregon (U.S. v Oregon), 
was made by a federal court.  This decision dealt with the problem of mitigation for 
construction of the John Day Dam, Lower Snake River projects, and other federal actions 
that have reduced the available spawning and rearing habitat for fall Chinook and coho 
salmon. In the decision, the federal district court ruled that the Columbia River tribes 
have a right to a fair share of the available harvest and that the State of Oregon was 
limited in its power to regulate the exercise of Indians’ federal treaty rights.  Eventually, 
the court ordered the parties to proceedings to develop a management plan that equitably 
shared the fishery resource among the parties using the 50/50 allocation formula 
mandated by U.S. v Washington (another tribal fishing rights case).  In the first U.S. v 
Oregon management plan adopted in 1977, the parties agreed to “diligently pursue and 
promote through cooperative efforts upriver maintenance and enhancement of fish habitat 
and hatchery rearing programs…”  

The comprehensive U.S. v Oregon process establishes the basis for allocation of the 
Basin’s harvestable fishery among treaty and non-treaty fishers. Since 1977, the parties to 
U.S. v Oregon have been involved since 1977 in negotiating a series of plans for fisheries 
management in the Columbia River Basin.  These plans have been adopted by the orders 
of the U.S. District Court for the District of Oregon.  The planning process is the 
principal forum through which problems of anadromous fish harvest, stock restoration, 
and production are addressed.    

Production from various hatchery facilities allows harvest to take place at usual and 
accustomed places above Bonneville Dam in the Columbia River mainstem and 
tributaries.  Harvestable fisheries are also dependent upon the transfer of (and rearing of) 
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juvenile salmonids at locations to which the fish will return as adults.  Production from 
the Klickitat Fish Hatchery is integral to upholding treaty fisheries in this area.  

5.2 Socio-economic Rationale 

The economic benefits of harvesting salmon have been discussed numerous reports in 
recent years.  The proposed project is expected to result in harvest of 14,000 coho; 18,000 
fall Chinook; 4,000 spring Chinook; and 2,000 steelhead annually (Chapter 6.0). Data 
contained in Idaho Fish and Wildlife Foundation (IFWF) (2003) suggest that the benefit 
of providing 14,000 salmon to marine and freshwater commercial and recreational 
fisheries would approach $1 million annually.  The benefit of producing 38,000 salmon, 
in that case, would approach $3 million annually. No estimate of the economic value of 
ceremonial and/or subsistence use was made in the Idaho study, though subsistence 
harvest is beneficial economically to Tribal members because they are able to catch 
salmon rather than buy them.  Much of the economic benefit would accrue to smaller 
communities, many of which are in currently economically depressed areas along the 
Columbia River and in Klickitat County.  

5.3 Ecological Rationale 

The ecological rationale for the proposed project is rooted in the recognition that 
hydroelectric installations and habitat degradation have lead to critically low populations 
of salmonids in the Klickitat Subbasin.  Some populations (steelhead and bull trout) are 
considered endangered or threatened.  Secondly, habitat, hatchery, and harvest actions to 
date have not resulted in naturally producing, sustainable populations of salmon and 
steelhead.   

The proposed project is part of a holistic approach to returning salmon populations and 
habitat to a state as close as possible to those existing prior to development.  The purpose 
of the proposed project is to produce, in a hatchery setting, salmon and steelhead that will 
be used to supplement populations in the Klickitat Subbasin with the goal of eventually 
discontinuing the hatchery production as the naturally spawning populations become self-
sustaining and begin to increase.  The hatchery programs are designed to avoid adverse 
impacts to resident and native anadromous populations.  Brood stocks as close to the 
native stocks as possible will be used.   

In addition, habitat restoration and enhancement activities will be carried out to assure 
that the increased fish produced in the hatchery programs will have some place to spawn 
and rear.  Returning as much damaged habitat as possible to an approximation of its 
original form will benefit not only the target species, but others as well including 
terrestrial species.   

Chapter 6.0 describes in detail the proposed hatchery, habitat, and harvest programs for 
spring Chinook, steelhead, fall Chinook, coho, bull trout, and Pacific lamprey.  
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CHAPTER 6.0 PROPOSED PROGRAMS 

The YN reviewed multiple strategies and approaches for achieving fisheries objectives in 
the Klickitat River. Based on this review, the YN believe they have developed a 
comprehensive plan that not only protects and restores native fish populations, but also 
meets Tribal treaty rights as defined through such legal processes as U.S. v Oregon 
(http://www.ccrh.org/comm/river/legal/sojudge.htm).  

The Master Plan recognizes that to be successful, actions must be integrated across what 
the region refers to as the “4 Hs” (Hatcheries, Habitat, Harvest, and Hydro). The Master 
Plan focuses primarily on Habitat, Hatcheries, and Harvest because there are no 
hydroelectric facilities on the Klickitat River.  However, the effect mainstem Columbia 
River dams (Hydro) have on the survival of fish populations originating in the Klickitat 
River was taken into consideration when setting hatchery release numbers, adult 
escapement, and harvest goals. 

A brief summary of the major actions or objectives proposed for each “H” examined in 
the plan is presented below. 

Habitat:  Protecting existing high quality stream habitat and restoring degraded habitat is 
essential if ESA-listed populations of steelhead and bull trout are to be recovered in the 
Subbasin. The Master Plan identifies the major habitat factors limiting fish production 
and relies on the strategies and actions proposed in the Klickitat River Basin Salmon 
Recovery Plan to improve habitat quality and quantity. The habitat strategies are targeted 
primarily at Major Spawning Areas for ESA-listed steelhead, but are expected to provide 
benefits to other resident and anadromous fish species inhabiting the same portions of the 
Subbasin. Additionally, fish passage at both Lyle Falls and Castile Falls will be improved 
to create better migration conditions for all native fish species. The habitat strategy is 
expected to result in an 85% and 26% relative increase in ESA-listed steelhead 
abundance and productivity, respectively.  Habitat actions will also provide substantial 
benefits to native spring Chinook as well as ESA-listed bull trout and Pacific lamprey. 

Hatcheries:  The YN recognizes that current hatchery practices need to be changed to 
reflect recent scientific advances and to avoid negative effects hatchery fish may have on 
naturally spawning populations including listed species. Because hatchery fish may 
interbreed with, compete with, and prey on, native fish populations, the following actions 
are proposed to reduce these impacts: 

1. Coho hatchery releases in the Subbasin will be reduced from approximately 3.7 
million to 1.0 million juveniles. 

2. A new hatchery and acclimation facility (Wahkiacus) will be constructed at 
RKm 27 (Figure 1-2) so that hatchery coho and fall Chinook may be released 
lower in the Subbasin, thereby reducing impacts to native fish species. 

3. Hatchery steelhead will not be released above Castile Falls for 9 years so that it 
may be determined if wild fish can re-colonize this habitat on their own.  

http://www.ccrh.org/comm/river/legal/sojudge.htm�
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4. Hatchery adult spring Chinook will be collected at Lyle Falls or the Klickitat 
River Hatchery, then transported and released into suitable habitat above Castile 
Falls in an effort to re-establish spring Chinook production in the upper 
Klickitat River.  

5. If wild steelhead do not naturally re-colonize stream habitat above Castile Falls, 
a hatchery program that uses both anadromous and resident rainbow trout (and 
associated crosses) as broodstock will be implemented. A new juvenile 
acclimation facility would be constructed at McCreedy Creek for hatchery 
juvenile steelhead released upstream of Castile Falls. 

6. Volitional release strategies will be implemented for all cultured species. 

7. The coho and fall Chinook programs will begin shifting to the use of local-
origin broodstock. 

8. Integrated hatchery programs for steelhead and spring Chinook are designed to 
meet specified PNI objectives to assure that the natural environment drives the 
adaptation of the integrated population.  

9. Out-of-Subbasin transfers of hatchery coho and fall Chinook fish into the 
Klickitat River Subbasin will be phased out over time to the extent possible with 
a goal of completing all hatchery culture phases within the Subbasin. 

10. HSRG guidelines for the composition of hatchery and natural origin steelhead 
and spring Chinook spawners used as broodstock and spawning in the wild will 
be followed. 

11. Hatchery releases above Castile Falls will be terminated once steelhead 
population goals are achieved in this portion of the Subbasin. 

12. Hatchery programs will be operated in compliance with Tribal and federal 
environmental regulations, including requirements to maintain water quality, 
water quantity, and fish passage. These actions will assure that hatchery 
operations will not reduce the productivity and capacity of a watershed to 
support natural stocks.  

Harvest:  A major goal of the Master Plan is to provide harvest to Tribal members as 
required by treaty obligations and for sport fishing, while at the same time protecting 
naturally spawning populations and contributing to the recovery of ESA-listed steelhead 
and bull trout. Because hatchery fish provide most of the harvestable fish in the Subbasin, 
the Master Plan is structured to balance potential hatchery impacts to listed species with 
the harvest benefits they provide. This balance will be achieved by experimenting with 
reduced hatchery production while at the same time implementing measures that increase 
hatchery fish survival. The goal is to provide greater harvest benefits from fewer hatchery 
smolts. If successful, the average number of fish harvested in all fisheries is expected to 
be: 
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Coho 14,000 

Fall Chinook 18,000 

Spring Chinook 4,000 

Steelhead 2,000 

Additional harvest actions that will be implemented to better meet harvest goals or 
protect listed fish species include: 

1. Marking hatchery fish released in the Subbasin so they can be distinguished 
from natural-origin fish in the hatchery broodstock, on the spawning grounds, 
and in fisheries. 

2. Adopting harvest practices that improve spawning escapement of natural-origin 
steelhead and spring Chinook while fully harvesting hatchery-origin fish. 

Klickitat River sport fishery regulations require that all steelhead caught with an intact 
adipose fin must be released.  This is not the case for Tribal fisheries. Historically, YN 
fishermen have retained all fish captured at traditional fishing areas. However, with the 
ESA listing of Klickitat River Subbasin steelhead, many YN fishermen are voluntarily 
releasing captured wild steelhead unharmed to the stream. The Master Plan proposes to 
use an education outreach program to encourage more fishermen to adopt this practice 
while still respecting Tribal culture and tradition. The goal under the Master Plan is to 
increase average annual wild steelhead escapement to 2,500 adults.  

The strategies proposed in this Master Plan for steelhead, spring Chinook, coho, fall 
Chinook, Pacific lamprey, and bull trout are described below.  Included in each section 
are descriptions of the alternative approaches considered, as well as the rationale for 
rejection.  

6.1 Steelhead 

This section of the Plan contains information on the proposed steelhead program. The 
section includes a brief stock assessment, a review of recent management strategies, 
proposed program goals and objectives, alternatives considered, and rationale for the 
selection of the preferred alternative. 

6.1.1 Steelhead Stock Assessment 

Steelhead Conservation Status 

The ICTRT has identified Klickitat River steelhead as an independent population 
belonging to the Mid-Columbia ESU. The Middle Columbia steelhead ESU was listed as 
threatened under the ESA on March 25, 1999 (64 FR 14517).  The Klickitat steelhead 
population includes both summer-run and winter-run steelhead.   
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Temporal and spatial spawning segregation between the Klickitat steelhead summer and 
winter runs has not been clearly defined.  Genetic analysis of juveniles and adults is 
expected to provide additional information about the spatial and temporal distribution of 
both steelhead races (Chapter 7.0).   

Past genetic analysis on steelhead have shown some degree of genetic differentiation 
between tributaries to the Klickitat River; genetic samples from the upper Klickitat, 
White Creek, and Trout Creek seem to diverge most widely from the Skamania Hatchery 
stock (Marshall unpubl.).  Recent genetic analysis indicates there may be six to seven 
genetically distinct populations of naturally reproducing steelhead in this river system.  
The results also suggest the genetic integrity and variation of native Klickitat River 
steelhead have been maintained despite repeated hatchery introduction and that the 
potential is high for restoring the population’s viability (Narum et al. 2006). 

No solid historical data exist on the size and productivity of the Klickitat summer 
steelhead run.  Based on NOAA Fisheries historical intrinsic potential analysis, the 
ICTRT considers the Klickitat River population to be an “intermediate” sized population 
that can support a minimum of 1,000 spawners (ICTRT 2007). They concluded that 
spawner abundance should be distributed over 6 major spawning areas and 4 minor 
spawning areas within the Klickitat population boundaries (Figure 6-1). The percent of 
total Subbasin steelhead habitat present in each MaSA and MiSA is shown in Figure 6-
26.  

The escapement of naturally spawning (summer and winter, hatchery and wild combined) 
steelhead in the Klickitat River from 1987 to present has been estimated at approximately 
700 fish (see below).  However, this estimate is based on redd count data which is 
believed to be an underestimate because of difficulties associated with conducting 
accurate counts during spring flow conditions (NPCC 2004).  YN biologists hypothesize 
that the actual mean escapement is closer to 900-1000 spawners annually. 

Additionally, from the early 1960s to 2005, Castile Falls likely blocked all steelhead from 
stream habitat located upstream of the falls. By 2005, upstream fish passage conditions at 
Castile Falls were improved to allow steelhead access to this portion of the Subbasin. 
Habitat modeling work indicates that adult steelhead production potential above the falls 
may be as high as 750 adults (Appendix C). If the production potential estimate is 
accurate, total steelhead production in the Klickitat River Subbasin could increase to over 
2,000 fish in the near future. 

 

                                                 
6 The ICTRT analysis assumes that steelhead have access to all habitat in the West Fork and Upper Little 
Klickitat MaSAs. However, the YN is of the opinion, and redd surveys confirm, that few steelhead spawn 
in these areas even though habitat quality in these areas is excellent. Barriers in each basin likely prevent 
steelhead adults from using the majority of the habitat present in both areas. 
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Based on population parameters developed for the area mainly below Castile Falls, the 
ICTRT rated Klickitat steelhead as having only a moderate risk in regards to the key 
population parameters of abundance/productivity and spatial structure/diversity.  Thus, 
the population does not meet ICTRT criteria for a viable population, although it does 
meet criteria for a “Maintained” population (ICTRT 2007). 

Steelhead Harvest Status 

Steelhead harvest (sport and Tribal combined) in the Klickitat River has averaged about 
2,500 fish annually from 1987 to 2004, with Skamania steelhead comprising an average 
98.1% of the sport catch from 1986-2003.  Harvest of hatchery steelhead in this fishery 
has averaged about 1,378 fish annually between 1986 and 2005 (Table 6-1).  Harvest 
rates on hatchery steelhead are estimated at 80% to 90%, dependent upon the return year.  

Table 6-1: Summary of Klickitat River steelhead terminal harvest, 
estimated escapement and total run size to the mouth 
(1986-2006) 

 Sport Tribal  

Year Run1 Hatchery Wild Total Hatchery2 Wild2 Total 
Escape-
ment3 Redds4 

1986-87 9,834 1,426 54 1,480 5,107 901 6,008 2,346   
1987-88 3,751 1,480 34 1,514 1,141 201 1,342 895   
1988-89 4,208 1,718 0 1,718 1,263 223 1,486 1,004   
1989-90 1,702 833 0 833 536 95 631 238 95 
1990-91 2,957 1,055 0 1,055 1,464 258 1,722 180 72 
1991-92 3,595 823 8 831 1,620 286 1,906 858   
1992-93 3,251 1,260 0 1,260 1,033 182 1,215 776   
1993-94 3,402 1,211 25 1,236 1,151 203 1,354 812   
1994-95 1,915 857 34 891 482 85 567 457   
1995-96 1,805 864 9 873 433 76 509 423 169 
1996-97 1,082 608 14 622 241 43 284 176 71 
1997-98 2,185 1,062 18 1,080 455 80 535 570 228 
1998-99 1,521 650 12 662 224 39 263 596 239 
1999-00 1,725 575 28 603 214 0 214 908 363 
2000-01 2,851 1,433 59 1,492 495 67 562 797 319 
2001-02 5,264 3,708 16 3,724 724 55 779 761 304 
2002-03 6,022 3,552 97 3,649 1285 363 1,648 725 290 
2003-04 2,766 1,673 0 1,673 369 151 520 573 229 
2004-05 2,957 1,658 0 1,658 747 153 900 399 160 
2005-065   1,115 0 1,115 368 98 466     
Avg: 3,305 1,378 20 1,398 968 178 1,146 710 212 
1 Sum of harvest and escapement 
2 Hatchery and wild proportions of Tribal harvest are estimated as follows.  For 1999 through 2005-06, percentages estimated from 

sampling of ceremonial and subsistence harvest were applied to total Tribal harvest.  For 1986-87 through 1998-99, the average 
percentages from the 1999-2005 sampling were applied to total Tribal harvest. 

3 Assumes 2.5 fish per redd.  For years when redd counts were unavailable, assumes average escapement-to-total-harvest ratio 
from years when redd counts were available. 

4 Actual redd counts expanded for mileage surveyed. 
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The Tribal fishery occurring in the Lyle Falls vicinity has averaged about 968 hatchery- 
origin steelhead annually and about 178 wild summer steelhead between 1986 and 2005. 
Tribal harvest regulations do not require the release of unmarked fish; however, the YN 
is encouraging Tribal members to release wild fish back to the river to minimize the 
impact to wild summer and winter steelhead.   

To protect the winter-run, current state sport fishing regulations prohibit fishing for 
steelhead in the Klickitat River from December through May. The treaty fishery is also 
closed from January through March, which protects the majority of the winter steelhead 
passing Lyle Falls each year (YN, Klickitat County, and WDFW 2004). 

WDFW estimates that harvest impacts on listed steelhead from all sport fisheries in the 
Klickitat River is less that 2% for winter steelhead and 6.3% for summer steelhead 
(D. Rawding, WDFW, personal communication, August 13, 2007). Total harvest rate on 
Klickitat River wild steelhead in mainstem Columbia River and Klickitat River sport and 
Tribal fisheries is estimated at < 15% (Appendix C). 

6.1.2 Recent Steelhead Management Strategies 

Steelhead Habitat Management 

Over the last 10 years, habitat management in the Klickitat River Subbasin has been 
focused on the development and implementation of actions that restore ecological 
function and allow anadromous fish access to areas blocked by obstructions.  Typical 
actions that have been implemented in the Subbasin include increasing and reconnecting 
floodplains and side-channels, replacing culverts, rehabilitating and decommissioning 
roads as appropriate, fish ladder improvement, re-establishing and/or enhancing native 
vegetation within floodplain, and increasing large-woody-debris levels in the stream. 

Habitat improvement projects expected to increase steelhead performance in the Subbasin 
are listed in Table 6-2. More detailed information on the status of the action, rationale for 
implementation, and objectives can be found in Appendix B. 

Steelhead Hatchery Management 

Historical hatchery releases of steelhead in the Klickitat have consisted of summer 
steelhead smolts derived from the Skamania-origin hatchery broodstock. The founder 
broodstock of the Skamania stock came from the summer runs of the Washougal and 
Klickitat steelhead populations. Steelhead releases in the Klickitat began in 1961 and 
continued to the present time with a release goal of about 130,000 smolts.  Since 1961, 
the releases have ranged from a low of approximately 16,000 to a high of approximately 
125,000 and have averaged about 85,000 fish (Table 6-3).   
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Table 6-2: Major habitat actions implemented in the last 10-years to 
improve Klickitat River steelhead performance 

Steelhead Habitat Projects 
1. Klickitat River Floodplain 
(RM 18-32) Conservation 
and Restoration  

2. Lower Klickitat River 
Riparian Re-vegetation 
Project  

3. Klickitat River (RM 12) 
Salmon Habitat 
Restoration Project 

4. Klickitat Riparian 
Restoration (MCFEG) 

5. Lower White Creek 
Restoration Project 

6. White Creek Road 
Rehabilitation  

7. White Cr.—IXL Road 
Fish Passage 
Enhancement 

8. Swale Cr. Riparian 
Enhancement 

9. Swale Canyon Upland 
and Riparian Habitat 
Enhancement 

10. Swale Creek Livestock 
Exclusion Fencing and 
Watering 

11. Tepee Creek Fish 
Passage Restoration   

12. Tepee Creek – IXL 
Meadows Restoration 

13. Upper Klickitat River In-
Channel and Floodplain 
Enhancement Project  

14. Surveyors Cr. Passage 
Enhancement  

15. Castile Falls Passage 
Improvement 

16. Lyle Falls Fish 
Passage  

17. Trout Creek Fish 
Passage Improvement  

18. Dead Canyon Fencing  19. Klickitat Meadows 
(Diamond Fork) 
Restoration  

20. Klickitat River 
Meadows Restoration 

21. Piscoe Meadows 
Restoration Project 

22. Little Klickitat River 
Riparian Enhancement  

23. Little Klickitat River 
Restoration  

24. Klickitat Mill (Snyder 
Creek) Fish Passage  

25. Snyder Swale Meadow 
Restoration (UCD) 

26. Lower Klickitat 
Tributary Riparian 
Revegetation 

27. Logging Camp Canyon 
Passage  

28. Dillacort Canyon White 
Oaks Preserve 

29. Snyder Creek Culvert 
Replacement (WSDOT) 

30. Bowman Creek Culvert 
Replacement  

31. Improve Farming 
Practices (No-Till Drill 
Acquisition) 

 

 

Table 6-3: Number of Skamania-origin hatchery smolts released in the 
Klickitat River between 1991 and 2004 

Release Year Number Released 
1991 58,655 
1992 66,180 
1993 71,586 
1994 80,674 
1995 15,938 
1996 76,926 
1997 44,530 
1998 124,866 
1999 123,709 
2000 118,454 
2001 101,844 
2002 99,941 
2003 103,800 
2004 77,480 
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Hatchery smolts are 100% adipose-clipped for harvest retention and have historically 
been scatter-planted at various locations ranging from as high as the Klickitat hatchery at 
Rkm 69 and as low as Rkm 0.8 near the river mouth. The program is currently funded 
under the Mitchell Act for mitigation of lost harvest opportunity resulting from the 
construction of mainstem Columbia River federal hydroelectric projects. The hatchery 
program has been extremely successful in meeting its harvest objective due to the unique 
sport and Tribal fishing opportunities offered in the Klickitat River Subbasin.   

Adult hatchery steelhead escaping terminal fisheries are assumed to spawn in the wild 
due to the inability of managers to remove surplus adult fish from the river.  Recent 
genetic work suggests introgression between Skamania hatchery steelhead and Klickitat 
River steelhead is relatively low; only 4.0% of naturally produced steelhead were likely 
the offspring of hatchery-origin parents (Narum et al. 2006). Explanations for the lack of 
genetic introgression between wild and hatchery stocks could include the relatively low 
reproductive success of Skamania hatchery steelhead, differential spawn timing and 
distribution, and high harvest rates limiting the number of hatchery origin spawners. 

Current Hatchery Performance 
No empirical estimates of SAR exist for Skamania hatchery steelhead released in the 
Klickitat River.  The use of limited age structure and harvest rate information estimate 
SAR at approximately 2.65% on average for the release years 1991-2002 (Appendix C).  
This seems to be a reasonable estimate when compared to other hatchery summer 
steelhead smolt-to-adult (SAR) numbers in tributaries existing in the Bonneville pool.  
For example, Foster Creek hatchery stock from the Hood River has averaged about 
2.51% over this same time frame (Olsen 2006).  The run size of hatchery steelhead back 
to the mouth of the Klickitat River has ranged from about 900 to 8,000, assuming that 
approximately 80% are harvested in terminal fisheries.  

Broodstock collection, incubation, and rearing to a one-year-old smolt occur at the 
Skamania hatchery located on the Washougal River.  Egg-to-smolt survival at the 
Washougal Hatchery has averaged about 78% from brood years 1995-2001. According to 
the Hatchery Genetics Management Plan (HGMP), Skamania steelhead are susceptible to 
bacterial cold water disease and IHN.  Losses have been minimal due to disease outbreak 
and, when needed, appropriate therapeutic treatment was used to control and prevent 
further outbreaks of the diseases (Steelhead HGMP in Appendix B). 

Steelhead Harvest Management 

Sport fisheries targeting hatchery-origin summer run steelhead in the Klickitat River are 
conducted as follows: 

• Sport fisheries upstream of the #5 fishway at Lyle Falls begin on June 1 and end on 
November 1.   

• The lower Klickitat River and tributaries below the #5 fishway is open to steelhead 
fisheries beginning April 1.   
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• The area upstream of the Klickitat River hatchery above the Yakama Reservation 
boundary is closed to recreational fisheries.   

• Sport fishermen are required to release all wild or adipose-present (unclipped) 
steelhead and have a daily retention limit of two hatchery steelhead.   

Tribal fisheries within the Klickitat Subbasin generally occur in the vicinity of Lyle Falls 
near the mouth of the Klickitat River.  Tribal fishermen are permitted to retain wild 
steelhead, although Tribal fisheries primarily target spring, summer, and fall Chinook.   

Most steelhead are caught from June through September.  Harvest of steelhead in the 
Klickitat River may include “dip-in” fish, which are destined for tributaries further up the 
Columbia River and Snake River systems.  These fish hold as adults in the Klickitat 
River to take advantage of the cool water present in the river.   

Fisheries on dip-in steelhead in the Klickitat River are concentrated in the river’s lower 
reaches.  Impacts to dip-in fish caused by the fisheries are addressed in the NMFS’s 
Columbia River mainstem fisheries section 7/10 consultation process.  The contribution 
to harvest of dip-in hatchery steelhead in the Klickitat River harvest is small.  Most 
hatchery steelhead are taken from river sections upstream of where dip-in fish are found; 
the proportion of the harvest is primarily 2- and 3-salt fish7 typical of the Klickitat River 
steelhead (C. Fredericksen; YKFP; personal communication; February 11, 2008).   

The whitefish fishery, in effect from December 1 to March 31, remains largely 
unmonitored. Catch and mortality rates on wild steelhead caught incidentally in this 
fishery are unknown, though suspected to be minimal.  Sport regulations for the Klickitat 
allow the use of bait and angling from a moving boat.  Both Tribal and sport fisheries are 
closed in the winter months to protect the wild winter steelhead run during its migration 
period and the combined spawning aggregate of summer and winter steelhead during the 
spawning window.    

Restrictive fisheries currently prevent large numbers of steelhead from being harvested in 
the mainstem Columbia River.  A federally established limit of 2% incidental kill of wild 
steelhead was set in 2004 for non-Tribal fisheries. Washington and Oregon are proposing 
to manage Columbia River mainstem non-Indian fisheries such that the incidental 
mortality of wild winter steelhead does not exceed 2% for 2006-2007.  The states have 
concluded that the catch of wild summer steelhead in the winter and spring commercial 
fishery is low (WDFW and ODFW 2006).  The estimated harvest rate on wild steelhead 
in Tribal fisheries Zone 6 (a 130-mile treaty Indian commercial fishery between 
Bonneville Dan and McNary Dam) has averaged 5.0% (range 2.5%to 10.4%) since 1977 
(U.S. v Oregon Technical Advisory Committee 2007).  

                                                 
7 2- and 3-salt fish are those that spend 2 to 3 years in the marine environment before returning to their 
natal streams to spawn.  
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6.1.3 Biological Goals for Steelhead 

The programmatic objectives for Klickitat River steelhead consist of distinct and separate 
goals for conservation and harvest.  The conservation goals are distilled into separate, 
measurable objectives for the VSP parameters that define a viable salmonid population.  
Harvest goals are expressed as a mean number of fish caught annually in the terminal 
fisheries for Tribal and sport fishers. 

Steelhead Conservation 

The primary steelhead conservation objective is to reduce the 5% extinction probability 
from a moderate risk rating to a very low risk rating using the ICTRT criteria outlined in 
the draft Klickitat Subbasin Recovery Plan for the Middle Columbia River Steelhead 
ESU (NOAA-Fisheries 2007). When this is achieved, the population would be considered 
a highly viable population able to withstand natural environmental perturbations with a 
high level of resiliency.   

The steelhead (winter and summer) abundance objective is to achieve a minimum and 
average escapement of 500 and 1,500 adults respectively in the short term (about 10 
years). The long-term objective (more than 10 years) is to increase average adult 
abundance to 2,500 adults.  These abundance objectives were based primarily on the 
expected improvement in fish performance from the implementation of habitat strategies 
and actions described in Appendix A. The habitat actions are also hypothesized to 
increase productivity from 4.2 to 5.3 which therefore becomes the steelhead productivity 
objective for this plan. 

The spatial structure objective is to have adult steelhead spawning throughout their 
historical range. 

As long as hatchery steelhead are released and spawn in the Klickitat River, the Master 
Plan has an objective of maintaining a PNI of at least 0.67, as recommended by the 
HSRG for integrated hatchery programs (HSRG 2004)8. The long term objective is to 
achieve a PNI of 0.9. 

A summary of the conservation objectives proposed for Klickitat River steelhead is 
presented in Table 6-4. 

                                                 
8 The influence the hatchery and natural environments have on the adaptation of the composite population 
is determined by the proportion of natural-origin broodstock in the hatchery (pNOB) and the proportion of 
hatchery-origin fish in the natural spawning escapement (pHOS). The larger the ratio 
pNOB/(pHOS+pNOB), the greater the strength of selection from the natural environment relative to that of 
the hatchery environment. The value produced from this calculation is referred to by the HSRG as the 
proportion of natural influence (PNI) (HSRG et al. 2004). The HSRG recommends a PNI value of 0.67 for 
programs that have a goal of increasing stock viability. 
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Table 6-4: Summary of conservation objectives for Klickitat River 
steelhead 

Parameter 
Short Term Objective 
(~ 10-Years) 

Long Term Objective 
(>10-Years) 

Productivity 4.5 Recruits/Spawner 5.3 Recruits/Spawner 
Abundance Minimum Adult Escapement  

500 per year 
Average Adult Escapement 

1,500 per year 

Minimum Adult Escapement 
1,000 per year 

Average Adult Escapement 
2,300 per year 

Spatial Structure Maintain historic spawner distribution Maintain historic spawner distribution 
PNI 0.67 0.9 
 

Steelhead Harvest 

The primary harvest objective for Klickitat River hatchery steelhead is to maintain or 
exceed the current harvest opportunities for the Terminal Treaty and Sport fisheries, 
without substantially impacting the viability of the wild component of the composite run.  
Popular fisheries have been established for both fisheries due to the unique fishing 
opportunities offered by the Klickitat River’s landscape.  Harvest of hatchery steelhead in 
the Treaty and Sport fisheries has averaged about 968 and 1,368 fish respectively since 
1986 (Table 6-1). 

Harvest objectives are outlined in Table 6-5. 

Table 6-5: Harvest goals for Klickitat River steelhead 

Fishery Objective 
Klickitat River Terminal- Tribal 1,000 
Klickitat River Terminal- Sport 1,400 
 

The Master Plan proposes a not-to-exceed 15% harvest standard on wild summer and 
winter steelhead captured in all fisheries combined.  This guideline will be re-evaluated 
periodically to ensure consistency with U.S. v Oregon principles and objectives. 

6.1.4 Steelhead Strategies Considered 

The YN considered three options for managing Klickitat River steelhead in the future.  

1. Maintain Existing Program 

2. Eliminate Hatchery Program and Improve Habitat 

3. Develop Integrated Hatchery Program and Improve Habitat 

Option 3 best achieved the conservation and harvest objectives identified for steelhead.  
A description of Option 3 and its rationale is presented in Section 6.1.5. 
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A brief description of the other two options and rationale for rejection is provided below.  

Maintain Existing Steelhead Hatchery Program 

Current hatchery management of summer steelhead releases in the Klickitat function to 
support the Tribal and sport terminal fisheries with no conservation objectives or realized 
benefits.  The program outplants up to 130,000 out-of-Subbasin Skamania-origin 
steelhead smolts at various locations in the lower watershed. Broodstock collection and 
juvenile rearing for this program all occur at the Skamania Hatchery on the Washougal 
River.   

If this program is continued, the terminal fisheries would be expected to maintain similar 
harvest opportunities.  From a harvest perspective, the program would be successful.  
However, the program has no conservation objectives for recovery of the wild Klickitat 
steelhead population.  The program may, in fact, pose unacceptable risks to the wild 
population from potential interbreeding.  Concerns and risks associated with current 
program impacts to wild steelhead include: 

• Introgression and domestication 
• Reduction in natural population genetic diversity 
• Alteration of  juvenile and adult run-timing and age structure 
• Direct juvenile competition and predation 
• Competition and predation on other anadromous species 
• Importing fish from out-of-Subbasin increases disease risks to native fish stocks. 

Although the current program does achieve identified harvest objectives, the program 
poses unacceptable risks to conservation goals and this option was rejected.  

Eliminate Hatchery Program and Improve Steelhead Habitat 

This management option would eliminate hatchery juvenile outplants, relying instead on 
habitat restoration to meet steelhead conservation and harvest goals.  This option has a 
number of advantages as follows.  

1. Analysis based on expected habitat improvements suggest that the abundance of 
the natural component of the steelhead population might increase by 85%, 
dependent on the effectiveness of the habitat program9. 

2. Improving habitat would primarily increase the abundance and productivity of 
the population.  To some degree, spatial structure and diversity would see minor 
improvements in the form of increased occupancy of major and minor spawning 
areas.  Some wildlife species would also benefit from improved riparian habitat 
condition and the resulting increase in fish abundance. 

3. Terminating the hatchery program eliminates predation, competition, and 
genetic risks to native fish species (see above). 

                                                 
9 The 85% value is based on the 40% habitat restoration scenario. 
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4. Program termination results in a cost savings estimated at $157,000 based on an 
estimated cost of $1.57 per smolt. These monies can then be used to help fund 
the habitat program. 

Analyses indicate that, with optimistic assumptions regarding the effectiveness of the 
habitat actions, the adult escapement target of 2,500 adults may be achieved. However, 
the run size back to the Subbasin is insufficient to meet the 2,400 harvest objective for 
combined Tribal and sport fisheries.  In addition, financial and policy commitments have 
not yet been secured to ensure that the habitat improvements would occur.  

Because this alternative does not meet harvest goals, it was not selected for 
implementation. However, it is clear that fish would be greatly benefited by habitat 
actions and, therefore, habitat actions have been included in the preferred option.  

6.1.5 Preferred Steelhead Option: Develop Integrated Hatchery Program and Improve 
Habitat 

YN’s proposed integrated hatchery program will eliminate direct stream releases of out-
of-Subbasin Skamania hatchery-origin juveniles in favor of developing a local program 
using endemic broodstock. The newly developed integrated hatchery program is designed 
to benefit conservation and recovery of Klickitat River steelhead while sustaining harvest 
opportunities for treaty and non-treaty fisheries. The integrated program has two 
objectives: 

1. Provide conservation benefits by producing the fish needed to restore steelhead 
production into newly opened stream habitat above Castile Falls. 

2. Provide the broodstock needed for producing 130,000 steelhead juveniles; 
adults returning to the Subbasin from this program will be used to meet harvest 
objectives. 

The option also calls for implementing habitat actions to improve steelhead habitat 
quality and quantity throughout the Klickitat River Subbasin. Habitat actions are 
expected to increase steelhead abundance and productivity by 85% and 26%, respectively 
(Appendix C)10.  

Long-term implementation and adaptive management of the program will be guided by 
ongoing M&E activities targeting viable salmon population (VSP) parameters affected by 
the hatchery program.  This work will be conducted as part of the Klickitat Subbasin 
Recovery Plan for the Middle Columbia River Steelhead ESU (NOAA-Fisheries 2007). 

A 6- to 7-year feasibility study will be conducted as part of the Master Plan to investigate 
broodstock collection and juvenile rearing strategies, expected smolt to adult survival 
rates, and risks associated with current steelhead hatchery practices. Additionally, the 

                                                 
10 The level improvement is based on the combined results of passage improvement and the 40% habitat 
restoration scenario. 
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conservation component of the hatchery program will not be implemented for 9 years to 
determine if wild steelhead are able to re-colonize stream habitat above Castile Falls. 

Steelhead Habitat Plan 

The plan for steelhead habitat involves implementation of a suite of actions to address the 
limiting factors identified for each MaSA and MiSA (Table 6-6). The limiting factors 
strategies and proposed actions for each area were developed as part of steelhead 
recovery planning by NOAA (NOAA-Fisheries 2007).  

Table 6-6: Habitat limiting factors for Klickitat River steelhead by MaSa 
and MiSA 

Area Limiting Factors 
Upper Klickitat River (MaSA) Obstructions, sediment load, temperature, channel stability, key 

habitat quantity, habitat diversity, hydroconfinement, food, 
harassment/poaching 

White Creek (MaSA) Flow, key habitat quantity, habitat diversity, obstructions, altered 
hydrology, sediment load, hydroconfinement, temperature, food, 
channel stability. 

Middle Klickitat River (MaSA) Sediment load, key habitat quantity, habitat diversity, temperature, 
harassment/poaching, flow, predation, competition with hatchery fish, 
channel stability, obstructions. 

Lower Klickitat River (MaSA) Key habitat quantity, habitat diversity, food, temperature, sediment 
load, predation, competition with hatchery fish, obstructions, channel 
stability, withdrawals, flow, harassment/poaching. 

Swale Creek (MiSA) Temperature, key habitat quantity, sediment load, pathogens, food, 
habitat diversity, predation, flow, channel stability 

Klickitat Canyon (MiSA) Sediment load, food 
Lower Little Klickitat River (MiSA) Temperature, pathogens, sediment load, food, key habitat quantity, 

predation, flow, habitat diversity, competition with hatchery fish. 
Upper Little Klickitat River (MaSA) Habitat diversity, flow, sediment load, temperature, key habitat 

quantity, hydroconfinement, pathogens, predation, obstructions, food, 
competition with hatchery fish, channel stability, withdrawals, oxygen.  

Upper Middle Klickitat River (MiSA) Sediment load, predation, habitat diversity, competition with hatchery 
fish, channel stability, key habitat quantity, obstructions. 

Trout Creek (MiSA) Sediment load, food, temperature, key habitat quantity, habitat 
diversity, flow, obstructions. 

West Fork Klickitat River (MaSA) Obstructions, sediment load. 
 

The six strategies that will be used to address limiting factors in key areas of the Subbasin 
are shown in Table 6-7. 
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Table 6-7: Relationship between steelhead habitat strategies and key 
geographic areas in the Klickitat River Subbasin 

Strategy Areas For Implementation 
Strategy 1: Protect Stream Corridor Structure 

and Function 
Mainstem Klickitat and throughout MaSA watersheds 

Strategy 2: Restore Passage and Connectivity 
between Habitat Areas 

Piscoe Creek, McCreedy Creek, White Creek and 
tributaries, Little Klickitat tributaries, upper Klickitat 
mainstem, West Fork Klickitat, Trout Creek 

Strategy 3: Restore Floodplain Function and 
Channel Migration Processes 

All areas 

Strategy 4: Restore Riparian Condition Trout Creek, Upper Little Klickitat, Lower Little Klickitat, 
Klickitat Canyon, Swale Creek, Lower Klickitat, Middle 
Klickitat, White Creek, Upper Klickitat 

Strategy 5: Restore Normative Flow Regimes Lower Klickitat, Middle Klickitat, Lower Little Klickitat, 
Upper Little Klickitat, White Creek, Trout Creek, Swale 
Creek 

Strategy 6: Restore Degraded Water Quality, 
including Water Temperatures 

All areas 

 

The types of actions that would be included in each strategy are presented below. More 
detailed information on both strategies and actions can be found in Appendix A. 

Strategy 1 
• Protect existing habitat from future degradation through conservation easements, 

acquisitions, reclassification of lands as natural areas, enforcement of land use 
regulations 

• Riparian forest management and planning: plan to leave buffer strips in riparian forest 
zones 

• Limit riparian livestock grazing 
• Assess effects of groundwater development on tributary flow 
• Manage diversions to maximize instream summer flows 

Strategy 2 
• Replace culverts 
• Monitor effectiveness of passage improvements at Castile Falls 
• Study passage at mouths of spawning tributaries relative to flow and alluvial fan 

morphology 
• Monitor and continue restoration efforts in Snyder Creek mill reach (flume passage 

improvements and riparian re-vegetation) 
• Determine extent of problem for inadequately screened intakes 
• Ensure that pump intakes are adequately screened 
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Strategy 3 
• Place large woody debris or other structures to stop headcutting areas 
• Restore stream length 
• Restore cross-sectional morphology and roughness 
• Augment gravel 
• Increase pool quantity and quality and pool: riffle ratio 
• Improve pool cover and hiding refugia 
• Restore floodplain and side-channel connectivity 
• Increase floodplain and channel roughness 
• Re-vegetate riparian areas 
• Relocate/soften floodplain infrastructure.  Modify historic railroad grade 
• Disconnect roads from stream network to improve watershed and water retention 
• Improve surface and drainage characteristics of roads in tributary watersheds 
• Perforate roads to allow peak flows to move onto floodplain 
• Relocate/abandon mid-slope roads where possible; relocate/abandon valley-bottom 

roads where possible 
• Close/relocate off-road vehicle trails 
• Limit riparian livestock grazing 
• Investigate off-channel livestock watering 
• Promote no-till cropping and riparian buffers in agricultural areas 
• Modify land-uses and/or implement structures to retain storm flow and decrease time 

of concentration from watershed upstream of canyon (Swale Creek) 

Strategy 4 
• Re-vegetate riparian areas 
• Limit riparian livestock grazing 
• Monitor and continue restoration efforts in Snyder Creek mill reach (flume passage 

improvements and riparian re-vegetation) 
• Limit livestock grazing in riparian areas 
• Control/eradicate noxious invasive plant species from priority habitats 

Strategy 5 
• Obtain instream flow right for mainstem Klickitat 
• Restore floodplain connectivity in tributaries 
• Assess effects of groundwater development on tributary flow 
• Manage diversions to maximize instream summer flows 
• Encourage mainstem hydropower operations that mimic natural flow regimes 

Strategy 6 
• Short-term fertilization of stream with carcasses or carcass analogs 
• Improve road drainage characteristics and surfacing 
• Re-vegetate riparian areas to reduce stream temperatures 
• Conduct pathogen sampling and monitoring 
• Limit livestock grazing in riparian areas 



DRAFT Confederated Tribes and Bands of the Yakama Nation 

Draft Klickitat River Anadromous Fisheries – Master Plan Page 61 
March 2008 

• Assess nutrient and dissolved oxygen levels in the Little Klickitat River, particularly 
downstream of Goldendale 

• See also actions for Strategy 3 

The implementation of the six habitat strategies may result in 85% and 26% increases in 
steelhead abundance and productivity, respectively. Spatial structure would also increase 
as habitat conditions are improved in each MaSA and MiSA. 

It should be noted that the cost of the actions are not included in the overall budget for 
this plan (Chapter 9.0). Instead, funding requests for implementing each action will be 
made to the Council through Subbasin planning and to the State of Washington through 
the Salmon Recovery Board. 

It should also be noted that the proposed habitat actions will provide benefits to other 
anadromous and resident fish species as well as some wildlife species. Expected benefits 
for each fish species are presented in succeeding sections of the Master Plan.  

Steelhead Hatchery Plan  

The integrated hatchery strategy encompasses the use of endemic broodstock for a newly 
developed program. The program has both harvest and conservation components.   

Harvest Component 
The harvest component will consist of roughly 130,000 juveniles released volitionally 
from the Klickitat hatchery.  The program will be operated as an Integrated Harvest 
program using wild steelhead returning to the Klickitat Subbasin as the broodstock 
source. The goal of the program is to provide harvest benefits while, at the same time, 
minimizing adverse impacts to the natural spawning population.  

The program will require from 70 to 80 wild adults to produce the target release of 
130,000 age-1 steelhead11. Adult returns from the juvenile releases will be used as 
broodstock only if wild run size back to the Subbasin is less than 320 fish. This action 
ensures that hatchery broodstock collection does not exceed 25% of the total wild run.  

Adults will be collected near the mouth of the Klickitat River at the Lyle Falls fish 
trapping facility.  The run extends roughly from June through the end of October or early 
November.  Collecting adults for broodstock in November will depend on future 
refinements in run-timing and differentiation between summer and winter run steelhead. 
Data from trapping operations conducted between 2004 and 2006 suggest that the 
summer steelhead run timing tapers off near the end of October/early November while 
the winter run component begins showing up in early to mid-November (J. Zendt, YN-
YKFP, personal communication; August 13, 2007).  

The number of adults collected on a monthly and weekly basis will coincide with stock- 
specific cumulative passage dates to ensure that adults used in the program are taken 

                                                 
11 Variability in fecundity over time may alter the number of fish collected for broodstock each year. 
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throughout the entire migration period of the native summer run component.  Data 
collected from future trapping operations will be used in conjunction with the 2004-06 
trapping data to refine the distribution of summer run steelhead passage within the 
migration period observed at Lyle Falls.  Future work is needed to better define the 
weekly cumulative passage because trapping is currently limited to a few days per week.  
It is anticipated that trapping operations will be capable of running 5 to7 days per week 
once the infrastructure improvements have been made to the Lyle Falls trapping facility.     
A monthly broodstock collection schedule is summarized in Table 6-8.  The table is 
based on current run timing and monthly proportions. Note that if the 2004-06 data are 
typical, the program will use less than 10% of the total wild steelhead run as broodstock.  

Table 6-8: Cumulative number of steelhead trapped monthly at Lyle Falls 
Fishway from 2004-2006 with projected broodstock collection 

 June July August September October Total 
# Steelhead trapped 90 208 115 289 180 882 
Monthly proportion 10% 24% 13% 33% 20% 100% 
Projected # collected 
For broodstock 8 19 10 26 16 80 

 

Steelhead collected for broodstock will be randomly selected throughout weekly trapping 
operations with a projected weekly take coinciding with the cumulative passage estimates 
derived from trap data. 

In an effort to minimize physiological stress on fish sampled at the Lyle Falls trap, a non-
lethal black-out tube will be employed for handling the fish.  This equipment will consist 
of PVC tubes into which the fish are inserted.  The tubes have cut-away sections that 
allow sampling while the head of the fish is kept in a dark environment.    If necessary, a 
secondary method employing a non-toxic anesthetic (saturated water bath of Carbon 
Dioxide Gas) will be used.  Biological data will be collected on every steelhead caught 
during trap operations.  Data collected will include sex, fork length, weight, existing 
marks, scales, and a fin-clip DNA sample.   

Adult steelhead will be trucked to the Klickitat hatchery daily where they will be held in 
a temporary holding tank while a real-time DNA analysis is conducted.  The purpose is to 
ensure that only native Klickitat steelhead are used for artificial propagation. DNA 
samples taken from adults selected for broodstock will be immediately shipped to the 
genetic lab for a real-time DNA analysis.  Turn-around time on the analysis will be 
roughly 2 to 3 days upon arrival at the genetics lab.  Any steelhead identified as out-of-
Subbasin stock will be trucked to the mouth of the Klickitat River and released. Total 
estimated time from trapping to release will be about 4 to 5 days.  The remainder of 
adults identified as Klickitat River steelhead will be transferred to a permanent holding 
pond.  Results from the real-time DNA analysis will be used to track Klickitat River sub-
populations used for the hatchery composite stock. 
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Releasing juveniles volitionally from the Klickitat hatchery should result in high adult 
homing fidelity and volunteer rates back into the hatchery similar to those observed for 
spring Chinook, i.e. 80% to 90%. The high adult homing rate, combined with the target 
terminal harvest rate of 85% is expected to prevent 95% of the hatchery adults returning 
to the Subbasin from spawning in the wild.  The HSRG has concluded that genetic and 
reproductive risks to wild fish from hatchery fish spawning in the wild are low as long as 
hatchery fish make up less than 5% of the total spawning population (HSRG, WDFW, 
and Northwest Indian Fisheries Committee 2004b). 

The program has a goal of achieving a PNI value of 0.9 for stream reaches upstream of 
Lyle Falls over the long term. The actual PNI value achieved will depend on adult 
homing fidelity to the release site and the ability of sport and Tribal harvesters to 
selectively remove hatchery-origin adults. However, changes to the program will not be 
considered unless the PNI value is less than 0.67 as recommended by the HSRG for 
integrated programs. 

Conservation Component 
Background 

In 2005, full passage was restored into the Upper Klickitat Watershed for migratory 
salmonid species as a result of improvements made to the Castile Falls Fishway.  In the 
1960s, an attempt to improve passage around the cascades failed and passage was 
severely limited, if not impossible, for more than 40 years.  Analysis of steelhead 
production potential by the ICTRT and YN indicate that habitat above Castile Falls may 
support 750 steelhead. 

The Master Plan calls for delaying action for 9 years to see if wild steelhead are able to 
re-colonize this habitat without human assistance. If at the end of the 9-year period, 
steelhead escapement above Castile Falls has not increased to a minimum of 150 adults, 
hatchery supplementation will be used as a tool to accelerate the re-colonization 
process12.  The discussion under the Conservation Program (below) outlines this 
approach.  

The Conservation Program 

Broodstock for the conservation program will be collected at Castile Falls Fishway. The 
number of adults collected will depend on run size and will never exceed 25% of total 
returns. Given the low number of adults that would likely be available if the program 
were implemented, the program will be designed to use both anadromous and resident 
life history types of O. mykiss.   

The initial phase of artificial propagation will determine if the upper Klickitat resident 
life history type is capable of producing anadromous offspring from both fidelity and 
hybrid crosses. If the resident life history fish demonstrate the ability to produce 

                                                 
12 The decision to proceed with a supplementation program may also be based on the health of the lower 
Klickitat River populations and the status of the ESU. The decision to proceed with the program will be 
made through consultations with NMFS and the WDFW. 
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anadromous offspring, breeding lines producing the highest proportion of anadromous 
offspring may receive priority for future propagation, assuming a limited number of 
anadromous adults are available for broodstock.  For example, one study on an Alaskan 
stream using similar breeding lines demonstrated the ability of the Resident female (Rf) x 
Anadromous male (Am) breeding line was capable of producing a similar proportion of 
smolts as the Anadromous female (Af) x Anadromous male line.  The Af x Resident male 
(Rm) and Rf x Rm breeding lines both produced a high proportion of resident offspring, 
particularly males (Thrower et al. 2004).   

Four different breeding lines will be created using anadromous and resident O. mykiss for 
broodstock including: 

Af x Am 

Af x Rm 

Rf x Am 

Rf x Rm 

The size and duration of the program will be dependent on the number of anadromous 
and resident adults available for broodstock, the ability of the resident life history to 
contribute to anadromous production, and the re-colonization rate after the program has 
been implemented.  The program will be small in order to minimize broodstock mining 
rates and avoid homogenizing or reducing the genetic diversity of the upper Subbasin 
O. mykiss population.  If the breeding lines using the resident life history type fail to 
produce sufficient anadromous offspring capable of contributing to anadromous adult 
production, a decision will be made to either eliminate the use of resident O. mykiss in the 
program or terminate the conservation hatchery program and continue with natural re-
colonization.   

Juveniles produced from the program will be marked (adipose fin clip), acclimated at 
McCreedy Creek, and released volitionally during the typical outmigration period for 
steelhead. Currently, the program calls for releasing yearling smolts. However, data 
collected on the applicability and success of 2+ steelhead smolt releases undertaken by 
other parties will be tracked and evaluated for possible incorporation into the program. 

Regardless of the decision to intervene by artificial means, critical M&E activities will be 
put into place prior to and during the program’s implementation stages in order to 
adequately assess the natural re-colonization and/or contribution of the conservation 
hatchery program to re-colonization of the upper Klickitat watershed.  Monitoring 
activities are described in Chapter 7.0. 

Steelhead Harvest  
Harvest will be managed to maximize the exploitation of all adipose-clipped hatchery 
fish while minimizing the impacts to wild summer and winter steelhead.  Wild steelhead 
will not be targeted for harvest. A harvest rate standard of not-to-exceed 15% of the total 



DRAFT Confederated Tribes and Bands of the Yakama Nation 

Draft Klickitat River Anadromous Fisheries – Master Plan Page 65 
March 2008 

number of natural/wild steelhead adults entering the Columbia River will be used to 
manage the fishery.  

Current regulations in place for treaty and sport fisheries will provide the basis for future 
provisions. In-season harvest modifications, i.e. reductions, will be implemented if 
minimum wild steelhead escapement targets are not likely to be achieved.  

The daily bag limit currently is two adipose fin-clipped steelhead with a season beginning 
on June 1 and closing on November 1.  In years of strong hatchery returns, the daily bag 
limit may be increased for the purpose of removing surplus hatchery fish from the harvest 
component, thereby maintaining a high PNI value (0.67 to 0.9). Provisionary adult 
abundance estimates and hatchery/wild ratios from tagging information and adult 
trapping operations will be used to adjust in-season daily bag limits if need be. If the 
removal of hatchery fish is inadequate to meet the 5% HOS standard during the regular 
scheduled fishery and/or an excessive number of hatchery adults are observed during the 
winter trapping months (November through April), an emergency fishery may be opened 
that will target the removal of hatchery fish.  This fishery will likely require restrictive 
gear usage in order to minimize the impact to wild summer and winter steelhead prior to 
their spawning period. 

Tribal fishers will be asked to voluntarily release all wild fish captured in fisheries to 
protect primarily steelhead adults bound for stream reaches above Castile Falls. Fishers 
who release wild steelhead to the stream will be given two hatchery fish (collected at 
Lyle Falls or the hatchery) for every wild fish released. The benefit to recovery of listed 
steelhead in the Subbasin will be presented to fishers in newsletters and meetings as part 
of an education outreach program. 

Fishing for steelhead upstream of Castile Falls will not be allowed until such time as the 
annual adult escapement goal of 500 fish is exceeded for at least three consecutive years.  

6.1.6 Facilities  

A number of new facilities are needed to implement the steelhead program.   

McCreedy Creek Acclimation Facility 

This will be a new facility built to acclimate up to 70,000 steelhead each year. The 
facility will be built only if a decision is made to proceed with the conservation 
component of the hatchery program. A more detailed description of this facility can be 
found in Section 8.5. 

Lyle Falls Fishway: Fish passage improvements and a counting facility are being 
analyzed for the Lyle Falls Fishway (Section 8.2). The permitting and analyses required 
to develop these facilities are currently being funded by BPA outside of the Master Plan. 

Castile Falls Adult Trap:  An adult trap, equipped with PIT tag detection ability and a 
camera, will be built at the Castile Falls fishway enabling biologists to collect DNA 
samples on migrants and estimate adult escapement. 
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6.2 Spring Chinook 

6.2.1 Spring Chinook Stock Assessment 

Spring Chinook Conservation Status 

The Klickitat spring Chinook population is part of the mid-Columbia Spring Chinook 
ESU, which is currently not listed under ESA.  However, the Washington Department of 
Fish and Wildlife (WDFW) consider the population depressed (WDR and WDW 1993.).  
On average, the Klickitat spring Chinook run comprises approximately 75% hatchery and 
25% natural fish (Appendix C).  Data collected by Marshall (2000) found substantial 
genetic divergence between the hatchery and natural components of the population. This 
result suggests some degree of reproductive isolation between the two components, or 
perhaps that some natural or production-related factors are maintaining differentiation 
despite the exchange of spawners.  

Data on the total natural origin adult returns, spawning escapement, age composition and 
recruitment rates of the natural Klickitat spring Chinook population for brood years 1984 
through 1999 are presented in Table 6-9.  The data show that over this period, spring 
Chinook adult production averaged 801 fish, ranging from 55 to 2,352. 

Table 6-9: Returns, spawning escapement and recruitment rate estimates 
for natural Klickitat spring Chinook, brood years 1984 – 1999 

Brood 
Year 

Natural 
Spawners 

Age Distribution of Natural Returns Estimated 
Brood Year 
Recruitment 

Natural 
Recruits per 

Spawner Age-3 Age-4 Age-5 Age-6 
1984 110 29 782 65 6 882 8.02 
1985 95 117 381 504 1 1,003 10.56 
1986 175 43 216 155 4 418 2.39 
1987 367 112 303 176 12 603 1.64 
1988 1,158 76 334 387 3 800 0.69 
1989 393 44 318 105 5 472 1.20 
1990 231 9 19 25 2 55 0.24 
1991 245 10 61 38 4 112 0.46 
1992 322 35 334 294 23 686 2.13 
1993 432 37 479 145 0 661 1.53 
1994 102 22 137 42 0 201 1.97 
1995 105 64 108 105 4 281 2.68 
1996 290 115 1,002 276 0 1,393 4.80 
1997 599 157 250 118 0 525 0.88 
1998 288 198 1,069 603 0 1,872 6.49 
1999 213 355 1,394 596 7 2,352 11.04 
2000 526 316 966 17  2 1,301 2.47 
Mean 332 89 449 208 4 801 3.50 
Yakama Nation Fisheries 
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Spring Chinook spawning escapement has ranged from 95 to 1,158 with a mean of 333.  
A small proportion of these spawners were probably hatchery fish, but since most 
hatchery fish are not marked it is not possible to develop a precise estimate (Yakama 
Nation, Klickitat County, and WDFW 2004). 

Spring Chinook Harvest Status 

Spring Chinook are caught primarily in Columbia River mainstem and terminal fisheries 
in the Klickitat River. From 1996 to 2005, spring Chinook catch in mainstem non-Tribal 
and Tribal fisheries averaged 26 and 159 fish respectively13. The combined sport and 
Tribal harvest of spring Chinook within the Klickitat River Subbasin has averaged 894 
fish over this same period. The fisheries result in a combined total exploitation rate of 
43% (Appendix C).  

Historically, hatchery spring Chinook released into the Klickitat River were not marked. 
Therefore, it was not possible to determine if harvest rates varied for wild and hatchery 
fish. In 2002, all spring Chinook juveniles released from the Klickitat River were adipose 
fin-clipped allowing future managers to calculate harvest and exploitation rates for both 
run components.  

6.2.2 Recent Management Strategies 

Spring Chinook Habitat Management 
Over the last 10 years, habitat management in the Klickitat River Subbasin has focused 
on the development and implementation of actions that restore ecological function and 
allow spring Chinook and other anadromous fish access to areas blocked by obstructions.  
A list of the major habitat actions that have been recently implemented in the Klickitat 
River Subbasin is presented in Table 6-2. 

Spring Chinook Hatchery Management 
Propagation of the indigenous Klickitat Spring Chinook stock began in 1951 when the 
Klickitat River Hatchery began operations.  Between 1951 and 1959, natural-origin 
(NOR) adults were collected for broodstock at the Lyle Falls Fishway near the mouth of 
the Klickitat River (RKm 3.2). Since then, collection of broodstock has relied upon 
volunteer fish at the on-site hatchery trap (RKm 69).  This method of broodstock 
collection has resulted in the incorporation of very few natural-origin spring Chinook on 
an annual basis.  Genetic data analyzed by Marshall (2000) found substantial genetic 
divergence between the hatchery and natural components of the population.  

Annual hatchery releases have consisted of both yearling and subyearling spring Chinook 
ranging from 578,000 to 963,000 for release years 1993 through 2004 (Table 6-10).  
Currently, hatchery spring Chinook yearlings are volitionally released from their rearing 
ponds at the Klickitat Hatchery (RKm 68) in March at about 13 to15 fpp in size.  

                                                 
13 Harvest numbers for mainstem fisheries are based on assumed harvest rates for Upper Columbia River 
spring Chinook as Klickitat River fish cannot be distinguished from the run at large. 
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Subyearling spring Chinook have been transported and released directly into the Klickitat 
River from May through August at a size of 50 to 80 fpp. 

Table 6-10: Spring Chinook subyearling and yearling hatchery releases for 
years 1996-2006 

Release 
Year 

Subyearling Release Yearling Release 

Number Date (MM/DD) 
Avg Size 

(fpp) No. Date (MM/DD) 
Avg Size 

(fpp) 
1996 223,000 5/28-5/29 54 610,000 2/8-2/9; 3/1-3/16 6 
1997 382,500 5/27-5/29 49.5 580,600 3/1-3/15 7 
1998 343,380 5/6, 5/7, 6/30 77 584,500 3/2-3/12 7 
1999 40,600 5/11 81 538,000 3/1, 3/2 7.5 
2000 190,842 5/2, 5/3, 8/9, 8/17 63.6 562,000 3/1-3/10, 3/20-3/31 6.4 
2001 252,098 5/13, 7/22 51.4 615,000 3/7-3/9 7.7 
2002 223,298 5/13 51.4 605,000 3/8-3/10 7.7 
2003 286,400 5/6,8/6 71/36 607500 3/5-3/8 8.0 
2004 348,910 4/4, 5/10 70/60 609,800 3/1 – 3/5 13.7 
2005 269,800 5/5 – 5/17 68 628,196 3/1 – 3/7 14.5 
2006 155,230 5/21, 6/12, 7/12 58/68/56 607,900 3/6 – 3/10 14.1 
 

Until the 2002 brood year, the majority of juvenile spring Chinook released each year 
were not adipose fin-clipped. Since this time, all spring Chinook hatchery juveniles have 
been marked with an adipose fin-clip.  In addition, some have been given a coded-wire-
tag (CWT). 

Current Hatchery Performance 

Hatchery spring Chinook smolt-to-adult survival rates have averaged approximately 
0.35% and ranged from 0.01% to 1.31% for brood years 1990 through 2000 (Appendix 
C). This rate of survival has resulted in a measured recruit per spawner ratio (R/S) of 
2.67. In contrast, the natural spring Chinook population over this same time period had an 
average R/S value of 3.48 (Appendix C). 

Total hatchery spring Chinook production for return years 1990 through 2006 ranged 
from 746 to 4,838 and averaged 2,186. This estimate does not include those fish 
harvested in marine and mainstem Columbia River fisheries. The inclusion of these fish 
would increase total production by between 3% and 13% dependent on the return year14. 

Culture practices at the Klickitat Hatchery have resulted in an egg-to-smolt survival rate 
of 73%. Bacterial Kidney Disease (BKD) has been a problem in the past, but has been 
reduced through the implementation of better culture methods at the Klickitat River 
Hatchery. 
                                                 
14 Harvest rates on Klickitat River spring Chinook caught in Columbia River fisheries are not available. It is 
assumed that Klickitat River-origin fish are caught at similar rates as Upper Columbia River spring 
Chinook. 
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Prior to 2003, spring Chinook yearlings were released from the hatchery at approximately 
8 fpp or larger (Table 6-9)15. Releasing fish at 8 fpp is likely responsible for the high rate 
of mini-jack returns to the hatchery, which averaged 75% for the 1996 through 2003 
brood years16. To correct this problem, spring Chinook yearling release size was 
decreased to 13 to 15 fpp in 2004 to better mimic the wild juveniles being produced from 
the Subbasin (Table 6-10).   

Spring Chinook Harvest Management 

Klickitat River spring Chinook are caught primarily in Columbia River mainstem and in 
the Klickitat River.  In 2001, U.S. v Oregon17 parties reached an agreement that 
scheduled harvest rates according to the strength of the ESA-listed upriver spring 
Chinook run size which has also become part of the recent 2005-2007 Interim 
Management Agreement (U.S. v Oregon Parties 2005).  Harvest rates on the natural 
component of the spring Chinook run in Zones 1-5 and the Zone 6 treaty fishery range 
from 1% to 2% and 3% to13%, respectively (Appendix C). Also in 2001, a selective 
fishery for hatchery spring Chinook was established in the Columbia River which 
requires sport fishers to release unmarked spring Chinook back to the river.  

Because Klickitat River hatchery spring Chinook were not adipose fin-clipped prior to 
2006, it was assumed that mainstem Columbia River harvest rates on both the hatchery 
and natural components are similar to those occurring on ESA-listed Upper Columbia 
River spring Chinook, i.e. between 3% and13%. 

Until 2006, spring Chinook fisheries in the Klickitat River were non-selective for 
hatchery fish. Sport fishers in the Klickitat River since 2006 are allowed to keep only 
marked hatchery spring Chinook, while Tribal fishers may retain any spring Chinook 
caught.  The combined sport and Tribal harvest rate on spring Chinook returning to the 
Subbasin was about 35% for the 1996-2005 period. When selective fisheries are 
implemented in the Subbasin, harvest rates on hatchery and natural-origin spring Chinook 
are expected to be 38% and 20%, respectively (Appendix C). 

The Tribal fishery is generally open Tuesdays through Saturdays from early April until 
the end of May and closes for most of June to allow adequate adult escapement to the 
Klickitat Hatchery.  In years of lower abundance, the Tribal fishing season has been 
shortened by a day or two each week.  The sport fishery is generally open 1 to 3 days per 
week downstream of the Fisher Hill Bridge (RKm 2.9).  In years of higher spring 
Chinook abundance, the fishery is generally open above Lyle Falls to the Klickitat River 
Hatchery (RKm 68). 

                                                 
15 Fish at 8 fpp are larger than fish at 16 fpp as it requires more fish to equal one pound. 
16 The mini-jack rate was calculated by dividing the number of mini-jacks returning to the hatchery by the 
total number of fish (adults, mini-jacks and jacks) collected at the hatchery. 
17 United States v. Oregon, originally a combination of two cases, Sohappy v. Smith and U.S. v. Oregon 
(302 F. Supp. 899), legally upheld the Columbia River treaty tribes reserved fishing rights. Although the 
Sohappy case was closed in 1978, U.S. v. Oregon remains under the federal court's continuing jurisdiction 
serving to protect the tribes’ treaty reserved fishing rights. 
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6.2.3 Biological Goals for Spring Chinook 
Both conservation and harvest goals are proposed for Klickitat spring Chinook.  
Conservation goals are measured in terms of productivity, abundance, life history 
diversity, and geographic distribution (spatial structure).  Harvest goals are divided into 
Tribal and sport harvests in the mainstem and inside the Klickitat Subbasin.  

Spring Chinook Conservation 
The main conservation objectives for Klickitat spring Chinook are:  1) to increase 
population viability by ensuring that the adaptation of the population is driven by the 
natural environment and 2) to ensure that the population size remains large enough to 
allow the population to maintain itself. 

For natural/hatchery composite programs such as Klickitat spring Chinook, the influence 
of the hatchery and natural environments on the adaptation of the composite population is 
dependent on the proportion of natural-origin broodstock in the hatchery (pNOB) and the 
proportion of hatchery-origin fish in the natural spawning escapement (pHOS). The 
larger the ratio pNOB/(pHOS+pNOB), the greater the strength of selection from the 
natural environment relative to that of the hatchery environment. The value produced 
from this calculation is the proportion of natural influence or PNI (HSRG, WDFW, and 
Northwest Indian Fisheries Committee 2004a). The HSRG recommends a PNI value of 
0.67 for programs that have a goal of increasing stock viability. The objective for spring 
Chinook in the Klickitat is to achieve a PNI of 0.67.  

The spring Chinook abundance objective is to achieve a minimum and average 
escapement of 400 and 700 adults, respectively. These abundance objectives were based 
primarily on the expected improvement in fish performance from the implementation of 
habitat actions described in the Klickitat Subbasin Recovery Plan for the Middle 
Columbia River Steelhead ESU (NOAA-Fisheries 2007). The habitat actions are also 
hypothesized to increase population productivity from about 6 to over 7 recruits per 
spawner.  This is the productivity objective for this species. 

In regard to spatial structure, the objective is to have spring Chinook spawn throughout 
their historical range in the Subbasin. Re-establishing their historical spawning 
distribution should expose the fish to the widest possible range of environmental 
conditions within the Subbasin.  This, in turn, should increase population life history 
diversity. 

A summary of the conservation objectives for spring Chinook is presented in Table 6-11 

Table 6-11: Conservation goals for Klickitat River spring Chinook 
Parameter Objective 
Productivity  Recruits/Spawner > 7.0a 

Abundance Average Adult Escapement > 700 per year / Minimum Escapement > 400 
Spatial Structure Spawning Throughout Historical Range 
PNI 0.67 
a see Appendix C 
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Spring Chinook Harvest 

The primary harvest objective for spring Chinook is to meet or exceed Treaty harvest 
obligations consistently and on a long-term sustainable basis. This includes a contribution 
to the Zone 6 component and the terminal fishery at which are some of the last historical 
fishing sites remaining for Treaty-Indian fishers.   

A secondary objective is to maintain or increase recreational fisheries on a long-term 
sustainable basis.  Recently, all fish released from the Klickitat River Hatchery have been 
marked.  This is expected to result in an increased harvest of spring Chinook in the 
mainstem Columbia and the Klickitat River because marking will allow sport fishers to 
distinguish between wild and hatchery fish in the mixed wild/hatchery run. 

A mandatory condition of all harvest objectives is that they be attainable while still 
meeting the conservation objectives described above.  This means that harvest will not 
occur at the expense of conservation-- conservation objectives will be given a higher 
priority than harvest. 

The harvest objectives and performance criteria for Klickitat River spring Chinook are 
summarized in Table 6-12. 

Table 6-12: Harvest objectives for Klickitat River spring Chinook 
Fishery Objective 
Mainstem Columbia River- Tribal 600 
Mainstem Columbia River- Non-Tribal 400 
Klickitat River Terminal- Tribal 1,500 
Klickitat River Terminal- Sport 1,500 
Total Harvest 4,000 
 

6.2.4 Alternative Strategies Considered for Spring Chinook 

As with steelhead (Section 6.1.4), the YN considered three options for the future 
management of Klickitat River spring Chinook: 

1. Maintain existing hatchery program 

2. Eliminate hatchery program and improve habitat 

3. Develop integrated hatchery program and improve habitat 

Of the three options considered, option 3 best achieved the conservation and harvest 
objectives identified for spring Chinook.  This option is described in more detail in 
Section 6.2.5.  The two options that were rejected are described in the following 
paragraphs. 
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Maintain Existing Hatchery Program  

This alternative would maintain the status quo for hatchery production and operation.  
Currently, 800,000 spring Chinook yearlings are released at the Klickitat Hatchery (RKm 
68) to provide fish for Tribal and non-Tribal fisheries.  

Subbasin habitat would be improved over time as habitat actions designed to recover 
ESA-listed steelhead are implemented in the Subbasin. Spring Chinook geographic 
distribution would also increase due to the recent implementation of the fishway at 
Castile Falls that improves fish access to the Upper Klickitat River watershed.  

Current harvest strategies would persist for both Treaty and non-treaty fisheries occurring 
in the Columbia River mainstem and Klickitat River.  This includes a non-selective 
fishery for Tribal fishers and a selective fishery targeting hatchery fish for recreational 
fishers.  Though the habitat improvement component of this alternative produces 
substantial benefits to spring Chinook and other fish species, the alternative was rejected 
due to problems associated with the hatchery program. These problems include: 

• The observed recruits per spawner ratio (R/S) for the current hatchery program (2.2) 
is less than that of the natural environment (3.2) under existing habitat conditions. 
Therefore, bringing fish into the hatchery environment actually reduces the 
productivity and, therefore, viability of the combined (hatchery + natural) spring 
Chinook population. 

• Historically, the hatchery program produced large numbers of mini-jacks each year. 
As mini-jacks are not generally found in the wild, their production may be impacting 
the life history diversity of the spring Chinook population. A decrease in life history 
diversity may decrease population fitness. 

• Mini-jacks spend the majority of their lives in freshwater rather than migrating to the 
ocean. These fish may prey on and compete with other juvenile anadromous fish 
rearing or migrating through the Klickitat and Columbia rivers. This increased 
predation and competition could potentially reduce the survival rates for ESA-listed 
fish species inhabiting these same areas. 

• Because of low hatchery productivity, the overall harvest goal of 3,000 adults in 
terminal sport and Tribal fisheries has not been achieved. Since 1994, the number of 
adult harvested in these terminal fisheries has averaged 498 fish (Appendix C). 

Eliminate Spring Chinook Hatchery Program and Improve Habitat 

Under this option, the existing hatchery program for spring Chinook would be eliminated. 
The primary strategy for meeting both conservation and harvest goals for this species 
would be to improve stream habitat throughout the Klickitat River Subbasin. Harvest 
rates would be controlled so that spawning escapement averaged 700 adults. 

The benefits of implementing this option include: 
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1. Analysis based on expected habitat improvements suggest that the abundance of 
the natural component of the spring Chinook population might increase by 
132%, resulting in an average total run size of approximately 1,200 adults. 

2. Improving habitat would likely increase the abundance, productivity, spatial 
structure, and diversity of other fish species inhabiting both tributary and 
mainstem areas. Some wildlife species would also benefit from improved 
riparian habitat condition and the resulting increase in fish abundance. 

3. Terminating the hatchery program would eliminate predation and competition 
risks to native fish species associated with the release of 800,000 juvenile spring 
Chinook each year. 

4. Program termination would result in a cost savings of $228,050. These monies 
could then be used to help fund the habitat program. 

The risks to harvest and conservation goals from the implementation of this option 
include:  

1. Harvest goals are unlikely to be achieved with natural production alone. It is 
projected that fewer than 500 fish on average would be harvested each year. 

2. In-river harvest would have to be severely reduced or eliminated in many years 
to meet the minimum spawning escapement needed to protect wild fish.  The 
elimination of fisheries does not achieve the harvest objective of “meeting or 
exceeding Treaty harvest obligations consistently and on a long-term 
sustainable basis”. 

Because this option did not meet the harvest goals identified for the Subbasin, it was not 
selected for implementation. However, because it was obvious that habitat actions can 
produce important benefits for fish, a habitat component was included in the preferred 
option (Section 6.2.5).  

6.2.5 Preferred Option for Spring Chinook:  Develop Integrated Hatchery Program and 
Improve Habitat 

The preferred option incorporates an integrated hatchery program and substantial 
improvements in stream habitat to meet conservation and harvest objectives.  A detailed 
description of the habitat, hatchery, and harvest actions included in the preferred 
alternative is presented below.  

Spring Chinook Habitat 

The habitat objective of this alternative is to increase the quantity and quality of Klickitat 
River mainstem and tributary habitat that currently supports or historically supported 
spring Chinook.  This objective will be achieved by implementing strategies and actions 
that target factors limiting spring Chinook production in the Subbasin (Tables 6-13 and 
6-14).   
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Table 6-13: Relationship between spring Chinook habitat strategies and 
key geographic areas in the Klickitat River Subbasin 

Strategy Areas For Implementation 
Strategy 1: Protect Stream Corridor Structure and 
Function 

Mainstem Klickitat 

Strategy 2: Restore Passage and Connectivity 
between Habitat Areas 

Lyle Falls and Castile Falls 

Strategy 3: Restore Floodplain Function and 
Channel Migration Processes 

Entire Klickitat Mainstem and Swale Creek 

Strategy 4: Restore Riparian Condition Swale Creek, Lower Klickitat, Lower Little Klickitat, 
Middle Klickitat, Upper Klickitat 

Strategy 5: Restore Normative Flow Regimes Lower Klickitat, Middle Klickitat, Lower Little Klickitat, 
Swale Creek 

Strategy 6: Restore Degraded Water Quality, 
including Water Temperatures 

Entire Klickitat Mainstem 

 

Table 6-14: Habitat limiting factors for Klickitat River spring Chinook by 
geographic area 

Area Limiting Factors 
Upper Klickitat River  sediment load, temperature, key habitat quantity, habitat diversity, 

food 
Middle Klickitat River  habitat diversity, key habitat quantity 
Lower Klickitat River  habitat diversity, food 
Klickitat Canyon  food 
Upper Middle Klickitat River  predation, habitat diversity, food, flow 
  

A more detailed description of the types of actions that will be implemented throughout 
the Klickitat River Subbasin can be found in Appendix A. The total cost of implementing 
the habitat actions and critical habitat preservation is estimated at $130 million 
(Appendix A).  The habitat actions are theorized to result in a 132% and 24% 
improvement in spring Chinook abundance and productivity, respectively.  

Integrated Hatchery Programs for Spring Chinook 

The hatchery component of the preferred option involves conversion of the existing 
segregated harvest program to an integrated harvest program (HSRG, WDFW, and 
Northwest Indian Fisheries Committee 2004a). The program is designed to increase the 
viability of the natural population while simultaneously producing the adults needed to 
meet the 4,000 fish harvest objective for all fisheries combined. To achieve the 
objectives, it is estimated that the hatchery program should release 800,000 yearling 
spring Chinook annually. 
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An additional objective of the hatchery program is to provide spring Chinook for 
reintroduction into the White Salmon River after Condit Dam is removed and fish 
passage is restored.  Federal hatchery managers have identified wild Klickitat spring 
Chinook as the preferred brood source for spring Chinook reintroduction into the Big 
White Salmon River (http://www.fws.gov/pacific/fisheries/hatcheryreview/).  A robust 
integrated hatchery program that maximizes Klickitat spring Chinook natural production 
will provide surplus adults which can be made available to aid the Big White Salmon 
reintroduction effort. 

Hatchery Operations 
The program will be converted from a segregated to an integrated program by replacing 
the existing broodstock with NOR fish returning to the Klickitat River Subbasin. The 
pace of broodstock conversion will depend on the size of the spring Chinook run which is 
expected to vary over time. To reduce impacts to the wild spring Chinook population, no 
more than 25% of the run’s wild component will be taken for hatchery broodstock in any 
year. In addition, no wild spring Chinook will be taken into the hatchery if run size drops 
below 400 adults.  

The 800,000 fish will be incubated, reared, and released volitionally at the Klickitat River 
Hatchery. Offspring of NOR adults used as broodstock will be marked (eye elastomer 
tag, no adipose fin-clip) so that, upon their return as adults, they can be distinguished 
from the old broodstock. The fish will be released volitionally from the hatchery starting 
in May at a size of 12 to15 fpp. All juveniles produced from the old broodstock will be 
adipose-clipped so that they may be targeted in selective fisheries. Approximately 17% of 
both groups will be tagged with a CWT to determine overall survival and harvest rates in 
ocean, mainstem Columbia River, and Subbasin fisheries. 

Both hatchery origin (HOR) and NOR adults returning to the Subbasin may be used as 
broodstock. Priority for broodstock use will be as follows: 

1. Natural-origin adults. 

2. Hatchery-origin adults with an elastomer tag. 

3. Hatchery-origin adults with an adipose clip. 

Broodstock will be managed to achieve a PNI of 0.67 over time. This objective will be 
achieved by controlling the number of hatchery fish spawning naturally and NOR adults 
used as broodstock.  

Broodstock may be collected at Lyle Falls, Klickitat River Hatchery, and Castile Falls. A 
portion of the adults returning to Lyle Falls or the hatchery will be transported and 
released above Castile Falls to seed upper Subbasin habitat. For the first 5 years of 
returns, the number of these adults transported and released above Castile Falls will not 
be restricted. As natural escapement levels increase overtime, hatchery releases will be 
reduced to meet the PNI standard of 0.67.  A PNI value of 0.67 ensures that the natural, 
not the hatchery, environment drives local adaptation (HSRG, WDFW, and Northwest 

http://www.fws.gov/pacific/fisheries/hatcheryreview/�
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Indian Fisheries Committee 2004a).  Achieving this objective will require monitoring 
natural and hatchery spring Chinook adults migrating past Castile Falls to determine the 
proportion of the composite population each represents.  

The hatchery program must have an R/S value of approximately 9.5 in order to be 
successful. This is substantially larger than the 2.18 and 3.5 R/S values observed for the 
current hatchery program and natural production, respectively (Appendix C). The 
increase in hatchery fish survival will most likely derive from the implementation of 
better hatchery culture practices, use of NOR broodstock, and implementation of 
volitional release strategies.  The Yakima River Hatchery spring Chinook program uses 
these strategies identified for the conservation component and has been able to achieve an 
average R/S value of 13.7; therefore, the 9.5 value needed for the Klickitat spring 
Chinook program is considered achievable. 

As the program becomes established and successful, surplus broodstock will likely be 
used to start a conservation hatchery program for the Big White Salmon River. Federal 
hatchery managers have identified Klickitat River spring Chinook as the preferred 
broodstock for restoring spring Chinook production to the Big White Salmon subbasin 
once Condit Dam is removed. However, the costs, facilities, and permits needed for this 
program are not the responsibility of the YN and are not included in this Master Plan. 

Harvest Management for Spring Chinook  

Harvest management provisions will be designed to maximize harvest of adipose- clipped 
hatchery-origin fish while reducing harvest levels on the natural component of the 
population.  Major actions that will be undertaken as part of the harvest strategy include 
the following. 

• Sport and Tribal terminal fisheries will be modified if estimated NOR escapement to 
the Subbasin falls below 400 adults.   

• The daily bag limit of two hatchery-origin adults may be increased to four adults for 
the sport fishery occurring above the Tribal dipnet fishery at Lyle Falls.  The 
increased catch limit for hatchery fish (adipose fin-clipped) would help reduce the 
proportion of hatchery-origin fish spawning in the wild and would help to meet or 
exceed the PNI standard (0.67). 

• Implementing and maintaining a selective sport fishery in the Klickitat River will 
reduce the harvest effects on the natural population by approximately 15%. The 
reduced harvest rate is the result of fishers releasing adipose fin-clipped adults. 
(Appendix C). 

• Surplus hatchery fish escaping the fisheries to the Klickitat River Hatchery will be 
distributed to Tribal members for subsistence and ceremonial purposes.  Surplus 
hatchery fish will not be returned to the river to spawn.  
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• The Tribal fishery will likely be open from Tuesday through Saturday from early 
April until the end of May to allow for adequate escapement of natural and hatchery 
broodstock.  In years of lower spring Chinook abundance, the Tribal fishing season 
may be shortened by a day or two each week.  The sport fishery will open 1 to 3 days 
per week downstream of the Fisher Hill Bridge (Rkm 2.9).  In years of higher 
abundance, a selective sport fishery may be opened in the river reach extending from 
Lyle Falls to the Klickitat River Hatchery (Rkm 68). 

• The majority of broodstock collection may be shifted to the Lyle Falls Fishway near 
the mouth of the Klickitat River. This action is designed to ensure that both natural 
escapement and hatchery broodstock needs are met without having to substantially 
reduce Tribal and sport terminal fisheries.  

6.2.6 Facilities  

The facilities listed below are required to implement the preferred strategy for spring 
Chinook.  It should be noted that funding for several of the facilities is not requested 
under this Master Plan and they are, therefore, not included in the budget figures found in 
Chapter 9.0. 

Smolt Trapping Facilities 

Smolt traps will be needed downstream of the release sites.  Trapped smolts will allow 
estimation spring Chinook juvenile migration timing and presence in the Subbasin.  No 
monies are being asked for purchase or operation of these traps; funding will be obtained 
from other sources. 

Lyle Falls Fishway 

Lyle Falls Fishway is being modified to improve fish passage and to install a fish 
counting facility. The permitting and analyses required for improvement of this facility 
are being funded by BPA outside of this Plan.  

Castile Falls Fishway 

Although already in operation, additional monitoring facilities are proposed to determine 
the number of hatchery and natural-origin spring Chinook adults passing the Castile Falls 
Fishway.  This information will be used to ensure that the PNI 0.67 standard is achieved.  

6.3 Coho 

6.3.1 Stock Assessment 

The conservation and harvest status of Klickitat River coho are discussed below. 
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Conservation Status of Coho 

Coho are not native to the Klickitat River Subbasin.  They were originally introduced in 
1952 to achieve harvest objectives (Coho HGMP in Appendix B).  Current returns of 
coho to the Klickitat Subbasin are from smolts imported from lower Columbia River 
hatchery facilities (Washougal and Lewis River stock) and released in the Subbasin.  
Lower Columbia River (LCR) coho were identified as a separate ESU and listed as 
threatened on June 28, 2005; however, the Klickitat River and associated hatchery 
population were not included in the ESU (NOAA 2005).   

Since 1987, the YN estimates that the number of coho returning to the Subbasin each 
year has averaged approximately 5,500 fish. Escapement to spawning areas within the 
Klickitat River has averaged approximately 900 coho over this same time period, with the 
vast majority of these fish being of hatchery origin (Appendix C).  The YN has estimated 
that natural spawning coho are likely produce less than 10,000 juveniles each year (Table 
6-15). 

Table 6-15: Estimated juvenile releases, natural juvenile coho production, 
total adult returns to the Klickitat River mouth, and SAR for 
coho released directly into the river and from the hatchery for 
release years 1987-2004 

Release Year 

Number Released1 

Natural Prod.2 
Total 

Release Total Return3 SAR 
Direct Stream 

Plants 
Klickitat 
Hatchery 

1987 2,487,600 1,383,600  3,871,200 12,386 0.32% 
1988 2,478,200 1,320,900 49,177 3,848,277 8,857 0.23% 
1989 2,405,000 1,209,700 380 3,615,080 3,055 0.08% 
1990 2,500,000 1,563,200 14,271 4,077,471 9,702 0.24% 
1991 2,433,700 1,354,000 10,660 3,798,360 534 0.01% 
1992 2,500,000 1,250,000 3,676 3,753,676 549 0.01% 
1993 2,500,100 1,360,000 11,676 3,871,776 3,882 0.10% 
1994 2,232,600 1,052,900 642 3,286,142 2,012 0.06% 
1995 2,573,500 966,000 661 3,540,161 896 0.03% 
1996 2,620,827 1,568,800 4,672 4,194,299 1,470 0.04% 
1997 1,949,949 1,358,869 2,421 3,311,239 3,379 0.10% 
1998 2,719,988 1,130,000 1,259 3,851,247 3,930 0.10% 
1999 2,514,927 1,100,000 2,933 3,617,860 5,808 0.16% 
2000 2,138,220 1,420,000 3,395 3,561,615 14,078 0.40% 
2001 2,802,100 1,296,000 3,156 4,101,256 9,901 0.24% 
2002 2,453,166 1,025,000 5,977 3,484,143 8,640 0.25% 
2003 2,554,300 998,900 23,125 3,576,325 5,959 0.17% 
2004 2,543,138 942,600 7,650 3,493,388 8,276 0.24% 
Average 2,467,073 1,238,915 8,572 3,714,084 5,740 0.15% 
1 Data from TAC ASR (1987-1995) and Fish Passage Center (1996-2004). 
2 Assumes 85% pre-spawn survival, 50% females, 50% reproductive success rate, 3000 eggs per female, and 1% egg-to-yearling-

smolt survival. 
3 Assumes all fish return as age-3 adults one year after release. 
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Harvest Status of Coho 

The combined annual harvest of Klickitat River coho salmon in all fisheries has averaged 
approximately 15,700 fish from 1987 to 2005. The average numbers of coho caught over 
this same time period in the ocean, Columbia River, and Klickitat River were 8,500, 
2,500, and 4,600, respectively. According to data collected by the YN, the total harvest 
rate on Klickitat River coho has averaged about 95% since 1987. The high harvest rate is 
due primarily to terminal fisheries within the Subbasin that harvest nearly 84% of all 
returning adults (Appendix C). 

6.3.2 Recent Management Strategies for Coho 

Habitat Management for Coho 

Habitat actions in the Klickitat Subbasin have targeted protection or restoration of native 
species (steelhead, spring Chinook, and bull trout). Since coho are not native to the 
Klickitat River, habitat actions focused on improving the survival of this species have not 
been a priority. 

Hatchery Management for Coho 

Coho releases from the Klickitat Hatchery began in 1952.  However, it appears that coho 
were released into the system prior to hatchery completion because 29 adult coho 
reportedly returned to the hatchery in 1952.  

In keeping with U.S. v Oregon management agreements, an average of 3.7 million 
hatchery coho smolts have been released annually in the Klickitat Subbasin since 1987 
for harvest augmentation (Table 6-15).  Releases have been primarily late-run (type N) 
stock transferred from lower Columbia River hatcheries.  Of the total, about 1.2 million 
were transferred as eyed eggs to the Klickitat Hatchery for on-station rearing and release, 
with the remaining 2.5 million smolts being transferred from the Washougal Hatchery 
and released directly into the Klickitat River between RKm 16 and RKm 27.  

Current Hatchery Performance for Coho 
The average survival of coho from release as yearling smolts to adult returns to the mouth 
of the Klickitat River has been 0.15% since 1987 (Table 6-15). Estimated coho run size 
back to the Klickitat River from 1987 to 2005 has averaged approximately 5,500 fish and 
has ranged from a low of 534 for releases made in 1987 to a high of 14,000 for the 2000 
release group (Table 6-15). The program has also provided an average of 15,700 coho for 
harvest in marine and freshwater fisheries (Appendix C). 

The Technical Advisory Committee (TAC) in their 1996 All Species Review (ASR) 
compared CWT recoveries per 1,000 tagged releases for coho transferred as eyed-eggs 
from the Washougal Hatchery to Klickitat Hatchery with direct plants from the same 
hatchery made directly into the lower Klickitat River (Technical Advisory Committee 
1997).  The ASR reported that recovery rates for coho hatched, reared, and released from 



Confederated Tribes and Bands of the Yakama Nation DRAFT 

Page 80 Draft Klickitat River Anadromous Fisheries – Master Plan 
 March 2008 

the Klickitat Hatchery were about 3 times higher than recovery rates for direct stream 
releases of coho smolts in the lower Klickitat River. 

Harvest Management of Coho 

YN treaty fisheries targeting coho in the Klickitat River generally begin in early August 
and run through late December. The Tribal fishery is typically conducted on a weekly 
basis from Tuesday through Saturday.  This is a commercial fishing opportunity 
coincident with Zone 6 fisheries during the fall, but the YN usually issues regulations 
allowing commercial sales of coho caught in the Klickitat River to continue until the end 
of the year.  Nearly 100% of Tribal fishing effort is located near Lyle Falls although 
fishing is permitted up to the Big Muddy confluence (RKm 85) (Figure 4-1).  

Washington State issues recreational fishery regulations which allow fishers to keep any 
coho caught from the mouth of the river upstream to just below the Klickitat River 
hatchery (RKm 68).  

6.3.3 Biological Goals for Coho 

Conservation Goals for Coho 

There is no natural production goal for Klickitat River coho because this species is not 
native to the Subbasin. Coho were introduced as a means to achieve harvest goals and 
objectives.  There are no plans to establish a viable naturally reproducing population in 
the Subbasin in the foreseeable future. There is, however, a goal of establishing a locally 
adapted, segregated hatchery population. 

The Master Plan does have natural production goals for other species that could be 
affected by the coho program. Therefore, the preferred coho alternative must not only 
achieve harvest objectives, but must do so in a manner that minimizes potential negative 
impacts to native fish species. 

Harvest Goals for Coho 

The primary harvest objective of the coho program is to provide the fish necessary to 
support Tribal fisheries mandated by federal court orders and the Treaty of 185518.   

                                                 
18 In 1855 the U.S. Government and the Cayuse, Umatilla, and Walla Walla Tribes signed a treaty in which, 
the Tribes gave up, or ceded, to the United States more than 6.4 million acres in what is now northeastern 
Oregon and southeastern Washington. In exchange, a parcel of land was designated as the Umatilla Indian 
Reservation which the Tribes would retain as a permanent homeland. As a result of U.S. Congressional 
legislation in the late 1800s that diminished its size and allowed purchase and ownership by non-Indians, 
the Umatilla Indian Reservation now consists of 172,000 acres. Nearly half is owned by non-Indians. Also 
in the Treaty of 1855, the tribes reserved rights to fish, hunt, and gather traditional foods and medicines 
throughout the ceded lands. The Tribes still protect and exercise those rights within the 6.4 million acres of 
ceded land in what is now northeastern Oregon and southeastern Washington 
(http://www.umatilla.nsn.us/treaty.html) 
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The program has an objective to produce a total of 14,000 coho for harvest in all 
fisheries, with the majority of this harvest to occur in Tribal fisheries in Zone 6 and the 
Klickitat River. Maintaining fisheries in the Klickitat River is important to the YN, as 
Tribal families have been fishing at traditional sites near Lyle Falls for generations.    

6.3.4 Options Considered for Coho Management 

The YN considered three options for managing Klickitat River coho.  

1. Maintain Existing Program 

2. Eliminate Hatchery Production 

3. Reduce Hatchery Smolt Production/Convert to Local Broodstock 

Of the options considered, option 3 (reduced hatchery smolt production) best met YN 
goals and objectives for coho as well as for other species. The reduced hatchery 
alternative is described in more detail in Section 6.3.5.  The other two options, discussed 
below, were eliminated from further consideration.  

Maintain Existing Program for Coho 
The existing management strategy for coho focuses primarily on hatchery production to 
achieve harvest goals for this species. A total of 3.7 million juvenile coho are released 
into the Subbasin each year. Approximately 2.5 million juveniles are obtained from the 
Washougal Hatchery located below Bonneville Dam.   

The existing strategy meets the harvest goal of 14,000 adult coho, but does so in a 
manner that imposes avoidable risks to other native fish species. Major problems with 
this alternative include the following. 

• The large number of hatchery coho (3.7 million) being released each year may be 
competing with, and preying on, ESA-listed juvenile steelhead. 

• Approximately 2.5 million of the coho released are obtained from outside of the 
Subbasin. Fish transfers between subbasins increase the risks of introducing, or 
amplifying, disease in the receiving subbasin (HSRG 2004). Historically, fish 
obtained from the Washougal Hatchery have had problems with cold-water disease 
which has resulted in large losses of fish after release. . 

• Coho obtained from the Washougal Hatchery are released directly into the Klickitat 
River.  Transporting and releasing fish directly to a river system without acclimation 
has been shown to reduce their survival rate. According to a study conducted by TAC 
(1996), coho released from the Klickitat River Hatchery had survival rates 3 times 
higher than for fish transported from the Washougal hatchery and released directly 
into the lower river. 
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Because of the potential risks posed to other native fish species, the existing program 
does not meet current conservation goals identified for the Subbasin and has been 
rejected. 

Eliminate Hatchery Production of Coho 
Under this option, hatchery production of coho would be discontinued in the Subbasin. 
Because some hatchery fish escape each year to spawn naturally, limited coho production 
would likely continue for an unknown period of time. However, as coho are not native to 
the Subbasin, present habitat conditions (and, presumably, historical conditions) are 
likely insufficient to maintain runs that would meet the coho harvest objectives identified 
by the YN.  It is assumed under this option that, to replace lost harvest opportunities, YN 
fishers would either move coho fishing operations into the mainstem Columbia River 
below Bonneville Dam or increase harvest rates on other species in Zone 6 fisheries to 
make up for the loss in coho harvest. 

Possible benefits and risks of option 2 to Subbasin conservation objectives include the 
following. 

• The elimination of coho hatchery production would reduce competition and predation 
impacts this species may have on native steelhead and spring Chinook. 

• Disease introduction from out-of-Subbasin fish transfers would be prevented. 

• Hatchery rearing space and water currently used for this program at the Klickitat 
Hatchery could be reprogrammed to increase the quality of hatchery steelhead and 
spring Chinook being used to restore these species in the Subbasin. 

• Any incidental harvest of listed steelhead and bull trout in coho fisheries by sport and 
Tribal fishers would be eliminated. 

Possible benefits and risks to meeting harvest objectives are the following. 

• The goal of producing substantial coho harvest opportunities for Tribal fishers in the 
Klickitat River would not be achieved.  

• Moving fishing operations to below Bonneville Dam or Zone 6 may result in 
increased take of listed Snake River Fall Chinook and Lower Columbia River chum, 
coho, and Chinook.  Whether the 14,000 total coho harvest objective could be 
achieved would depend on NMFS’ decisions regarding the impact Tribal fishers may 
have on ESA-listed species. 

• Elimination of coho production in the Klickitat River would be contrary to existing 
U.S. v. Oregon management agreements.  The agreements are orders of the federal 
court; therefore, elimination of coho production in the Klickitat River would not only 
upset the delicate balance required to achieve the agreements, but would be in 
violation of federal law.  
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In addition, any changes in fishing locations, species mix, and harvest levels on ESA-
listed fish stocks would require extensive negotiations through U.S. v. Oregon and with 
National Marine Fisheries Service (NMFS).  It is expected that these types of 
negotiations would take years to complete. 

Because YN harvest objectives for coho cannot be achieved with the elimination of the 
hatchery program, option 2 was eliminated from further consideration. 

6.3.5 Preferred Alternative for Coho: Reduce Hatchery Smolt Production and Convert to 
Local Broodstock 

As indicated above, the existing program poses many potential risks to native fish species 
in the Subbasin. The primary objective of the preferred alternative is to select habitat, 
hatchery, and harvest measures that reduce these risks, but which will still allow the YN 
to meet the identified harvest objective for this species.  A description of the 
proposed/preferred alternative is presented below. 

Habitat Actions for Coho 

Because coho are not native to the Subbasin, the YN does not propose to implement 
habitat measures that would promote establishment of a self-sustaining naturally 
spawning coho run. In addition, the fish passage improvements made to the Lyle Falls 
Fishway would be expected to benefit coho. It is recognized that the quality and quantity 
of receiving waters likely affect the survival of hatchery fish released to the stream.  
Therefore, the habitat goal for coho is to prevent further degradation of those sections of 
the river used by coho smolts released from the hatchery (Klickitat River from RKm 0 to 
RKm 27). Habitat actions designed to protect and restore the lower 27 Km of the 
Klickitat River can be found in Appendix A.  

Hatchery Strategy for Coho 

The hatchery strategy calls for the implementation of a segregated harvest program that 
uses coho returning to the Klickitat River as broodstock. The hatchery strategy will be 
implemented adaptively over time to determine if the conservation and harvest goals 
identified for coho can be achieved with the following suite of actions: 

• Reduce hatchery production from 3.7 to 1.0 million juveniles 

• Eliminate all out-of-Subbasin coho transfers over time 

• Convert to the use of locally adapted broodstock 

• Eliminate the direct planting of Washougal River-origin coho to the mainstem 
Klickitat River  

• Develop the Wahkiacus Hatchery and Acclimation Facility (Wahkiacus) to allow for 
the implementation of acclimation and volitional release strategies 
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The coho program will be implemented in three phases.  In Phase 1, hatchery production 
will be reduced to 1.0 million smolts. In Phase 2, when the Wahkiacus facility is 
completed, the program will begin converting to the use of local broodstock.  

The Phase 3 objective is to implement a coho program wherein all broodstock collection, 
incubation, and rearing occurs within the Klickitat River Subbasin.  This approach is 
expected to improve coho smolt-to-adult survival rate, minimizing the number of 
juveniles needed to meet the 14,000 adult coho harvest objective. The reduction of coho 
hatchery production and elimination of out-of-Subbasin fish transfers over time should 
decrease the negative impacts the coho program may be having on other fish species, e.g. 
ESA-listed steelhead.  

A major uncertainty associated with the new program is whether or not smolt-to-adult 
survival rates can be increased to produce the same number of adults previously obtained 
from juvenile releases that were 3.7 times higher. Therefore, a major component of the 
coho plan will be to conduct the evaluations needed to determine if the harvest objective 
of providing 14,000 coho for commercial sport and Tribal fisheries can be achieved. 

The three phases of the coho hatchery program are described below. 

Phase 1: Years 1-3  

• The hatchery program will be run as a “Segregated Harvest” program, with coho 
production reduced from 3.7 million to 1.0 million juveniles (released at 15 fpp). 
Potential coho predation and competition effects on the Subbasin’s native fish species 
are expected to be reduced. 

• Coho pre-smolts will be imported from the Washougal Hatchery, reared for 8 to12 
weeks at the Klickitat River Hatchery, and volitionally released into the Klickitat 
River starting in May.  

• ATPase samples will be collected from the juvenile coho to determine smoltification 
level and migratory status. This information will be used to refine release dates over 
time.  

• All hatchery coho released will be adipose fin-clipped to allow identification as 
hatchery-origin fish in fisheries and on spawning grounds (outside the Klickitat 
Subbasin). 

• To measure both survival rate and harvest contribution, 100,000 coho will be marked 
with Coded Wire Tags. 

• Migrating juvenile hatchery coho will be collected in existing smolt monitoring traps 
to determine if they are preying on ESA-listed steelhead or bull trout. A subset of the 
coho released would also be radio-tagged to determine migration characteristics (time 
spent in Subbasin, habitat use, etc.). This information will also help to determine the 
risk coho pose to other species. 
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Phase 2: Years 4- 9 

Historically, 2.5 million of the 3.7 million coho released in the Klickitat River Subbasin 
were reared at the Washougal Hatchery. The 2.5-million-juvenile production requirement 
placed substantial strain on the rearing facilities at this hatchery, resulting in less than 
ideal juvenile rearing conditions. The poor rearing conditions have in turn led to an 
increase in the incidence and severity of coldwater disease at the facility which has 
resulted in low survival.  

In Phase 2, the number of coho juveniles reared at Washougal hatchery will be reduced to 
1.0 million. The decrease in production is expected to improve rearing conditions, reduce 
disease incidence, and result in higher smolt-to-adult survival rates for cultured coho.  

Until the Wahkiacus facility is constructed and operational, a broodstock escapement 
goal will not be needed. Fishers will be allowed to harvest all adult coho returning to the 
Subbasin to reduce the number of coho spawning naturally in the river. 

The Wahkiacus facility is expected to come on line in Year 4 of the proposed project. 
Once this facility is operational, the coho program would be altered as follows. 

1. A hatchery escapement goal of 750 coho adults will be established for the 
Subbasin19. These fish will provide the local broodstock needed to run a 
Segregated Harvest program that releases 1,000,000 coho juveniles each year.  

2. The adult coho will be spawned at the Wahkiacus facility and the eggs 
transferred to the Washougal River for incubation and rearing. 

3. A total of 1,000,000 juvenile pre-smolts will be transferred back to acclimation 
facilities located at the Wahkiacus facility in March each year.  

4. Fish will be acclimated for 8 weeks at Wahkiacus and released volitionally in 
the lower Subbasin (RKm 27) starting in May at about 15 fpp. This is expected 
to decrease interactions between hatchery coho and other fish species. 

5. ATPase samples will be collected from the juvenile coho to determine 
smoltification level and migratory status. This information will be used to refine 
release dates over time.  

6. A total of 500,000 Klickitat River-origin juveniles will be marked with an 
adipose fin-clip. About 100,000 of these fish will also be marked with a CWT to 
determine survival and stray rates as well as contribution to fisheries. To be 

                                                 
19 Coho escapement has averaged about 900 fish since 1987 (Appendix E). Therefore, as long as survival 
goals are met, harvest levels would not likely need to be reduced to achieve the escapement goal in most 
years. 
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successful, it is assumed that the program must achieve, on average, a smolt-to-
adult survival value of about 0.16% and a stray rate of less than 5%20.  

7. The remaining 500,000 Klickitat River-origin fish will not be marked. This is 
aimed at increasing the number of adult coho escaping to the Subbasin which 
will, in turn, increase in-river harvest numbers and provide adults needed for 
broodstock21. 

8. Migrating juvenile hatchery coho will be collected at existing smolt monitoring 
traps to determine, through stomach sampling, if they prey on ESA-listed 
steelhead or bull trout. A subset of the coho released from acclimation facilities 
would also be radio-tagged to determine migration characteristics (time spent in 
the Subbasin, habitat use, etc.). This information will also help to determine the 
risk hatchery coho pose to native species. 

As noted in item 2 above, although broodstock for the program will be collected locally, 
incubation and rearing activities would occur at the Washougal Hatchery in Phase 2. This 
interim step was considered necessary for several reasons. 

• It is unknown whether summer water temperature and turbidity levels at the 
Wahkiacus facility will provide the conditions needed to rear “quality” yearling coho 
smolts. The Master Plan calls for monitoring water quality and quantity at this facility 
for 5 years to insure that environmental conditions are acceptable. 

• Existing hatchery facilities are being prioritized to rear high quality native spring 
Chinook and ESA-listed steelhead. To produce high quality smolts, the facility must 
provide hatchery managers with the flexibility to alter rearing densities and flow rates 
in response to new information. Rearing coho in the Subbasin would reduce this 
flexibility and reduce the likelihood that the spring Chinook and steelhead programs 
would be successful. 

• The costs associated with construction of additional incubation and rearing facilities 
needed to rear coho within the Subbasin would be in the range of $15 to $20 million.  
Instead of expending these monies up front to rear non-native coho, the Master Plan 
defers the decision to Year 10 to see if spring Chinook and steelhead populations 
have improved to the point where existing hatchery facilities can be transferred to the 
coho program. 

• Finally, the YN will also explore opportunities for moving the coho program out of 
the Klickitat River to a new location. If successful, the new rearing and incubation 
facilities would not be needed in the Klickitat Subbasin because no production would 
occur.   

                                                 
20 A stray is any adult coho collected on the spawning grounds or at a hatchery outside of the Klickitat 
River Subbasin. 
21 If the adipose fins of these fish are not clipped, fishing regulations require that they be released in lower 
Columbia River commercial and sport fisheries.   This will increase the number of adults returning to Zone 
6 and the Klickitat River. 
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Phase 3:  Year 10 and Beyond 

At Year 10 of the Master Plan, the YN will review the water quality, survival, stray rate, 
predation levels, and harvest data collected during Phase 2 to determine the success of the 
coho program and its impact to steelhead and spring Chinook22. A major performance 
indicator used for this purpose would be whether the harvest goal of 14,000 adult has 
been achieved. 

The preferred implementation strategy in Phase 3 will be establishment of a fully 
segregated harvest program in which all hatchery operations are completed within the 
confines of the Klickitat River Subbasin. Transfer of coho eggs, juveniles, and adults 
between subbasins would be terminated. 

If, at the end of Phase 2, it is determined that the preferred strategy is not likely to meet 
identified program goals, one of the following strategies would be considered.  

1. Increased Hatchery Production:  Hatchery production would be increased to the 
level needed to meet the 14,000 adult harvest goal. For example, if 1.0 million 
fish produced only 7,000 adults for harvest, production may be increased to 2.0 
million. 

2. Develop New Coho Fishery:  A new coho fishery may be developed outside of 
the Klickitat River Subbasin to support Tribal fisheries. The YN will begin 
investigating the feasibility of this option in Phase 2 in cooperation with the 
parties to U.S. v Oregon. 

3. Terminate Program: If a new fishery, capable of meeting Tribal harvest goals, is 
established outside of the Subbasin, the in-river program would be terminated. 

A second key factor that would influence the selection of a new strategy in Phase 3 would 
be the population status of steelhead and spring Chinook in the Subbasin at the end of 
Phase 2.  If, at that time, abundance and productivity targets identified for the two species 
(Sections 6.1 and 6.2) have not been met, managers may choose an option that poses the 
least risk to the other species. 

Harvest Strategy for Coho 

The harvest strategy proposed for each of the three program phases is as follows. 

Phase 1: No change in harvest regulations or seasons is proposed.  Selective fisheries for 
coho would not be implemented as the program does not call for establishment of a self-
sustaining run of coho in the Subbasin. 

Phase 2: Fisheries will be operated in a manner that ensures that the 750 hatchery adult 
escapement target is met each year.  To reduce effects on fisheries, the escapement target 

                                                 
22 Smolt-to-adult survival rates for other hatcheries would also be reviewed to determine marine survival 
conditions present during the time frame the survival data were collected. 
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may also be achieved through the manipulation of river flow passing through the updated 
Lyle Falls Fishway. By controlling the amount of flow passing through this fishway, 
managers may be able to attract and capture more adults for use as broodstock.  

Phase 3:  Fishing regulations would be developed that best fit the implementation 
strategy. 

Facilities Needed for Implementation of the Coho Strategy 

The facilities listed below will be required to implement the preferred strategy for coho. 

Wahkiacus Hatchery and Acclimation Facility (WHAF) 
This would be a new facility built with sufficient space and water to collect, hold, 
incubate, rear, mark, and release 1.0 million coho juveniles each year. A more detailed 
description of this facility can be found in Section 8.4. 

Smolt Trapping Facilities 
Smolt traps will be needed downstream of the release site to make qualitative 
assessments of coho predation on ESA-listed steelhead and bull trout populations, as well 
as coho migration timing and presence in the Subbasin. No monies are requested to 
purchase or operate these traps because they are currently funded through other 
processes.   

Lyle Falls Fishway 
The Lyle Falls Fishway is being modified to improve fish passage and install a fish 
counting facility.  The permitting and analyses needed to develop this facility is currently 
funded by BPA outside of the Master Plan. 

Additional facilities that may be required in Phase 3 cannot be determined until after data 
collected in Phase 2 are analyzed and a preferred strategy is identified. A range of costs 
for implementing each of the options to be considered in Phase 3 is presented in Section 
8.2.  

6.4 Fall Chinook 

6.4.1 Stock Assessment 

Conservation Status of Fall Chinook 

Fall Chinook are not indigenous to the Klickitat Subbasin above Lyle Falls.  Managers 
and biologists assume that, based on Tribal history, Lyle Falls was impassable to 
Chinook during the low water conditions that generally prevail in late summer and early 
fall (Bryant 1949).  Fish passage through the Lyle Falls Fishway has not worked well.  
Currently, fall Chinook returning to the Klickitat River are hatchery-origin upriver bright 
(URB) stock imported as eyed eggs from Priest Rapids Hatchery and reared and released 
as subyearling smolts from the Klickitat Hatchery.  The URB-stock fall Chinook are part 
of the Upper Columbia summer/fall Chinook ESU which is not listed under the ESA. 
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Harvest Status of Fall Chinook 

The average annual harvest of fall Chinook from Klickitat River releases in combined 
ocean, Columbia River, and Klickitat River fisheries is estimated to exceed 19,000 fish.  
Sport and Tribal fall Chinook fisheries in the Klickitat River take, on average, about 
3,600 fish each year (Appendix C). 

Harvest rates on aggregate Upper River Bright fall Chinook stocks (including Klickitat 
River fall Chinook) in ocean and lower Columbia River fisheries range from 40% to 60% 
(NOAA 2000).  Klickitat River terminal harvest rates of URB fall Chinook averaged 35 
to 40% from 1986 to 2005 (Appendix C).      

6.4.2 Recent Management Strategies for Fall Chinook 

Habitat Management 

Habitat actions in the Klickitat have been targeted on protecting and restoring habitat 
associated with native steelhead, spring Chinook, and bull trout in the Subbasin. Since 
fall Chinook are not native to the Klickitat River, habitat actions focused on improving 
the survival of this species have not been a priority.  

Hatchery Management of Fall Chinook 

Hatchery fish from outside the Subbasin were first released in 1946 and releases from the 
Klickitat River Hatchery began in 1952.  Releases have included fish stocks from 
Cowlitz, Toutle, Kalama, Washougal, Bonneville, Cascade, and Ringold hatcheries.   

The Klickitat fall Chinook program was originally developed to rear tule fall Chinook 
from the Spring Creek National Fish Hatchery (NFH) on the Columbia River, 21.6 RKm 
downstream of the Klickitat River.  When the Spring Creek program failed to provide the 
necessary eggs, the program was changed to URB Chinook.  It is assumed that tule fall 
Chinook from the Spring Creek NFH and other lower Bonneville Pool tributaries 
occasionally stray into the Klickitat River. 

Beginning in 1986, Klickitat Hatchery production switched from the tule stock to URB 
fall Chinook.  Approximately 4 million hatchery URB smolts are released annually as 
part of a program to mitigate for lost natural production due to the construction of the 
John Day and The Dalles dams.  Fall Chinook eyed eggs are transferred from Priest 
Rapids Hatchery to the Klickitat Hatchery for final rearing.   

Current Hatchery Performance of Fall Chinook 
The average survival rate of fall Chinook released as sub-yearlings at the Klickitat River 
Hatchery to adult return to the Klickitat River mouth has been about 0.25% since 1986 
(Table 6-16).  
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Table 6-16: Estimated releases, adult returns to the Klickitat River mouth, 
age-at-return, and SAR for Klickitat River fall Chinook for 
release years 1986-2001 

Release 
Year 

Hatchery 
Release1 

Age Composition of Total Return2 Total 
Return2 SAR 2 3 4 5 6 

1986 4,202,500 0 0 3,036 532 0 3,569 0.08% 
1987 4,805,100 0 615 4,367 1,913 80 6,976 0.15% 
1988 4,467,700 10 521 3,568 1,678 13 5,790 0.13% 
1989 4,604,500 48 256 2,744 1,864 18 4,931 0.11% 
1990 4,212,900 0 80 1,555 1,920 0 3,555 0.08% 
1991 5,183,300 0 154 3,273 2,078 0 5,505 0.11% 
1992 4,277,000 0 147 1,825 958 0 2,930 0.07% 
1993 4,185,000 18 275 5,313 1,872 0 7,479 0.18% 
1994 5,288,880 35 3,472 9,797 2,133 441 15,878 0.30% 
1995 4,207,000 424 163 8,445 3,200 0 12,233 0.29% 
1996 4,380,000 108 2,721 11,668 6,521 0 21,018 0.48% 
1997 3,625,870 267 2,574 5,924 1,743 0 10,508 0.29% 
1998 4,044,100 22 1,673 3,414 2,029 0 7,137 0.18% 
1999 4,289,100 310 2,129 13,174 5,352 168 21,133 0.49% 
2000 3,972,106 41 4,137 19,206 7,370 0 30,754 0.77% 
2001 3,850,300 126 3,362 5,491 1,807  10,786 0.28% 
Average 4,349,710      10,636 0.25% 
1 Data from RMIS query, February 13, 2007. 
2 Return to the Klickitat River mouth; data from YN/WDFW databases. 
 

Estimates of hatchery fall Chinook escaping fisheries and spawning naturally in the 
Klickitat River have ranged from about 2,500 to 25,000 fish from 1989 to 2005 
(Appendix C).  Fall Chinook spawn in the mainstem Klickitat River between RKm 8 and 
RKm 68 (Figure 1-5). 

Harvest Management of Fall Chinook 

YN treaty fisheries targeting fall Chinook in the Klickitat River generally begin in early 
August and run through late December each year. The Tribal fishery is typically 
conducted on a weekly basis from Tuesday through Saturday.  This fishery provides a 
commercial fishing opportunity coincident with Columbia River Zone 6 fisheries during 
the fall, but the YN usually issues regulations allowing commercial sales of fall Chinook 
caught in the Klickitat River to continue until the end of the year.  Nearly 100% of Tribal 
fishing effort is located near Lyle Falls, although fishing is permitted up to the Big 
Muddy confluence (RKm 85) for Tribal fishers. 
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Washington State recreational fishery regulations for Chinook vary by river location. 
Fishing regulations for the Klickitat River are as follows. 

1. In the Klickitat River reach extending from the river’s mouth to Fisher Hill 
Bridge, a selective Chinook fishery designed to protect wild spring Chinook 
occurs for the period from April 1 to July 31.  From August 1 to January 31, 
fishing regulations allow fishers to keep any Chinook caught in this portion of 
the Subbasin. 

2. In the river reach extending from upper Lyle Falls to the Klickitat River 
Hatchery (RKm 68), a selective fishery for Chinook occurs from June 1 to July 
31.  For the period of August 1 through October 31, the Chinook fishery is non-
selective and targets fall Chinook in this upper section, i.e. fishers can keep any 
fall Chinook caught. 

6.4.3 Biological Goals for Fall Chinook 

Fall Chinook Conservation Goals  

No conservation goal has been established for Klickitat River fall Chinook because this 
race of Chinook is not native to the Subbasin. Fall Chinook were introduced into the river 
system as a means to achieve harvest objectives (below). There are no specific plans to 
establish a viable, naturally reproducing population of fall Chinook in the Subbasin in the 
foreseeable future (though proposed fish passage improvements at Lyle Falls could 
significantly benefit fall Chinook). The goal is to establish a locally adapted, segregated 
hatchery population designed to provide fish for harvest. 

Fall Chinook Harvest Goals  

The primary objective of the fall Chinook program is to provide the fish necessary to 
support Tribal fisheries mandated by federal court orders and the Treaty of 1855.  The 
objective is production of 18,000 fall Chinook for harvest in all fisheries with the 
majority occurring in Tribal fisheries in Zone 6 and the Klickitat River.   

6.4.4 Strategies Considered for Fall Chinook 

The YN considered five options for managing Klickitat River fall Chinook.  

1. Maintain existing program 

2. Transition to fully integrated hatchery program 

3. Eliminate hatchery production 

4. Restore the natural fall Chinook spawning habitat eliminated by the 
construction of The Dalles and John Day dams. 

5. Convert existing program to local broodstock  
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The option that best meets the goals identified by the YN for fall Chinook is Option 5 
which relies on local broodstock. The preferred option is discussed in Section 6.4.5.  The 
options that were rejected are described below.  

Maintain Existing Program 

The existing fall Chinook program releases 4.0 million fall Chinook subyearlings into the 
Klickitat River each year. The juveniles originate from eyed eggs transferred from the 
Priest Rapids Hatchery to the Klickitat Hatchery.  Though the program produces 
sufficient adult fall Chinook to meet the harvest goal of 18,000, it also poses risks to 
other native fish species. The major problems associated with this alternative include the 
following. 

• All of the fall Chinook juveniles released in the Subbasin each year are obtained 
outside the Subbasin as eyed eggs. Egg transfers between subbasins increase the risks 
of introducing or amplifying disease in the receiving subbasin which may reduce the 
survival and productivity of native fish species.  

• Fall Chinook that escape fisheries are able to spawn naturally in stream reaches that 
may also be used by spring Chinook. As fall Chinook spawn in similar habitat later in 
the season than spring Chinook, their spawning activities may displace or degrade the 
quality of spring Chinook redds.  This may result in decreased spring Chinook egg-to-
fry survival. 

• Offspring of fall Chinook natural spawners may compete for food and space with 
native spring Chinook juveniles. This competition for resources may also result in 
decreased survival and productivity of spring Chinook. 

Because of the potential risks posed to native spring Chinook, the existing program does 
not meet current conservation goals identified for the Subbasin and was therefore 
rejected. 

Transition to a Fully Integrated Hatchery Program 

The goal of this option would be to develop over time an integrated fall Chinook program 
at the Klickitat Hatchery23. Broodstock for the program would come from both NOR and 
HOR adults returning to the Klickitat River Subbasin, i.e. local broodstock. All culture 
activities (incubation, rearing, and release, etc.) would occur at the Klickitat Hatchery. 
Approximately 2.0 million of the juveniles would be acclimated and released at the 
proposed Wahkiacus facility. 

The benefits of this option are as follows:  

• Juvenile release size of 4.0 million would be maintained, making it likely that the 
18,000 fall Chinook harvest goal can be achieved. 

                                                 
23 A hatchery program is an integrated type if the intent is for the natural environment to drive the 
adaptation and fitness of a composite population of fish that spawn both in the stream and hatchery. 
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• Out-of-Subbasin egg transfers from Priest Rapids Hatchery to the Klickitat River 
would be eliminated, reducing disease transfer risks. 

• Moving a portion of the hatchery production from the Klickitat Hatchery (RKm 68) 
to the Wahkiacus facility (RKm 27) is expected to decrease interactions between 
hatchery fall Chinook and native spring Chinook. 

• Using only locally adapted fish for hatchery broodstock is expected to increase smolt-
to-adult survival rates. If survival does increase, the harvest objective may be 
achieved more frequently.  

Risks associated with Option 2 are as follows. 

• Program integration requires establishment of a natural self-sustaining run of fall 
Chinook in the Klickitat River upstream of Lyle Falls. This would require increasing 
the number of non-native fall Chinook spawning naturally in the Subbasin. 

• Because fall Chinook spawn in similar habitats and later in the season than spring 
Chinook, their spawning activities may displace or degrade the quality of spring 
Chinook redd which may result in decreased spring Chinook egg-to-fry survival. 

• Off-spring of fall Chinook natural spawners may compete with spring Chinook 
juveniles for food and space. This competition for resources may result in decreased 
survival and productivity of spring Chinook. 

• In low adult return years, fisheries may have to be curtailed to allow adequate adult 
escapement to protect the natural component of the fall Chinook run. A reduction in 
harvest to levels below 18,000 is inconsistent with the YN harvest objective. 

Option 2 was rejected due primarily to the negative impacts this type of program may 
have on spring Chinook.  

Eliminate Hatchery Production 

The fall Chinook hatchery program would be eliminated under Option 3. This option was 
considered not viable because it did not meet the 18,000 fish harvest objective and is not 
consistent with U.S. v Oregon. 

Restore Natural Fall Chinook Spawning Habitat Eliminated by the Construction of The Dalles and 
John Day Dams 

The fall Chinook program in the Klickitat River was established to partially mitigate for 
habitat and fish production lost in the mainstem Columbia River due to the construction 
of The Dalles and John Day dams. Option 4 would re-claim the lost habitat by removing 
the two dams. 
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This option is not practical for a number of reasons. First, the direct costs associated with 
the removal of the dams would be very great, possibly in the billions of dollars.  Thus, 
from a cost perspective alone, the option cannot be considered under this Master Plan.   

In addition to the direct expenses involved in dam removal, secondary expenses would 
accrue from providing an alternative to lost electrical generation and shipping as well as 
the cost of habitat mitigation required during and after dam removal. Dam removal would 
also require broad political support.  

Though the benefits to fish could be very large, the alternative was rejected on economic 
grounds.  

6.4.5 Preferred Option for Fall Chinook 

The existing fall Chinook program poses many potential risks to native spring Chinook. 
Therefore, the primary objective of the preferred option is to select habitat, hatchery, and 
harvest measures that reduce these risks while still allowing the YN to meet the fall 
Chinook harvest objective.  

Habitat Strategy for Fall Chinook 

Because fall Chinook are not native to the Klickitat River above Lyle Falls, the YN will 
not implement habitat actions designed to establish a self-sustaining population of fall 
Chinook. The habitat strategies and actions designed to improve steelhead production in 
the mainstem Klickitat River will likely improve juvenile migration conditions for 
hatchery fall Chinook releases. Better migration conditions should increase the survival 
rate of hatchery fish and lead to higher returns of adult fall Chinook.  In addition, 
improved fish passage at the Lyle Falls Fishway should greatly benefit returning fall 
Chinook.  

Hatchery Strategy for Fall Chinook 

The hatchery strategy calls for the implementation of a segregated harvest program that 
uses fall Chinook returning to the Klickitat River as its broodstock. The major actions 
included in the hatchery strategy are described below. 

Eliminate Eyed-Egg Transfers from Priest Rapids Hatchery 
Eyed-egg transfers from Priest Rapids Hatchery to the Klickitat Hatchery will be 
eliminated24. This action should reduce the risk of disease transfer between subbasins and 
facilities. 

Develop Locally Adapted Broodstock 
Adult and jack fall Chinook returning to the Klickitat River will be used as the 
broodstock source for the program. The broodstock will be collected at the Lyle Falls, 
Wahkiacus, and Klickitat Hatchery facilities. Approximately 2,500 adults will be needed 
                                                 
24 Eyed eggs from Priest Rapids may be imported to the basin if adult returns to the Klickitat River are 
insufficient to meet broodstock needs. 
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to produce a release of 4.0 million subyearling fall Chinook. Broodstock will be collected 
throughout the entire adult migration period to increase the diversity of life histories 
being reared at the hatchery. 

Since 1986, fall Chinook escapement to spawning grounds in the Klickitat River has 
averaged about 6,200 fish and is sufficient to meet the broodstock needs identified for the 
program (fall Chinook HGMP in Appendix B). 

Construct the Wahkiacus Facility 
A new juvenile acclimation and hatchery facility will be built at RKm 27. This facility 
will incubate, rear, and release 2.0 million fall Chinook subyearlings (about 50 to 80 fpp) 
on an annual basis. The fish will be allowed to migrate volitionally from the rearing 
ponds starting in June. 

Mark All Juvenile Hatchery Fish 
All hatchery juvenile fall Chinook will be marked in a manner that allows them to be 
identified in fisheries and on the spawning grounds both within and outside of the 
Klickitat River Subbasin. 

Release 4.0 Million Fall Chinook Subyearlings at 50 to 80 FPP Annually 
The harvest data presented in Appendix C indicate that a release of 4.0 million fall 
Chinook subyearlings is sufficient to achieve the 18,000 harvest objective in the majority 
of years. The number of juveniles to be released in this program will be revisited in Year 
10 of the Master Plan to see if the use of local broodstock increased or decreased the 
number of adults produced.  Fish release numbers will then be adjusted accordingly. 

Of the 4.0 million subyearlings produced, 2.0 million will be released at Wahkiacus 
(RKm 27) and 2.0 million at the Klickitat Hatchery (RKm 68).  Moving 50% of the fall 
Chinook juvenile production release to Wahkiacus is expected to reduce competition with 
spring Chinook juveniles inhabiting the Klickitat River reach between RKm 27 and RKm 
68. Because subyearling fall Chinook are released at an average length of about 82 mm, 
predation rates on spring Chinook or steelhead juveniles are expected to be negligible 
(Fall Chinook HGMP in Appendix B). 

Harvest Strategy for Fall Chinook 

Harvest seasons are expected to be similar to those described under Harvest Management 
in Section 6.4.2.  Fisheries will be managed to consistently meet hatchery broodstock 
needs and to ensure that no more than 500 fall Chinook adults spawn naturally in stream 
reaches upstream of Lyle Falls. 

Facilities  

The facilities listed below are required to implement the preferred strategy for fall 
Chinook. 
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Wahkiacus Hatchery and Acclimation Facility: This will be a new facility built with 
sufficient space and water to collect, hold, incubate, rear, mark, and release 2.0 million 
fall Chinook juveniles each year. A more detailed description of this facility can be found 
in Section 8.4 

Smolt Trapping Facilities 
Smolt traps will be needed downstream of the release sites to develop qualitative 
estimates fall Chinook juvenile migration timing and presence in the Subbasin. (Note that 
the smolt traps are funded from other sources and are not included in the projected costs 
in this Master Plan.)  

Lyle Falls Fishway 
The Lyle Falls Fishway may be needed to collect fall Chinook adults for hatchery 
broodstock. The permitting and analyses required for improvement of this facility for 
both passage and broodstock collection activities are funded by BPA outside of the 
Master Plan. 

6.5 Pacific Lamprey 

6.5.1 Stock Assessment 

Conservation Status of Pacific Lamprey 

Pacific lamprey are known to occur in the Klickitat River Subbasin. The historic and 
present distribution and abundance of this species in the Subbasin is, for the most part, 
relatively unknown.  Juvenile out-migrants are occasionally collected at the rotary screw 
trap station at RKm 4.5.  A few adult Pacific lamprey have been observed at RKm 91.7 
and at Lyle Falls. 

Harvest Status of Pacific Lamprey 

There are no regulated sport or Tribal fisheries that target Pacific lamprey in the Klickitat 
River Subbasin.  WDFW regulations state that sport fishers may not retain any Pacific 
lamprey. Some Tribal members may harvest a few of these fish at traditional fishing 
areas each year, but the total number of fish caught is unknown. 

6.5.2 Recent Management Strategies for Pacific Lamprey 

Habitat Management 

Historically, habitat actions have not been implemented specifically to benefit Pacific 
lamprey. Instead, it has generally been assumed that habitat projects designed to increase 
salmon production would also benefit Pacific lamprey.  The proposed Lyle Falls Fishway 
upgrade is being designed to create better upstream passage conditions for both salmon 
and adult Pacific lamprey. 
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Hatchery Management 

There are no artificial production programs for Pacific lamprey in the Klickitat River 
basin.  

Harvest Management 

Sport fishers are not allowed to retain any Pacific lamprey caught in the Subbasin. There 
have been no studies to determine the number of fish caught by sport fishers or the 
survival rate of the fish released.  

Tribal members may harvest a few adult Pacific lamprey each year, but information is not 
available on the total number caught. 

6.5.3 Biological Goals for Pacific Lamprey 

The primary biological goal for Pacific lamprey is to rebuild populations to a level that 
sustains the population over time, but still allows for harvest by Tribal fishers.  

Conservation 

Currently, data are insufficient on Pacific lamprey abundance and distribution to allow 
establishment of numeric or spatial structure objectives. Until this information is 
available, the conservation objective remains broad: increase species abundance over 
time. 

Harvest 

The long-term the harvest objective for Pacific lamprey is to increase the population size 
to a level that can support some harvest for Tribal fishers.  

6.5.4 Strategies Considered for Pacific Lamprey 

A strategy focused on habitat restoration for Pacific lamprey was the only alternative 
considered for implementation. Hatchery rearing techniques for Pacific lamprey remain 
unproven and could pose risks to the existing population.  

6.5.5 Preferred Option for Pacific Lamprey 

Habitat improvement is the preferred option for increasing the population and distribution 
of Pacific lamprey in the Klickitat Subbasin. The habitat actions described for steelhead 
(Section 6.1.5) are expected to provide benefits to Pacific lamprey. Specific habitat 
actions targeted to Pacific lamprey will be developed over time as more information is 
gathered on species distribution and abundance. The information will be gathered in 
cooperation with WDFW and the USFWS. 
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6.6 Bull Trout 

6.6.1 Stock Assessment 

Conservation Status of Bull Trout 

Klickitat River bull trout are listed as threatened by USFWS under the ESA and are 
included in the Lower Columbia Recovery Unit. The Klickitat River bull trout Core Area 
includes the Klickitat River and all tributaries downstream to the confluence with the 
Columbia River (USFWS 2002).  

Data collected in the Subbasin indicate that bull trout are found in the mainstem Klickitat 
River and the West Fork Klickitat River and its tributaries.  Portions of the West Fork 
watershed drain the Primitive Area of the Yakama Reservation and have some of the best 
stream habitat remaining in the Subbasin. 

According to the USFWS, Klickitat River bull trout mainly exhibit a resident life history 
form. Bull trout abundance in the Subbasin is not currently known, but is assumed by the 
USFWS to be below 1,000 adults (USFWS 2002).  Studies are on-going to better 
estimate the abundance and distribution of this species in the Subbasin. 

Harvest Status of Bull Trout 

There is no regulated sport or Tribal fishery that targets bull trout in the Klickitat River 
Subbasin.  WDFW regulations state that sport fishers must return all bull trout unharmed 
to the stream. 

6.6.2 Recent Management Strategies for Bull Trout 

Habitat Management 

Because bull trout are mostly found in the relatively pristine West Fork watershed, there 
has been little need to develop habitat actions to protect this species. The USFWS is 
currently developing a recovery plan identifying broad actions that should be 
implemented in the Subbasin to protect bull trout. The main habitat objective proposed by 
the USFWS is to “Protect, restore, and maintain suitable habitat conditions for bull trout.”  
Because information about bull trout life history, abundance, and distribution in the 
Subbasin is lacking, the USFWS proposes to implement the studies and research needed 
to better define their habitat needs within the Subbasin. 

Hatchery Management 

The Lower Columbia Recovery Unit Team has stated that re-establishment of local bull 
trout populations in the White Salmon and Klickitat Rivers within 25 years may require 
the use of artificial propagation.  However, there are currently no artificial production 
programs for bull trout in the Klickitat River Subbasin. 
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Harvest Management 

Sport fishers are not allowed to retain any bull trout caught in the Subbasin. There have 
been no Subbasin-specific studies to determine the number of bull trout caught by sport 
fishers or the survival rate of released fish.  

6.6.3 Biological Goals 

The primary bull trout goal is “to ensure the long-term persistence of self-sustaining, 
complex, interacting groups of bull trout distributed throughout the species’ native range, 
so that the species can be de-listed” (USFWS 2002). 

The conservation and harvest objectives included in this Master Plan for bull trout are 
discussed below. 

Conservation Objectives for Bull Trout 

The following objectives identified by the USFWS for bull trout have been included in 
this Master Plan.  

• Maintain current distribution of bull trout and restore distribution in previously 
occupied areas within the Lower Columbia Recovery Unit 

• Maintain stable or increasing trends 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 

Until bull trout recovery objectives are finalized by the USFWS, the Master Plan has set 
an abundance target of 1,000 adults, distributed in the West Fork, its tributaries, and 
mainstem Klickitat River. 

Harvest Objectives for Bull Trout 

The long-term harvest objective is to increase population size to a level that can support a 
catch-and-release sport fishery as well as incidental harvest in Tribal fisheries. 

6.6.4 Alternative Strategies Considered 

A strategy focused on habitat restoration for this species was the only alternative 
considered for implementation. Although the Lower Columbia Recovery Unit 10 team 
suggested that artificial production may be needed to recover this species, the YN are of 
the opinion that this action should not be considered until more is known about species 
abundance levels in the Subbasin. 
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6.6.5 Preferred Alternative: Habitat Improvement and Protection 

The habitat plan for bull trout assumes that factors limiting steelhead production in the 
Subbasin are likely reducing bull trout abundance as well.  Key limiting factors identified 
for steelhead in areas of the Subbasin where bull trout are present or thought to be present 
are shown in Table 6-17. 

Table 6-17: Habitat limiting factors for Klickitat River bull trout by 
geographic area 

Area Limiting Factors1 
Upper Klickitat River  Obstructions, sediment load, temperature, channel stability, key habitat 

quantity, habitat diversity, hydroconfinement, food, harassment/poaching 
Middle Klickitat River  Sediment load, key habitat quantity, habitat diversity, temperature, 

harassment/poaching, flow, predation, competition with hatchery fish, 
channel stability, obstructions 

Lower Klickitat River  Key habitat quantity, habitat diversity, food, temperature, sediment load, 
predation, competition with hatchery fish, obstructions, channel stability, 
withdrawals, flow harassment/poaching 

Klickitat Canyon  Sediment load, food 
Upper Middle Klickitat River  Sediment load, predation, habitat diversity, competition with hatchery fish, 

channel stability, key habitat quantity, obstructions 
West Fork Klickitat River Obstructions, sediment load 
1 Limiting factors were based on those developed for steelhead 
 
The habitat strategies that will be implemented in each area are presented in Table 6-18. 
No analysis has been performed on expected improvement in bull trout abundance and 
survival from the implementation of these habitat strategies. The results of on-going and 
future research will be used to adjust the strategies and to estimate resulting bull trout 
response. 

Table 6-18: Relationship between bull trout habitat strategies and key 
geographic areas in the Klickitat River Subbasin 

Strategy Areas For Implementation 
Strategy 1: Protect Stream Corridor Structure and 
Function 

Mainstem Klickitat 

Strategy 2: Restore Passage and Connectivity 
between Habitat Areas 

upper Klickitat mainstem, West Fork Klickitat, Lyle 
Falls, Castile Falls 

Strategy 3: Restore Floodplain Function and 
Channel Migration Processes 

Mainstem Klickitat and West Fork Klickitat 

Strategy 4: Restore Riparian Condition Klickitat Canyon, Lower Klickitat, Middle Klickitat, 
Upper Klickitat 

Strategy 5: Restore Normative Flow Regimes Lower Klickitat, Middle Klickitat 
Strategy 6: Restore Degraded Water Quality, 
including Water Temperatures 

Mainstem Klickitat and West Fork Klickitat 
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CHAPTER 7.0 MONITORING AND EVALUATION 

The proposed monitoring and evaluation program deals only with the hatchery and 
harvest components of the Master Plan.  Habitat actions are not included because these 
measures will be covered in the Klickitat River Basin Recovery Plan being developed by 
the YN, WDFW, and the federal agencies.  This will assure that the program proposed for 
the Klickitat River habitat strategy is consistent with M&E protocols being used 
throughout the Columbia River Basin. 

The results of M&E activities under the Master Plan will be presented in annual reports. 
A yearly workshop will be held to present study findings to other agencies and interested 
members of the public.  Study results and workshop materials will be stored on the web 
at www.ykfp.org.  Data will also continue to be presented in PISCES status reports and 
peer-reviewed scientific publications.  

YKFP’s M&E data collection and reporting protocols will be consistent with the 
Columbia River Basin regional strategies including CESMEP and PNAMP.  As habitat 
actions and cost estimates are refined, results will be provided to be included in the draft 
Klickitat Subbasin Recovery Plan for the Middle Columbia River Steelhead ESU 
(NOAA-Fisheries 2007).  

7.1 Hatchery Monitoring and Evaluation  

The Columbia River Research Plan (NPCC 2006), which was developed with input from 
the Independent Scientific Advisory Board (ISAB), ISRP, CSMEP, and PNAMP, 
identifies a number of critical uncertainties regarding hatchery management.  

1. What are the range, magnitude, and rates of deterioration of natural 
spawning fitness of integrated (supplemental) populations and the 
relationship of the deterioration with management rules, including the 
proportion of hatchery fish permitted on the spawning grounds, the 
broodstock mining rate, and the proportion of natural origin adults in the 
hatchery broodstock is undetermined [sic]?  

2. Is it possible to isolate and reduce interactions between production 
hatchery fish and naturally produced wild fish, e.g. by predicting and 
partitioning a balance of natural and artificial production at the subbasin, 
province, basin, and regional scale? 

3. Is it possible to integrate natural and artificial production systems in the 
same basin to achieve sustainable long-term productivity? 

4. What is the relationship between basin-wide hatchery production and the 
productivity (growth and recruitment to older age classes) of naturally 
produced salmon for a given level of ocean productivity e.g. carrying 
capacity? 

http://www.ykfp.org/�
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5. Is the habitat capable of supporting salmonids at levels of survival that 
will bring about restoration? 

The M&E plan for the proposed project is focused primarily on uncertainties 1, 3, and 5, 
though all of the uncertainties are addressed to some extent.  The M&E activities 
described below focus on determining the success of the hatchery programs, the effects 
each program has on native stocks, and the critical uncertainties. The M&E programs 
associated with hatchery facility operation and compliance with state and federal 
regulations are presented in each of the programs’ respective HGMPs found in Appendix 
B.  

7.1.1 Survival 

Three survival indices will be used to determine the success of the hatchery programs:  

• Catch plus Escapement (C+E): Total catch of all ages plus total escapement of all 
ages. This method targets the outcome of the harvest management activities affecting 
the species. 

• Adult Equivalent Run (AER): The total number of fish that would have returned to 
the spawning grounds at all ages in the absence of fisheries.  AER is the best estimate 
of adult run-size without human harvest. 

• Age 2 Recruits (A2R): Number of fish alive at the time of first recruitment into a 
fishery (typically at age 2). A2R represents the maximum number of fish recruited to 
fisheries. 

All three survival metrics will be calculated for spring Chinook, fall Chinook, and coho 
populations. Because few steelhead are caught in ocean fisheries, only C+E will be 
calculated for this species. The calculations are performed as follows:  

1. Catch plus Escapement, (C+E)Y, for brood year Y is computed as: 
( )Y Y Y Y YC E Xesc Xterm Xcol Xocean+ = + + + , where 

, , , _Y Y Y YXesc Xterm Xcol and Xocean  are brood year escapement, terminal, 
mainstem, and ocean harvest based on expanded CWT recoveries. 

2. Adult Equivalent Return, (AER)Y, for brood year Y is computed as: 

,
1

( )
NN

Y Y age
age

AER R
=

= ∑ , where 

( 1)(1 )(1 ) Nna
N N N N NR C Xocean oi n −= + + − , 

and 1 (1 ) (1 )N N N N N NC R B mm Xcol ci+= + − + + , and (1 )N N N NB A Xterm ti= + + , 
and (1 )N N NA Xesc ps= − , and 1 0NNR + =  

Formula symbols are defined in Figure 7-1 below. 
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Figure 7-1: Diagram of AER terms 

 

3. Age 2 Recruitment, A2R, is computed as R2 in AER equations above.  

To calculate each parameter requires that a portion of the hatchery production be tagged 
with a CWT or another distinguishing mark. Proposed marking for each hatchery stock 
are presented in Table 7-1. 

Table 7-1: Hatchery release numbers, number marked, and mark type by 
species and hatchery component 

Species Component # Released # Marked Tag or Mark 
Steelhead Harvest 130,000 130,000 105,000 AD-Clipped 

Only 25,000 CWT and AD-Clipped 
 Conservation 70,000 70,000 100% Eye-Elastomer 
Spring 
Chinook1 

Harvest 600,000 600,000 500,000 AD-Clip 
102,000 Ad-Clip + CWT 

 Broodstock 
Conversion 

200,000 200,000 100% Eye-Elastomer 
34,000 Eye-Elastomer + CWT 

Coho Harvest 1 Million 500,000 400,000 AD-Clip 
100,000 AD-Clip + CWT 

Fall Chinook Harvest 4 Million 660,000 AD-Clip + CWT 
1 The number of spring Chinook marked with an eye-elastomer will vary depending on the number of NOR incorporated into the 

broodstock, based on run size.  
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Sampling performed by state, federal, and Tribal entities in fisheries, at hatcheries, and 
on the spawning grounds will be used to recover Klickitat River-origin tags. All tagged 
data will be reported to the Regional Mark Processing Center 
(http://www.psmfc.org/regional-mark-processing-center-rmpc.html). Results of survival 
analysis will be presented in the Master Plan’s annual M&E report.  

7.1.2 PNI, pHOS, and Adult Escapement 

The Master Plan calls for monitoring the composition and abundance of both natural and 
hatchery-origin fish on the spawning grounds and in hatcheries. The key metrics to be 
evaluated include PNI, pHOS, and total escapement. The performance standards for each 
of these parameters are presented by species in Table 7-2. 

Table 7-2: Hatchery PNI, pHOS, and adult escapement targets for 
hatchery and natural production 

Species PNI pHOS 
Hatchery 

Broodstock 

Minimum 
Natural Adult 
Escapement 

Average 
Natural Adult 
Escapement 

Steelhead 0.7 to 0.9 5% 80 NOR 500 2,300 

Spring Chinook 0.7 5% 150 NOR 
450 HOR 400 700 

Coho NA NA 750 HOR NA NA 
Fall Chinook NA NA 2,500 HOR NA NA 
 

PNI and pHOS will be determined for spring Chinook and steelhead by sampling fish 
returning to passage facilities, hatcheries, and spawning grounds. 

PNI will be calculated as: 

PNI = pNOB/(pHOS + pNOB) 

Where 

pNOB = Proportion of natural-origin broodstock in the hatchery 

pHOS = Proportion of hatchery-origin fish in the natural spawning escapement 

A portion of hatchery-origin steelhead passing through the Lyle Falls upstream passage 
facility will be captured and marked with radio tags to determine the proportion that 
return to the hatchery and spawning grounds.  The radio-tagged adults will also provide 
information about spawning locations of returning hatchery steelhead.  Steelhead need to 
radio-tagged rather than tagged with CWT because most steelhead survive spawning; 
CWT cannot be collected during carcass surveys. 

The number and proportion of fall Chinook, coho, and spring Chinook hatchery fish 
present on the spawning grounds will be determined by conducting carcass surveys 

http://www.psmfc.org/regional-mark-processing-center-rmpc.html�
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throughout the Klickitat River.  Hatchery fish will be distinguished by the presence of an 
adipose fin-clip or eye-elastomer tag.  

Fish counts at Lyle Falls and Castile Falls fish ladders will be used to confirm that 
minimum adult escapement targets are being met each year.  Once the Lyle Falls facility 
is upgraded, tests using tagged adults will be undertaken to determine the proportion of 
the run using this facility. Some of the adults entering the Lyle Falls ladder will be tagged 
with a radio tag and released downstream of the ladder. These fish will be tracked as they 
migrate upstream to determine the number using the fishway versus migrating through 
the falls. Data on migration travel time through the ladder will also be collected to 
determine if the facility is operating as designed. 

Because of the costs associated with radio tags, the proportion of adult fish using the 
ladder will also be determined by tagging a portion of the adults entering the ladder with 
floy tags and then releasing them to continue their migration. Carcass surveys conducted 
in streams and at hatcheries will be used to recover the tags and develop estimates of the 
number of fish using the ladder versus the falls for passage. The marked fish will also be 
used to estimate total spawning escapement using a simple Peterson Mark and Recapture 
analysis. 

7.1.3 Predation Index 

The YN biologists are concerned that hatchery releases of coho, spring Chinook, and 
steelhead could result in high rates of predation on native juvenile anadromous fish, i.e. 
steelhead and spring Chinook. To address this concern, a study will be undertaken to 
develop a predation index for hatchery fish. 

The predation index study will have two components: 

1. Radio Tagging:  used to determine the amount of time hatchery fish spend in the 
Klickitat River after their release from facilities. 

2. Stomach analysis: used for estimating the number, size, and species of juvenile 
fish consumed by the hatchery juveniles. 

Migration Timing and Travel Time 

Approximately 50 juveniles of each test species (coho, spring Chinook, and steelhead) 
will be tagged with radio tags and released from associated hatchery and acclimation 
facilities (Table 7-3). These fish will be tracked using antennae arrays located at the 
following sites in the Subbasin: 

• McCreedy Creek Acclimation Facility25 
• Castile Falls 
• Klickitat River Hatchery 
                                                 
25 McCreedy Creek evaluations will not be performed until a decision has been made to implement the 
conservation component of the hatchery program. 
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• Wahkiacus Facility 
• Lyle Falls 
• Mouth of Klickitat River. 

Table 7-3: Radio tag release size by species and release   
Species McCreedy Creek* Wahkiacus Klickitat River Hatchery 
Spring Chinook   50 
Coho  50 50 
Steelhead 50  50 
* Releases will be made at McCreedy Creek only if a decision is made to implement the conservation component of the steelhead 

hatchery program. 
 

Detection histories on each antenna will be used to determine: 1) migration timing and 
travel time from point of release to the mouth of the Klickitat River and 2) relative 
survival rate from point of release to mouth of Klickitat River 

The relative juvenile survival value (RS) will be calculated as: 

RS = NDET/NREL 

Where 

NDET  =  # Detected at antenna located at mouth of Klickitat 

NREL =   # of radio-tagged fish released 

Stomach Sampling 

Migrating hatchery spring Chinook, coho, and steelhead will be collected at a screw trap 
located just upstream of Lyle Falls.  The screw trap will be operated from April through 
late June in order to sample the expected hatchery fish out-migration period. During each 
week of screw trap operations, a random sample of 10 fish of each hatchery stock of 
interest will be collected and their stomachs removed for analysis. Given a 10-week 
migration window, a total of 100 fish per hatchery stock will be collected and sampled.  
The stomach samples will be sent to a lab for examination and enumeration of the 
number, size, and species of salmonids present. This data will be combined with 
information gathered from the radio-tag analysis to develop the predation index. 

The predation index (PI) will be calculated as: 

PI = TT * FCON * HREL 

Where 

TT = Average travel-time (in days) for radio-tagged hatchery fish from point of 
release to mouth of Klickitat River  
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FCON = # of fish consumed per stomach sampled 

HREL =  # of hatchery fish released by species 

The PI value will be compared with estimates of natural juvenile spring Chinook and 
steelhead production taken from M&E activities associated with the steelhead ESU draft 
recovery plan (NOAA-Fisheries 2007).  If the PI exceeds 10% of estimated total wild 
juvenile fish production for either steelhead or spring Chinook, the YN proposes to 
implement one or both of the following actions: 

1. Implement a more rigorous predation study to develop more quantitative 
estimates of predation. 

2. Alter hatchery release locations, size at release, or numbers released to reduce 
predation impacts to wild fish.  

If the second action is selected, the predation index study will be repeated before 
proceeding to a more robust predation analysis. 

7.1.4 Life History Considerations 

Hatchery rearing practices have the potential to alter the genetic structure of both cultured 
and natural components of anadromous salmonid stocks. Because such a change may 
result in a reduction in population fitness and, consequently, survival, it is important that 
both components of the populations be monitored over time. 

Also, there is concern that hatchery fish may not be able to reproduce successfully in the 
wild. If hatchery fish are not effective at producing off-spring, supplementation programs 
designed to increase natural population abundance will not only be unsuccessful, but will 
take resources away from other actions such as habitat restoration that could be 
successful. 

Study objectives include: 

1. Determine the reproductive success of hatchery and naturally produced spring 
Chinook and steelhead in the wild.  

2. Determine if demographic characteristics such as run timing, spawning age, 
spawning success, fecundity, and or sex ratios affect reproductive success of 
hatchery fish. 

Pedigree Analysis 

A pedigree analysis will be used to determine the reproductive success of both the natural 
and hatchery components of the spring Chinook and steelhead runs. The DNA needed for 
the study will be obtained from fin clips taken from both hatchery and naturally produced 
spring Chinook and steelhead adult and juvenile fish returning to the Subbasin. The DNA 
samples will be collected at hatchery facilities, juvenile and adult traps near Lyle Falls 
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and Castile Falls, and on the spawning grounds26.  Scale samples will be collected from 
each fish to determine age. DNA samples will also be taken from all spring Chinook 
adults released above Castile Falls. 

Microsatellite genotyping of each sample will be performed as described in Narum et al. 
(2006) for Klickitat River steelhead. The number of microsatellite loci needed to 
distinguish hatchery and naturally produced steelhead and spring Chinook will be 
adjusted over time as indicated by study results. 

DNA results for the hatchery and natural components of the two species will be 
compared to determine: 1) if they are genetically distinguishable, 2) the percent of the 
naturally produced spring Chinook and steelhead that originated from hatchery and 
natural parents, and 3) the reproductive success of both. 

The study will then be used to: 

• Monitor trends in the genetic composition and diversity of the upper Subbasin 
population 

• Estimate stray rate and contribution of Klickitat Steelhead sub-populations to re-
colonization of the upper Subbasin (above Castile Falls) 

• Determine reproductive success of hatchery and wild steelhead spawners 
• Determine hatchery contribution to natural production 
• Determine effective population size 
• Conduct parentage analysis to determine anadromous and resident contribution to 

natural steelhead production 

Study results will be reported every five years as a stand-alone report. 

Demographic Analysis 

Information on both hatchery- and natural-origin spring Chinook and steelhead 
demographics will be collected at adult passage facilities, hatcheries, and juvenile traps.  
The key parameters to be measured as part of this analysis include:  

• Adult and juvenile run timing and abundance 
• Adult spawning distribution, timing, and abundance 
• Adult and juvenile age structure 
• Adult and juvenile size 
• Sex ratio 
• Fecundity 
• Female egg retention  

                                                 
26 Because of the low abundance of steelhead at Castile Falls, 100% of all adults using the fishway will be 
sampled for DNA. 
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The methods used for each parameter will be similar to those described in Murdoch et al. 
2005 (Appendix D).  Required sampling will be coordinated with WDWF and NMFS to 
assure that impacts to listed steelhead and bull trout are reduced to the extent possible. 

7.1.5 Juvenile Migratory Status 

Smolt development of hatchery juveniles will be determined by measuring gill Na+, K+-
ATPase activity over time.  Tracking enzyme levels will help determine the migratory 
status of hatchery juveniles released from hatchery facilities and acclimation sites.   

Gill Na+, K+-ATPase samples will be collected from the gill tissue of hatchery fish using 
the techniques described in Schrock et al. 1994 (Appendix E). A total of 25 gill samples 
for each species will be collected weekly for coho, fall Chinook, steelhead, and hatchery 
spring Chinook released in the Subbasin annually. Sampling will begin approximately 8 
weeks prior to the expected release date for each species.  

Gill Na+, K+-ATPase samples (25 per week per species) will also be collected for 
naturally produced smolts captured in traps located in stream reaches above and below 
Lyle Falls. Because the procedure does not require killing the sample fish, fish losses are 
expected to be small. 

Results obtained from the hatchery and natural fish populations will be tracked over time 
and compared. Hatchery managers will use this information to better refine the hatchery 
release schedule based on the physiological condition of the fish. Fish rearing practices 
would be adjusted so that timing and migratory status (as indicated by gill Na+, K+-
ATPase levels) of the two groups match to the extent possible.  It is assumed that the 
more hatchery fish reflect the wild fish template, the more likely they are to survive in the 
natural environment. 

7.1.6 PIT Tagging of Conservation Program Juvenile Steelhead 

All juvenile fish from each breeding line of the conservation program will be tagged with 
PIT tags prior to release. This will allow biologists to evaluate and compare the 
performance of breeding lines including: 

• Juvenile survival from point of release to juvenile trapping facilities above Lyle Falls 
or Bonneville Dam (dependent on whether sampling facilities exist below this dam in 
the future) 

• Smolt-to-adult survival rates from release to Bonneville Dam, Lyle Falls, and Castile 
Falls 

• Adult survival rate from Lyle Falls to Castile Falls 

These survival rates will be used as indicators of broodline success. 
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Study methods and analysis will be similar to those described for the comparative 
survival study (CSS) being performed in the Columbia River (CSSOC and FPC 2007) 
(http://www.fpc.org/documents/CSS.html). 

PIT-tagging juveniles may also provide some qualitative information on juvenile 
residualism rates for each broodline.  PIT-tagged fish will be recovered as part of 
population survey work undertaken in the upper Subbasin. However, recovery of the PIT-
tags will be dependent on permit requirements issued by the NMFS. 

7.1.7 Demographic Analysis of Upper Subbasin Resident Trout Populations 

Prior to implementation of the conservation hatchery program, YN biologists will 
conduct surveys for the purpose of estimating population abundance and distribution of 
the upper mainstem rainbow trout populations.  These are the preferred resident 
populations for use in the conservation program because previous genetic work suggests 
that the populations have experienced contemporary gene flow from other populations 
(likely anadromous) in the Klickitat River Subbasin.  

Other critical demographic data that will be collected as part of the study are:  

• Length and age at maturity 
• Spawn timing and distribution 
• Age structure 
• Fecundity 

Study data collected will be summarized in annual reports. 

7.2 Harvest Monitoring and Evaluation  

Harvest monitoring of Klickitat River-origin salmonids will be performed by WDFW and 
The Yakama Nation. The WDFW is responsible for monitoring non-tribal sport and 
commercial fisheries in the Columbia River, Klickitat River, and ocean.  The fisheries 
monitoring methodologies used by WDFW and other state and federal agencies are 
outside the scope of this document. 

The Tribal harvest monitoring program is designed to achieve project goals through: 

• sampling subsistence fisheries at Cascade Locks, The Dalles Dam, and John Day 
Dam on the mainstem Columbia River  

• sampling all Tribal fisheries in the Klickitat River 

Sections 7.2.1 and 7.2.2 describe the proposed monitoring and evaluation methods.  

http://www.fpc.org/documents/CSS.html�
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7.2.1 Subsistence Fisheries 

In order to monitor subsistence fisheries in the Columbia River, the following methods 
will be employed.  

1. Tribal fisheries at Cascade Locks, The Dalles and John Day dams will be 
monitored daily whenever fisheries are conducted.  

2. Each fishing day will be divided into three 8-hour periods. A different observer 
will be used to monitor each 8-hour period. 

3. Every 2 hours, the observer will record the number of active gear, the number of 
fish captured per gear type, and the length of the observation period. 

4. Catch estimates will be calculated by expanding the counts for both time and 
gear. 

5. Caught fish will be randomly sub-sampled for marks. Fish species and (if 
possible) sex will be identified for each fish and each fish will be examined for 
marks.  Length measurements will be taken for each fish caught.  Scale samples 
will be collected on each fish for aging. DNA samples will also be collected on 
a sub-sample of fish if required as part of genetic studies being undertaken by 
YN or other research groups. 

6. Recovered CWTs will be sent to WDFW for processing. WDFW will report tag 
recoveries and information to the appropriate regional databases. 

7. YN will be responsible for reporting PIT-tag recoveries to PITAGIS (the PIT-
Tag Information System) and other regional databases. 

7.2.2 Klickitat River Fisheries 

The majority of Tribal fishing activities in the Klickitat River occur at Lyle Falls. This 
fishery will be monitored in a manner similar to that described in Section 7.2.1. In 
addition, Additional harvest monitoring that will occur in the Klickitat is as follows: 

1. Fishery monitors will record the species and number of fish released voluntarily 
by Tribal fishers. This information will be used to determine the success of the 
volunteer effort to release wild steelhead back to the stream to increase 
spawning escapement for this ESA-listed species. 

2. YN staff will also conduct interviews with Tribal fishers conducting fisheries in 
areas upstream of Lyle Falls. Their catch will be subsampled as described in the 
subsistence section above. 
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CHAPTER 8.0 CONCEPTUAL DESIGNS   

Improvements and changes are proposed for the existing Klickitat Hatchery, Lyle Falls 
Fishway and broodstock collection facility, and the Castile Falls Fishway and escapement 
monitoring facility (Figure 1-2).  In addition, it is proposed to build a hatchery and 
acclimation facility at Wahkiacus.  Acclimation ponds at McCreedy Creek will be built in 
the future if needed.  

The biological objectives established for this Master Plan are designed to achieve both 
biological performance of the target species and improve environmental conditions to 
allow sustainable populations.  The goals of the actions proposed under this Master Plan 
include conservation, habitat, and harvest components (Chapter 2.0).  The first step in 
accomplishing these goals is to reform existing hatchery practices by rehabilitating and 
expanding the current aging hatchery infrastructure.  YN contracted with Summit 
Engineering (now Harbor Consulting Engineers) to inspect the hatchery facilities to 
evaluate existing conditions and future expansion possibilities. In addition, YN requested 
that Harbor evaluate the existing residences to determine their compliance with existing 
residential codes and the cost of bringing the structures up to code as well as to determine 
the possibility of building additional residences.  The discussion in the remainder of this 
chapter summarizes the findings of the consultants and the proposals for remedying the 
shortcomings of existing facilities.  

8.1 Klickitat Hatchery 

8.1.1 Existing Facilities 

Upgrades to the Klickitat Hatchery are needed in order to implement HSRG and YKFP 
hatchery reform measures.   New and re-constructed facilities will allow proper loading 
rates during adult fish holding as well as optimal juvenile densities prior to release.  
Proper loading and optimal densities have been shown to increase pre-spawning and post-
release survival.  The goals of the proposed upgrades are to provide optimal incubation, 
rearing, and adult holding facilities in keeping with HSRG guidelines and the standards 
set by YKFP’s Cle Elum Hatchery.  The Yakama Nation desires to provide a clean and 
safe working environment that promotes commitment and ownership.  

Construction of the Klickitat Hatchery at RM 30 on the Klickitat River was completed in 
1954 (Figure 8-1).  This location was chosen due to its proximity to a large groundwater 
spring.  Original construction was financed by the U.S. Department of the Interior 
through the USFWS.  The hatchery has been operated by WDFW.  Ownership and 
operation of the hatchery was transferred to the Yakama Nation in December 2005.  Prior 
to the transfer, the Yakama Nation conducted surveys of the site and facilities.  

A river acclimation facility is needed for final rearing of spring Chinook prior to release.  
A bridge is needed to allow access by heavy equipment to the west bank to reconstruct 
the Pond #25 river intake which currently does not meet NOAA-Fisheries screening 
requirements.  Excavation of a new sediment retention pond and installing a concrete 
lining in the existing pond are needed to reduce the potential for disease transmission to 
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resident and wild fish.  The spring water that arises from the river banks will be captured 
and the water used to augment existing hatchery incubation and for the new steelhead 
facility.  Investigations will be conducted to determine the feasibility of replacing the 
current spring water pipeline that is buried under the river.  This pipeline is the primary 
water supply for the hatchery buildings.  

Additional raceways are needed adjacent to rearing pond #26 in order to safely mark the 
hatchery produced fish en masse.  Larger adult holding ponds are needed to hold spring 
Chinook, early fall Chinook, and steelhead for the extended periods called for by the new 
hatchery reforms.  The existing incubation room is part of the fry-rearing and raceway 
room. This is not in keeping with current practices related to controlling pathogens. 

The main hatchery building was built in 1949 and is approximately 6,853 sq ft.  The 
building includes the main hatchery room (3,339 sq ft), feed room (1,536 sq ft), office 
and personnel space (1,632 sq ft), and a storage loft (347 sq ft).  There are 22 existing 
hatchery raceways, each approximately 130 ft long proposed facilities.  Much of the 
existing plumbing is original equipment and must be replaced in order to avoid failure 
and consequent catastrophic mortality during egg incubation or other hatchery life stages.  

The office and personnel space, located at the west end of the building, is still in its 
original configuration.  The space is cramped and substandard.  The existing facilities are 
not wheelchair accessible and are poorly lighted.  The building insufficiently insulated.  
Finally, more space is needed to accommodate additional staff required for the expanded 
hatchery programs.  

The east side of the hatchery building houses the feed room, cold storage, feed mixing 
room, and dry feed storage. A cold storage room is no longer needed because, since 1993, 
the Klickitat hatchery has fed production dry fish food.  Cold storage of moist feed is no 
longer necessary.  The rest rooms are not up to code, including a lack of handicap 
accessibility. A washer and dryer and shower were originally planned for the loft area 
(plumbing stubs are installed).  None of these facilities have been installed despite the use 
of chemicals and other hazardous substances at the hatchery.   

The original buildings used a combination of electric and oil heat; however, only electric 
heat is used at this time. Upgrades to the hatchery building electrical system were last 
made in 1983 when two 150 amp panels were installed and the oil-fired boiler was 
replaced with an electric boiler.  At that time, the hatchery lighting system was converted 
from incandescent to fluorescent.   

Additional housing is needed due to the expanded scope of the hatchery facility.  YN 
wants to construct new housing that will help encourage families to locate to the facility 
and will help to retain staff at the site.  The existing houses must be upgraded to meet 
current building codes.   
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8.1.2 Proposed Modifications  

The Klickitat Hatchery has undergone a number of modifications and renovations 
between 1950 and 1993.  Since 1993, only minor improvements have taken place.  The 
hatchery requires significant upgrading to be consistent with scientific and technological 
advances.  Recent strides in understanding fish health and behavior has lead to 
programmatic changes which require new facilities. In addition, existing residences, 
office spaces, and other work areas need to be reconfigured for greater efficiency and 
brought into compliance with current building codes.  Most of the existing structures 
need maintenance and repairs to allow continued use.  

Hatchery Buildings  

The proposed modifications to the hatchery buildings are as follows. 

• The building needs to be remodeled to allow better organization and use of the space.  

• Glass block “windows” in the Raceway Room need to be either removed or covered 
with blinds to exclude sunlight in incubation areas.27  

• The hatchery building will require electrical upgrades to assure worker safety as well 
as fish health. Upgraded alarm systems are needed to avoid the risk of catastrophic 
fish loss. The upgraded alarm systems require upgraded electrical systems.  

• The inhabited spaces are currently, and will continue to be, heated with electricity.  
Upgrading to increase energy efficiency is necessary.  It is proposed that all new 
additions and remodels will be constructed to increase thermal efficiency.  The 
ceilings will be insulated to R-38 and the walls will be insulated to R-15. 

• Water supply fixtures need to be replaced.  Many of the valves and couplings are 
original equipment and have greatly outlived their life expectancies.  

• The rest rooms must be upgraded and remodeled to allow handicap access.  

• It is proposed to convert the existing spaces on the east side of the building to a 
vehicle garage and maintenance shop.  

• A secure room to house non-moist feed will be attached to the building.  No 
refrigeration is needed for non-moist feed.  

• A washer, dryer, and shower, as well as an eye wash station, will be installed in the 
loft.   

                                                 
27 Currently, the glass block windows allow sunlight to enter the incubation room.  Exposure to direct 
sunlight can kill salmon eggs.  Sunlight needs to be excluded or re-directed to avoid damage to incubating 
salmon eggs. 
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• Upgraded lighting will be required for new hatchery incubation and raceway spaces 
and occupied personnel spaces.  Occupied personnel spaces will also require new 
energy efficient lighting and additional electrical outlets.  

• A central monitoring station, similar to that in use at the Cle Elum Hatchery, is 
needed to link all alarms and sensing devices. The system will track hatchery 
conditions such as water level, water temperature, and dissolved oxygen; record 
alarms; and notify staff when alarms occur.  Collected information will be stored and 
made available to managers.  

• It is proposed to build an addition to the office/personnel space to house an isolated 
incubation room and a wet room/laboratory (Figure 8-1). The lab and isolated 
incubation facility will be similar to that at Cle Elum Hatchery and will be used to 
conduct pathogen analysis per USFWS disease protocols. The addition will also 
contain a locker room and break room for hatchery personnel. 

Residences 

The Klickitat Hatchery currently has three houses on site for employees and their 
families. The current houses were built in 1954 and average 1,054 sq ft in living space. 
They are one story, wood frame houses with a single-car attached garage.  The houses 
have 3 bedrooms and one bath.  In each house, one of the bedrooms does not meet 
current egress codes.  House siding is cedar and the roofs are metal.  Each contains a 
masonry fireplace and aluminum windows.  

The present condition of the houses is poor.  The heating/cooling systems need 
replacement as do the roofs, bathroom fixtures, and bathroom subflooring.  New 
windows are needed in the third bedroom of each house to bring the houses into 
compliance with current codes.  Proposed upgrades include new vinyl windows 
throughout, painting, carpeting, other floor coverings, window coverings, and cabinetry.  
Improved rodent control is also needed.  

The proposed expansion will require construction of two more houses. The new houses 
will occupy spaces that were previously used for housing (Figure 8-1). A 4-bedroom, 3- 
bathroom house about 2,290 sq ft in size and a 1,725 sq ft house with 3 bedrooms and 2 
bathrooms are proposed. New septic systems and site improvements will be required for 
the houses.  

The houses will be new, “stick built” construction. The proposed location of the new 
houses presents some problems that preclude using modular or pre-fabricated houses.  
The sites are located down a steep slope which would make it difficult, if not hazardous, 
to deliver modular or mobile homes.  In addition, though the initial costs of such housing 
are lower, long-term maintenance costs could be high, negating the initial savings.   
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Raceways and Other Facilities 

• Existing raceways will need to be modified to accommodate recent innovations in 
juvenile rearing.  The sides and bottoms of the raceways will need to be colored 
which will most likely require sandblasting and re-coating with epoxy.  

• An abandoned adult capture in-river concrete sill must be removed.  The 300 ft by 24 
ft sill is an impediment to fish passage, i.e. exposed steel rebar and loose sheet metal 
cladding have become hazards to migrating adults and juveniles.  

• The in-river pumping station and its three pumps will be used only for emergency 
backup; they will no longer be used on a daily basis.  

8.2 Lyle Falls Fishway 

8.2.1 Existing Facilities 

The location of the Lyle Falls Fishway and existing facilities are shown in Figure 8-2.  
The fishway is located at RM 2.2on the west side of the river in a flat area at the lower 
end of a steep gorge. The entrance to Lyle Falls Fishway is about 150 ft below Lyle Falls 
(Klickitat Falls No. 5), the uppermost and steepest falls in the deeply incised gorge.  
Below the fishway, the river is characterized by a series of velocity chutes and rapids 
leading to Klickitat Falls No. 4.  Despite the fishway, fish passage at the site has been 
limited and the facility is out of compliance with current state and federal regulations.  A 
1996 report (Summit Engineering 1996) indicated that fish passage at Falls No. 5 was the 
most critical fish passage concern in the lower Klickitat River.   The falls and velocity 
chute are nearly 17 ft high.  In addition, low water levels during migration periods 
impede fish passage.  Other problems include: 

• Inadequate attraction water 
• Fishway entrance is located in turbulent water 
• Fishway exit is located in shallow water and is periodically obstructed by 

accumulated bedload and debris from the upstream trash rack 
• Shallow water is exacerbated by river shoaling at the exit 
• Non-functioning siphon auxiliary water supply system 
• To remedy these problems, a number of changes are proposed for the Lyle Falls 

Fishway.  

8.2.2 Proposed Modifications 

The modifications proposed for the Lyle Falls Fishway (Figure 8-3) include: 

• extend the existing concrete fishway approximately 330 feet farther upstream 
• construct a new fish exit structure and water supply intake at that point 
• modify the downstream fishway entrance 
• develop a new attraction flow system 



Figure 8-2.
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• provide an improved fish enumeration facility by installing a Passive Interrogative 

Transponder (PIT) tag detection station and fish video monitoring device 
• install a coded-wire tag detection system and an infrared video system 

Hydraulic Design 

The volume of water flowing through a fishway is a function of the river headwater and 
tailwater surface elevations.  For Lyle Falls, the headwater surface elevation varies from 
a low flow (550 cfs) elevation of 144.5 ft to a high flow (4,000 cfs) elevation of 149.5 ft.  
The two-year storm event (10,000 cfs) has a headwater elevation of 154.5 ft.  Flows in 
the Klickitat River at this location can range from 450 cfs to 50,000 cfs, though flows 
between 550 and 4,000 cfs occur 10% to 90% of the time.  

Modification of existing fishways must maintain adequate attraction water volume, 
velocity, and energy levels through the range of river flows.  The modification designs 
call for a minimum resting pool depth of 5 ft with a preferred maximum energy 
dissipation of 4 ft-lbs/sec/cfs.   In the case of Lyle Falls, however, it was considered most 
important to maintain adequate attraction water volume and velocity.  Thus, higher 
energy levels were accepted to achieve the other two parameters. The Energy Dissipation 
Factor will range from 4.3 to 5.7 ft-lbs/s/cf for river ranges of 550 to 4,000 cfs.  The 
modifications are designed to federal standards.  

Fishway Entrance and Entrance Pool 

The new fishway entrance will be designed to improve fish attraction while 
accommodating the minimum and maximum tail water elevations associated with the 
design river flows that historically occur 10% to 90% of the time (550 cfs to 4,000 cfs). 
The existing entrance has three chambers, each 3 ft wide by 5 ft long by 20 ft high.  
Currently, the downstream chamber is closed and the others are open.  

Proposed modifications include three new ladder steps, a flow diffusion outlet for the 
new attraction water supply, and two internal resting pools.  The framework of the 
downstream ladder entrance will be retained, but the area within the entrance pool will be 
deepened and enlarged. The existing entrance pool within the fishway will be expanded 
by an excavation measuring 16 ft by 36 ft by 23 ft in the basalt rock at the site (Figure 
8-3).  The excavation will accommodate a new resting pool, an enlarged pool chamber, 
and the auxiliary water stilling basin/chamber.   

Some demolition will be needed for the existing concrete wall in order to enlarge the 
entrance pool and stilling chamber.  Attraction water would discharge from a 48-in 
diameter pipe into the stilling basin.  Approximately 110 cfs of auxiliary water will enter 
the stilling chamber at an average velocity of about 1 fps.  Vertical baffles with adjustable 
vanes and stepped concrete weirs will be placed so that even flow would be directed to 
the entrance pool.  
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Ladder Modifications 

The existing Lyle Falls ladder will be retained, but modified at both the upstream and 
downstream ends.  The upstream end of the ladder will be extended 330 feet to a new 
water supply intake and fish exit structure (Figure 8-3).  A proposed 330-foot-long fish 
transportation channel will be cast-in-place concrete with a steel grate deck.     

At the upstream end of the ladder, a new fish exit will be constructed in a deep natural 
scour pool where water currents are much slower than at the present fish exit location.  
The exit structure will be 13 feet from the streambed to the deck.  During summer low 
flows, about 4 to 5 feet of the structure will be revealed; during higher flows, only the 
deck will be visible. Within the ladder, modifications will be made to the fishway weirs.   

Sorting Area Modifications 

Currently, fish are counted by physically handling each individual fish. This subjects fish 
to stress which may affect viability. A new counting facility is proposed for the fishway.  
It will include installment of new equipment which will ensure proper fish health 
procedures during biodata collection.  The equipment relies on water-to-water transfer of 
fish, minimizing handling stress and the risk of damage from netting.  Among the 
proposed equipment are a fish diverter, crowder, brail, water supply, water control 
gates/valves, and an adjustable fish-sorting platform (Figure 8-3).  The platform will 
accommodate river elevation fluctuations and facilitate capture of adult fish. 

Transportation Channel 

Under the proposed project, the existing fish transportation channel will be extended 
upstream from “cast-in-place” concrete and covered with a steel grating (Figure 8-3). The 
channel will be built within a 20-ft deep bedrock trench to achieve the correct gradient 
and minimize visual impacts and will connect the existing fishway to a deep pool 
upstream of the existing fishway exit.  Construction of the new transportation channel 
constitutes the greatest modification proposed for the Lyle Falls site.  The channel will be 
8 ft wide by 12 ft deep and will be 330 ft long.  Adult fish will pass above the rapids into 
a deep pool where they will rest and re-orient before moving upstream through the 
fishway.  The plan calls for maximum use of existing structures.  

Fishway Exit and Water Supply Intake Structure 

The new attraction water intake will be integrated into the fish ladder exit (Figure 8-3) 
and will be designed to comply with the required water intake/fish exit velocity rates of 1 
ft/sec.  The proposed intake structure will consist of heavy steel structures to protect the 
interior and will be fitted with a trash rack designed to comply with NOAA guidelines.  

The new water supply intake will provide water to the auxiliary water supply pipe in 
order to attract adult fish so that they may be captured.  It will also provide water to the 
transportation channel. Both the transportation channel and the intake structure will be 
covered with steel bridge deck grating to prevent large debris from entering the system.   
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8.3 Castile Falls Fishway and Escapement Monitoring Facility 

8.3.1 Existing Facilities 

The Castile Falls are a series of 11 natural falls on the Klickitat River with a vertical drop 
of 108 ft over 0.67 miles.  The falls are located in the Klickitat River Gorge within the 
boundaries of the YN reservation.  The fishways encompass falls 1, 5, and 7-11.  Falls 2, 
3, and 4 were not considered barriers to fish passage and were not modified. The land 
under the fishways and access routes is owned by the YN.    

The existing fishways were built with Mitchell Act funds between 1960 and 1962 in an 
effort to provide access for anadromous fish to 45 miles of habitat above the falls. There 
are 3 fishways located between RM 60.0 and 60.7.  The WDFW built the fishways under 
a Memorandum of Agreement with YN, Bureau of Indian Affairs, and USFWS.  In 
addition to construction of the fishways, WDFW removed other fish passage 
obstructions.  

The original WDFW plans for Castile Falls called for a single 3,000-ft long tunnel 
bypassing all 11 falls.  However, geotechnical constraints forced a halt to the tunneling 
after a distance of 750 ft.  The fishways comprise an 852-ft tunnel bypassing Falls 10, a 
200-ft tunnel by-passing falls 4 and 5, and a 40-ft aboveground structure around Falls 7.  
All of these structures were inefficient and were poorly maintained since their 
installation.  The headwork dam, which feeds the upper tunnel, blocked upstream fish 
migrations.   

The furthest downstream fishway is at Falls 1.  The falls has a 7 ft drop and was 
originally modified by blasting a deep channel along one side of the river in 1962.  This 
solution proved inadequate and in 1963, seven concrete weirs were installed in a semi-
circle around the main falls.  

Falls 4 and 5 were by-passed by a fishway built in 1962-63.  The fishway comprises 22 
weirs and 21 pools through a 260 ft tunnel.  The collective drop at the falls was 22 ft.   
Continuing upstream, the next fishway is located at Falls 7.  The drop at Falls 7 is 10 ft.  
A weir pool fishway was built here in 1962.  The fishway consists of 10 pools, each with 
a rise of approximately 1 ft.  The greatest barrier to fish passage was at Falls 10 and 11 as 
described above.   

8.3.2 Proposed Facilities 

Improvements to facilitate fish passage were made between 2002 and 2005 to the Castile 
10/11 (Figure 8-4) and 4/5 fishway tunnels in order to maintain suitable entrance 
velocities and depth as well as head differences between pools and maximum velocities 
at the weir slots.  Trash racks were modified and a forebay sluice gate installed at both 
tunnels.  At Castile 10/11, 26 vertical slot baffles were installed, a concrete wall was 
installed to close off the void at the turn in the tunnel, and a directional orifice were 
installed at the fishway entrance.   



Figure 8-4.
PROPOSED COUNTING FACILITY AT CASTILE FALLS

The Confederated Tribes and Bands of the Yakama Nation
Klickitat River Anadromous Fisheries Master Plan



DRAFT Confederated Tribes and Bands of the Yakama Nation 

Draft Klickitat River Anadromous Fisheries – Master Plan Page 125 
March 2008 

The modifications at Castile 4/5 included installation of a manual vertical gate system to 
open and close the forebay, removal of some existing baffles and submerged weirs, 
excavation of the tunnel bottom, installation of 20 new vertical slot baffles, demolition of 
the horizontal weirs, installation , and installation of a concrete sill and entrance orifice.  
The improved passage over Castile Falls has opened up approximately 65 miles of 
spawning and rearing habitat for spring Chinook and rearing habitat for steelhead. 

A state-of-the-art fish counting facility is proposed under this Master Plan for Castile 
Falls Fishway10/11 (Figure 8-4). The facility will collect data on run timing, fish size, 
and species for stock evaluations.  The data will be used to help assess the success of 
habitat improvements, fish passage efficiency, and the production capacity of the upper 
Klickitat. The location was chosen because of the absence of manmade noise. The 
electronic counting site will incorporate PIT-tag reading and remote site image recording. 
The remote imaging will be transmitted to YKFP offices via satellite data transmission.  

The facility will be self-contained and will be powered by a 10 kw generator using either 
propane or fuel cells.  Electric power will be needed for PIT-tag transceivers and 
computer equipment, real-time imaging, and image recording. Heating and cooling will 
be required for both the electronic equipment and the site personnel. Lighting will be a 
combination of both incandescent and fluorescent fixtures.  Underwater lighting may be 
furnished by halogen fixtures or light-emitting diodes (LED).  

The foundation of the enumeration building will be located below the fishway floor and 
will be above the 100-year floodplain. A viewing room, used by observers and viewing 
monitors, will be located at fishway level.   

The structure will be grouted-cell cement masonry with steel roof framing supporting a 
standing seam metal roof. The interior walls will be insulated and covered with wall 
board.  The type of construction will meet basic security needs.  

The site will require excavation and dewatering during construction.  Foundation 
construction will require dewatering the fishway for short periods (one or two days).  
Fish will be guided into the counting facility by aluminum pipe picket sections. The 
fishway will be covered with removable sections to facilitate window cleaning and picket 
section debris.  The frequency of cleaning will be determined by the amount of floating 
and suspended debris in the water.  

8.4 Wahkiacus Hatchery and Acclimation Facility 

8.4.1 Existing Facilities 

The proposed Wahkiacus Hatchery and Acclimation Facilities are new construction. The 
site, owned by the Yakama Nation, is presently occupied by a house which has been 
converted to an office and storage space, a starter nursery for native plants used in habitat 
restoration, a gravel access road, electricity, and septic system. The present electrical 
service is insufficient to power a hatchery. 
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8.4.2 Proposed Facilities 

The proposed project includes construction of a new hatchery and acclimation facility at 
the Wahkiacus site (Figure 8-5).  The Wahkiacus Hatchery and Acclimation Facility is 
designed to acclimate up to 1,000,000 coho smolts as well as to rear and release up to 
2,000,000 fall Chinook salmon.  Ponds will occupy a large portion of the site; there will 
be approximately 254,000 cf of rearing volume.  WHAF will also house the Klickitat 
watershed regional fisheries office.   

WHAF will be located on the Klickitat River at RM 17 just downstream from Swale 
Creek.  The elevation of the proposed site is 512 to 525 ft; the site is located in the 
floodplain of both Swale Creek and the Klickitat River.   Components to be built on the 
site include: 

• Two ¾ acre concrete rearing and holding ponds 
• Eight raceways, each 160 ft long 
• A two-chamber settling basin, 200 ft long 
• A new hatchery building (17,600 sq ft) 
• A shop and maintenance building (3,500 sq ft) 
• Two residences for hatchery workers 
• Eight earthen acclimation ponds  
• A water intake on the Klickitat River 
• An effluent settling pond 
• A discharge/fish trap 
• A pollution abatement pond 
• A secondary pump station 
• A mechanical water clarifier 

An existing house has already been converted to a regional fisheries office; several 
outbuildings are used for storage.  The two new hatchery residences will necessitate site 
improvements for water supply, fire protection, and waste disposal.  Hatchery power 
supply will be upgraded to three-phased power by Klickitat County Public Utilities 
District and supplemented by stand-by generators. 

The hatchery and its ancillary structures will be built with the 100-year floodplain..  
Facility design will take this into account.  The facilities will be designed to withstand 
some amount of flooding each year.  The county is expected to build a new bridge over 
the Klickitat River concurrently with hatchery construction.  The new bridge will not 
constrict the floodplain as severely as the current bridge.  This is expected to reduce flood 
potential at the hatchery.  
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Water Supply and Quality 

Water will be obtained from the Klickitat River through a large concrete intake structure.  
The intake will be located on a stable channel of the Klickitat, though a deep scour pool 
is not present. The water depth at the intake site is considered “moderate” (about 4 to 6 ft 
deep).  Lack of a deep scour pool may mean that water will be difficult to obtain at this 
site during severe low flow conditions which would negatively affect only late summer 
rearing programs.  The programs proposed at this time involve only spring releases which 
would not be affected by low flow conditions.  The site’s stability is dependent upon the 
abutments of a bridge over the river.  The abutments confine the channel and maintain its 
fixed position.  A complicating factor is an existing proposal to build a county bridge at 
the site.  

The screened intake structure will be made of concrete and will be built below ground 
level to prevent flood scour damage.  All components will be completely submersible.  
Axial-flow pumps will deliver water to the ponds.  An air-blast system will periodically 
flush debris from the screens back into the river.  Three-phase line power will run the 
pumps and generators will provide back-up.  

Water quality at this point on the Klickitat River is considered acceptable for spring 
acclimation, though high turbidity could impact feeding activity and, consequently, fish 
growth.  Ice formation could be a problem in the winter and high summer temperatures 
could add to stress-related disease problems.  These factors will be examined in more 
detail if future releases are planned in seasons other than spring.  

Water will also be obtained from ground water springs with artesian pressure which exist 
at the site. It is proposed to use the ground water to incubate fall Chinook.  The water will 
be de-gassed before use.  In addition to incubating fall Chinook, using groundwater may 
alleviate some of the turbidity, freezing, and low water problems mentioned above.  

Acclimation Ponds 

Acclimation ponds of various sizes are proposed for the site.  The eight ponds will be 
configured as follows:  1) one large pond 225 ft long by 110 ft wide by 4 ft deep, 2) three 
medium ponds 180 ft long by 60 ft wide by 4 ft deep), and  3) four small ponds 100 ft 
long, 34 ft wide, and 3.5 ft deep (Figure 8-5).  The ponds will be formed using material at 
the site and will be lined with plastic.  Overhead netting will be used to reduce predation 
and to provide cover for the juvenile fish.  

Pond outlet structures will have dam boards to control water levels and will be screened 
to prevent fish from escaping prematurely. These structures will be built below the 
riverbed and will be designed to withstand submersion during flood events.  The traveling 
screens will be cleaned with water spray.  Sediment will be removed with blasts of 
compressed air.  
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Other Hatchery Facilities 

Support components include water distribution systems and a generator/electrical 
building.  An alarm system will be installed to notify personnel of power and water 
interruptions.  If electricity is lost, a transfer switch will automatically turn on the back-
up generators.  

Site work will include extending existing gravel roads to the acclimation ponds as well as 
grading and landscaping. River banks will be planted with native vegetation following 
completion of construction activities.  

Fish wastes will be settled in the acclimation ponds (which are low velocity) and will be 
periodically vacuumed off the pond bottom and diverted to an off-line aerated settling 
basin.  There, the wastes will be dried and removed.  

8.5 McCreedy Creek Juvenile Fish Acclimation Site 

McCreedy Creek has been identified as a potential water source for a juvenile fish 
acclimation site; further studies will be undertaken over the next 10 years to determine its 
suitability and whether or not it is needed.  If the site is suitable and needed, it is 
anticipated that it would be used to rear 200,000 spring Chinook and 200,000 steelhead 
smolts in the spring.  Initial studies show that water quality and volume are adequate for 
this use.  

There are no facilities in existence at this site.  The site is accessible from the Klickitat 
River Road and is currently a forested meadow with a gentle slope toward the Klickitat 
River.  A multi-plate, corrugated metal culvert carries McCreedy Creek under the road.  
At the downstream end of the culvert, there is a large scour hole with an excavated water 
drop of approximately 18 in which constitutes a barrier to fish passage.  Above the road, 
McCreedy Creek’s gradient becomes very steep. 

The acclimation site project will replace the culvert with a bridge and take advantage of 
the reconstructed stream profile to build a seasonal streamside water intake (Figure 8-6).  
The intake will consist of a pool containing 2 ft high “flash” (dam) boards and a denil 
fish ladder.  The structure will provide fish passage and re-connection of habitat allowing 
resident fish to move freely up- and downriver.    

The steelhead will be reared at 8 fpp.  A 14,400 sq ft bank of raceways with an average 
water depth of 4 ft will be needed based on the recommended volume density of 0.40 
lb/cf and a low density of 8 lbs/gal/min.  A water supply of 7 cfs will be required; studies 
show that McCreedy Creek is capable of delivering this volume of water.  

Spring Chinook rearing will begin at 15 fpp.  Using a recommended volume density of 
0.20 lb/cf and a low density of 6 lbs/gal/min, a second 14,400 sq ft raceway bank with an 
average depth 4 ft would meet the Chinook rearing needs.  McCreedy Creek is capable of 
delivering the 5 cfs water supply required.  



Figure 8-6.
PROPOSED McCREEDY CREEK JUVENILE FISH 

ACCLIMATION FACILITY

The Confederated Tribes and Bands of the Yakama Nation
Klickitat River Anadromous Fisheries Master Plan
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During incubation season, McCreedy Creek appears to be able to deliver the combined 12 
cfs necessary for fish rearing.  This water is of high quality and can be returned to the 
stream very close to the withdrawal point. Supply water will be discharged evenly across 
the raceways from horizontal headers.  This arrangement will allow the water to flow 
freely and minimize the possibility of the system plugging up. The drains will be 
oversized to assure safe passage of juvenile fish to McCreedy Creek and the Klickitat 
River.  The drains will be screened and “stoplog” weir construction will be used to 
maintain pond depth and to facilitate volitional migration of juveniles at release time. 
Pond water will be discharged as close to the point of withdrawal as possible to minimize 
in-stream impacts.  Cleaning water will be discharged to an earthen pond to dissipate into 
the soil.  Any remaining solid residue will be disposed as approved by the appropriate 
regulatory agencies.  

The steelhead and Chinook salmon will be placed in 20 portable aluminum raceways.  
The raceways will be configured to facilitate cleaning and fish feeding.  The facility will 
be fenced with chain link material to exclude predators.  Fencing material will be 5 ft 
high, with 1 ft buried and 4 ft above the ground.  The galvanized steel fence poles support 
bird netting which will exclude predatory birds. Access to the raceways, drain boxes, and 
screens for maintenance will be provided by catwalks. 

Seasonally placed stoplogs will be used during the rearing period (approximately 14 
weeks).  The stoplogs will be approximately 2 ft high and will create a water intake pool 
sufficient to screen 12 cfs which is consistent with NOAA-Fisheries criteria.  Fish 
passage will be maintained through use of an aluminum denil fishway.   A concrete slab 
will be place across the full width of the stream and a screened water collection box will 
be installed along the right bank of the stream. The concrete slab will accumulate stream 
bedload which will then be scoured away by the river, keeping the intake clean.  

The natural stream gradient is expected to be restored through replacement of the culvert 
with a bridge and placement of downstream V-shaped weirs or sills.  Elevations should 
return to pre-erosion levels.   

During the spring rearing season, a fish culturist will reside on-site in a self-contained 
mobile residence.  A cargo container will be used to store equipment and fish food.   

The McCreedy acclimation site is proposed to be used only during the acclimation 
season.  In-stream equipment and facilities will be removed after use each year.  Mobile 
buildings and storage containers will be transported to a secured off-site storage location.  
The aluminum raceways will be stacked and stored until the next year off site.  All of the 
seasonal facilities will be in compliance with YN land use regulations for non-permanent 
structures.  
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CHAPTER 9.0 PROJECT COSTS 

9.1 Overview of Project Cost Estimates 

The costs contained in this chapter are based on the conceptual designs presented in 
Chapter 8.0 and the programs presented in chapters 6.0 and 7.0.   Costs are developed to 
the Step 1 (concept) level required by NPCC (Chapter 4.0).  Included in the chapter are 
cost estimates for facility planning and design (Section 9.2), capital construction cost 
estimates (Section 9.3), ten-year cost estimates for operations and maintenance (Section 
9.4), and ten-year cost estimates for monitoring and evaluation (Section 9.5).   

The proposed work was broken into defined components and relative costs were taken 
into consideration.  The accuracy of cost estimates is a function of completeness of 
project planning.  These estimates have been prepared for a project at the conceptual 
level; cost estimates will be refined further at the NPCC Step 2 level (preliminary 
design).  

9.2 Cost Estimates for Facilities Planning and Design 

As major projects in the Klickitat Subbasin evolve from conceptual to finished products, 
increasingly detailed plans to meet operation, facility, or programmatic requirements are 
developed. In order to reduce potential late-stage design or programmatic changes, the 
Yakama Nation assembled a Steering and Design Committee to provide review and input 
during the very early Step 1 conceptual planning. The objective was to validate the 
program, design criteria, and cost estimates to the maximum extent possible through 
comprehensive early review. 

Comprehensive input in the early planning stages is important to meeting the project 
proponent’s requirements, thus ensuring that the facility can be constructed to meet 
program expectations and goals and remain consistent with cost projections. Such 
detailed cooperative planning also yields an improved understanding of future operations 
and associated maintenance as well as monitoring and evaluation. The Yakama Nation 
plans to continue to solicit input and review from a broad team of knowledgeable 
individuals through the Step 2 and 3 processes. 

Step 1 Conceptual Planning and Design 

Conceptual planning and design work for the Klickitat Anadromous Fisheries Program 
was initiated in winter 1996.  

Step 2 Preliminary Planning and Design 

The preliminary planning and design stage is intended to meet the Council’s Step 2 
requirements. This phase is designed to identify any major difficulties or concerns with 
the program or facility design. Step 2 design work should provide sufficient detail and 
specifics to assure the intent and scope of Step 1 conceptual design work can be met and 
to further refine the anticipated cost estimates. Step 2 will include completed NEPA and 
ESA reviews. Note that this is currently underway for the Lyle Falls Fishway Facility. 
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More project detail will be presented at the preliminary (Step 2) design level. . At the 
completion of this stage, major difficulties with the design and proposed project will be 
identified. A placeholder of $350,000 and $360,500 (BPA Project Number 198811535) 
has been identified in Step 1 estimates for Step 2 preliminary planning and design for 
FY08 and FY09, respectively. Initiation of this work is proposed for FY 2008. Details of 
the Step 2 budget have not been developed. More specific refinement of this budget is 
pending the Council’s decision on this Step 1 proposal. 

The Lyle Falls project component was reviewed during Step 1 design by WDFW and 
NOAA-Fisheries.  An interdisciplinary Steering and Design Committee with scheduled 
input and reviews similar to the Step 1 process will be assembled in Step 2 to provide 
comprehensive review, design input, and critique of the planning and design process. To 
ensure comprehensive input, the Yakima Nation will continue to rely on a team approach 
at the Step 2 planning and design stage. The team composition will be similar to the 
Steering and Design Committee assembled for Step 1 and will include planners, hatchery 
managers, fish biologists, scientists from other disciplines, and individuals with 
architectural engineering and construction expertise. Each committee member will 
contribute knowledge and expertise in an effort to reduce levels of uncertainty, identify 
opportunities for cost reductions, identify new research or state-of-the-art equipment that 
should be considered, and to carefully review all aspects of the final design and related 
cost estimates. This approach will support a well-developed project plan and will reduce 
risks related to future project cost control. A refined level of detail and associated relative 
certainty will be particularly valuable during the bid solicitation and bid break down 
processes. 

In addition, the Yakama Nation will implement value analysis (also known as value 
engineering) during the Step 2 preliminary planning and design work for the Klickitat as 
required by the NPCC Step process (NPCC 2006). Value analysis methods are currently 
applied across many disciplines and project types during design and development stages 
of large projects. A thorough value analysis study may result in identification of cost 
effective alternatives that still meet the goals and objective of the project. The Yakama 
Nation will recommend that the value analysis not only address the concept design, but 
also take into account all aspects of the program, including review or identification of 
alternatives for operations, and monitoring and evaluation. 

Step 3 Final Planning and Design 

Upon completion of Step 2, Step 3 final planning and construction oversight costs will be 
developed. Initiation of this work is proposed for late FY 2008 and FY 2009. Details of 
the Step 3 budget planning and design budget have not been developed at this time, even 
to a conceptual stage. More specific refinement of this budget is not appropriate at this 
level of project review. Yakima Nation will continue to rely on interdisciplinary team 
approach described above to final design and cost estimates  
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9.3 Capital Construction Cost Estimates 

Estimating construction costs by tracking inflation is no longer considered an accurate 
methodology (Matson 2007; McGraw Hill 2007).  Construction estimates in today’s 
environment are often affected by cost spikes caused by the amount of construction 
taking place in other countries.  For example, increased construction in China has 
resulted in worldwide shortages of cement, steel, copper, and other building materials.  
Costs are also heavily influenced by world events as evidenced by the war in Iraq, 
Hurricane Katrina, etc.  It is hard to predict what will trigger the next increases or how 
those increases will impact a specific project (McGraw Hill 2007).  The best approach in 
the current situation is to estimate costs based upon a rationale marketplace, add 
contingency funds based upon a best estimate of the current costs, and have a qualified 
contractor check all prices.  

Predicting construction costs requires careful consideration of current cost for labor, 
material, and equipment.  Each of these cost elements are influenced by local, national, 
and world markets.  Historical construction cost escalations are not always good 
indicators of future costs.  Fuel prices and the consumption of raw material such as 
copper, aluminum, steel, cement, and wood fiber have significant short-term influences. 
The price of fuel has doubled the cost of PVC plastic within two years.  More recently, 
the price of cement and steel has nearly doubled while labor costs have risen only 5% to 
8% over the same time period. 

The construction costs supplied by Harbor Consulting Engineers of Seattle use standard 
sources and were evaluated with direct costs quoted by materials suppliers.  They are also 
based on local project costs and vendor locations.  

For future escalation YN believes that 6% escalation was a reasonable estimate for 2006.  
Escalation had been 4% in 2004, but rose to between 8% and 10% in 2006. The currently 
volatile market place has resulted in wildly divergent bids on major construction projects.  
Based on current markets, an escalation figure of 6% should be applied to 2008 dollars 
for future fiscal years.  Until there is a more definitive slowdown in construction 
internationally and in the Pacific Northwest, escalation figures of not less than 3% to 4% 
may be necessary.  

The current estimate for capital construction includes new facilities as well as 
modification of existing facilities.  The costs presented in this chapter are preliminary 
estimates based on conceptual designs. Due to the level of certainty, up to 30% 
contingency is applied to the overall cost. However, contingency is largely dependent on 
the quantity of uncertainties associated with the project and the amount of pre-
investigation work completed. It is expected that the estimated construction costs 
represent a maximum range and that cost reductions would be identified in future 
planning stages through analysis of alternative and elimination of many uncertainties. 

Labor rate forecasts are also obtained from bidding contractors, familiar with the types or 
work in question.  Native American-owned contractors are included in the labor search.  
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The Small Business Administration, which has an office in Spokane, can assist in 
locating qualified “8a” Business Development Program companies (www.sba.gov).  

The contractors will also need to consider the Tribal Employment Rights Ordinances 
(“TERO”) since some projects are located on Tribal property.  Tribal Employment Rights 
Ordinances (“TERO”) use a variety of tools to encourage Indian employment.  The costs 
related to such compliance are borne solely by the Contractor, who is advised to contact a 
Tribal representative prior to submitting any Tribal bid.  Standard labor costs are adjusted 
for project distance from population centers and labor class performance for Native 
American construction personnel. 

Lodging and per-diem adjustments are made to the base labor rates depending upon 
travel time from the population center to the work site.  Recent labor-intensive fisheries 
projects completed in 2004 at Castile Falls in the upper Klickitat have proved to be a 
reliable cost basis for remote Klickitat River projects.  The cost basis is especially 
appropriate for concrete vendors, steel and wood suppliers, concrete testing companies, 
and crane delivery, for according to Harbor Consulting Engineers.    

Sources of information for the costs included Native American and non-Native American 
construction contractors, RS Means (www.rsmeans.com), Washington State Department 
of Transportation, the Small Business Administration database for minority and women-
owned construction enterprises (www.sba.gov), and costs associated with the YN Castile 
Falls fisheries projects completed in 2004.   

Transportation costs for manufactured items such as valves, gates, pipe, and pre-cast 
concrete were adjusted for the difficulty of delivering such items to remote construction 
sites.   

Modification of the Klickitat Hatchery and construction of the proposed Wahkiacus 
Hatchery and rearing facilities are needed to meet the biological objectives of the Master 
Plan (Section 8.4). It is estimated that maintenance and operations costs can be reduced if 
these facilities are built.  The McCreedy Creek acclimation facilities would be needed 
only if evaluation reveals that reintroduction actions for spring Chinook and steelhead are 
insufficient to fully “seed” the available habitats in the Klickitat River upstream of 
Castile Falls.  The need for the facility within the first 10 years of the project has not yet 
been established; nonetheless, the preliminary project costs are presented here.  

The Yakama Nation has established preferred order in which to accomplish the proposed 
capital projects: 

1. Lyle Falls Fishway and capture facilities with PIT-tag monitoring 

2. Castile Falls Nos. 10 and 11 Fishway PIT-tag monitoring and adult capture 
facilities   

3. Klickitat Hatchery upgrade 

4. Wahkiacus Hatchery and rearing facilities 

http://www.sba.gov/�
http://www.rsmeans.com/�
http://www.sba.gov/�
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5. McCreedy Creek Acclimation Facilities 

Tables 9-1 through 9-5 provide estimated construction costs for the proposed facilities.  

Table 9-1: Lyle Falls construction cost estimate  
Description Estimated Cost 
Site Preparations and Improvements $517,500 

  Road access maintenance, site erosion control during construction, rock and 
soil excavation.  

General $108,000 
  Equipment rental and temporary provisions.  
Water Supply Intake $336,100 

  Bulkhead and transportation channel dewatering, concrete and steel water 
supply pipeline intake structure with structural steel grating.  

Transportation Channel $1,612,500 

  300 foot long concrete transportation channel with galvanized steel grating.  
Includes dewatering.  

Fishway Entrance $1,483,100 

  Modifications of existing fishway including dewatering, concrete demolition, 
concrete, and steel construction with galvanized steel grating  

Fish Sorting Facilities $350,000 

  Mechanical equipment for fish crowding, sorting, dewatering, and transport 
into tank truck  

Equipment Storage Building $100,000 
  CMU walls, with timber framed standing seam metal roof  
Area Lighting $10,000 
  Halogen emergency lighting and security  
Mobilization & Demobilization $50,000 

Subtotal  $4,567,200 
  Contractor's 12% overhead & profit $548,064 
  Sales Tax (Tribal project, no tax) $0 
  Contingency @ 10%a $511,526 

TOTAL  $5,626,790 
Costs provided by Harbor Consulting Engineers, Seattle, WA.  
a Contingency is 10% due to design status beyond a preliminary stage.  
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Table 9-2: Castile Falls Fishway construction cost estimate 
Description Units Unit Cost Cost 
Site Work    
  Clearing    1 LS $10,000 
  Grading 1 LS $10,000 
  Fnd Exc 1 LS $10,000 
  Backfill 1 LS $4,000 
  Subtotal   $34,000 
Concrete Work    
  Fnd Exc 43 c.y. $800/c.y. $34,400 
  Slabs 12c.y. $500/c.y. $6,000 
  Stairs 1 LS $4,400 
  Subtotal   $44,800 
CMU Building    
  Floors 308 s.f. $50/s.f. $15,400 
  Walls 720 s.f. $16.25/s.f. $11,700 
  Insulation & Finish Work 1 LS $8,600 
  Doors & Windows 1 LS $4,500 
  Counting Window 1 LS $30,000 
  Subtotal   $70,200 
Roof     
  Standing Seam w/ purlins 468 s.f. $20/s.f. $9,360 
  Subtotal   $9,360 
Mechanical    
  HVAC 462 s.f. $20/s.f. $9,240 
  Subtotal   $9,240 
Electrical    
  Lighting 308 s.f. $15/s.f. $4,620 
  Eng. Gen. 1 LS $20,000 
  Comm. Link 1 LS $10,000 
  Switch gear 1 LS $6,000 
  Subtotal   $40,620 
Fuel Storage    
  Slabs 1 LS $2,200 
  CMU 1 LS $7,300 
  Gate 1 LS $500 
  Subtotal   $10,000 
  Subtotal   $218,220 
  Contractor's overhead & profit @  14% $30,551 
  Subtotal   $248,771 
  Contingency @  20% $49,754 
      
  Total   $298,525 
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Table 9-3 summarizes anticipated construction costs for the proposed Klickitat Hatchery 
upgrades.  As discussed in Chapter 8.0, the upgrades are needed for improved 
maintenance, building code corrections, energy efficiency, improved salmon culture, and 
hatchery program regulatory requirements.   

Table 9-3: Klickitat Hatchery modification construction cost estimatea 

Item  LS Cost  Total Cost 
Water Supply   

Spring water collection $5,292,000  
Site Utility   

Fire protection $503,000  
Septic System $100,000  
Electric Utility $886,000  

Fish Culture Program   
Rear pond paving (concrete) $615,000  
Adult Holding Ponds (concrete) $496,000  
Adult water supply $63,000  
Egg-take building $286,000  
Fish crowding $48,000  
Fish ladder improvements $105,000  
Pond 25 replacement $298,000  
Existing raceway improvements (concrete) $383,000  
In-river structures removal $286,000  
Pump station removal $14,000  
Fish Culture Program Enhancement $198,000  

Residences   
Residence improvements  $214,000  
New residences $498,000  

Hatchery Building   
Hatchery building remodel  $858,000  
Hatchery mechanical system $127,000  
Incubation mechanical relocation $160,000  
Hatchery electrical and lighting $42,000  
Central monitoring station $105,000  

Anticipated Construction Cost  $11,577,000 
Three-year escalation @ 15%  $1,737,000 

Subtotal  $13,314,000 
Project Development   

Design and Investigations $1,120,000  
Permitting (allowance) $205,000  
Construction administration $525,000  
Funding agency coordination $136,000  

Yakama Indian Nation   
Project Management $800,000  

Subtotal  $2,786,000 
Total   $16,100,000 

Costs provided by Harbor Consulting Engineers, Seattle, WA. 
 a This estimate is based on the Klickitat Hatchery Facility Assessment Study (Harbor Consulting Engineers 2005) and should be 

considered conceptual. Preliminary design work conducted during Step 2 will generate a refined project budget.  Contingencies 
appropriate for preliminary design will be provided as a line item in the Step 2 submittal. 
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Table 9-4: Wahkiacus Hatchery Construction Cost Estimate  
Item Quantity Unit Cost Amount 
Hatchery Building 17,600 sq. ft. $370/ sq ft. $6,512,000 
Pump Station, 60 cfs 2,000 sq. ft. $500/sq ft. $1,000,000 
Screening Facility, Screened Surface 300 sq. ft. $3,000/sq. ft. $900,000 
Stand-by Generation   $450,000 
Secondary pump Station and Clarification 
Facility,  

  $1,100,000 

Fish Ladder & Sorting Shelter, 16 pools,     
   shelter, flumes, piping and electronics   $528,000 
Juvenile Raceways, 8 Ea   $400,000 
Rearing Pond, 32,000 sq. ft.   $272,000 
Adult Holding Pond, 32,000 sq. ft.   $272,000 
Hatchery Maintenance Building 3,500 sq. ft. $140/sq. ft. $490,000 
Hatchery Site Work 4.8 AC $150,000/AC $720,000 
Water Supply Primary 845 LF $250/LF $211,250 
Water Supply Secondary 655 LF $200/LF $131,000 
Water Collection 1015 LF $150/LF $152,250 
Pollution Abatement   $200,000 
Hatchery Residences Two $250,000 $500,000 
Residence Site Work and Utilities   $100,000 

Subtotal $13,938,500 
Contractors Overhead and Profit @12% $1,672,620 

Contingencies @ 20% $2,787,700 
Total $18,398,820 

Costs provided by Harbor Consulting Engineers, Seattle, WA  
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Table 9-5: Capital construction estimated costs by fiscal year  

Capital Construction Cost Estimate 
Design 
Status FY 2009 FY 2010 FY 2011 FY 2012 

Lyle Falls Fishway Construction 80% 
complete $2,788,752 $2,875,000   

Lyle Falls Fishway Design & Permitting1  $86,250    
Castile Falls Escapement Monitoring 
Facility & Basin wide PIT installation 

75% 
complete $258,300 $258,750 $287,000 $287,500 

Castile Falls Escapement Monitoring 
Facility2   $28,700 $28,750   

Klickitat Hatchery Construction & 
Upgrades Conceptual $4,726,666 $4,726,666 $4,726,666  

Klickitat Hatchery Design & Permitting 
(13.5%)  $640,000 $640,000 $640,000  

Klickitat Hatchery Bridge Conceptual  $1,380,000   
Klickitat Hatchery Bridge Design & 
Permitting (20%)  $345,000    

Wahkiacus Hatchery Construction  Conceptual $3,680,000 $4,906,667 $6,133,333  
Wahkiacus Hatchery Design & 
Permitting (20%)  $2,453,333 $1,226,666   

Annual Estimate3   $15,007,001 $16,042,499 $11,786,999 $287,500 
1 Lyle Falls Design and Permitting is estimated at 3% of total because the EIS is in public review draft form and the design plans 

are at the 85% stage. 
2 Design & Permitting is estimated at 10% because the Castile Biological Assessment is complete and the monitoring station 

design is at 75% complete.  PIT tag detection design is estimated at 10%. 
3 The estimate reflects BiOp costs only for steelhead acclimation in the upper Subbasin.  The Master Plan cost estimate reflects 

both spring Chinook and steelhead.  Spring Chinook acclimation during late winter would require a larger and more complex 
facility.  

 
Note that McCreedy Creek costs have not been included because they will not be incurred for approximately 10 years.  
Costs provided by Harbor Consulting Engineers, Seattle, WA  
 

9.4 Ten-Year Cost Estimate for Operations and Maintenance 

Operations, maintenance, and monitoring and evaluation estimates are based on FY08 
salary, operating, and equipment costs.  

9.4.1 Operations and Maintenance  

Operation and Maintenance (O&M) cost estimates are presented in Table 9-6.  It is 
assumed that the existing BPA Klickitat O&M project (Number 199910336) will be 
revised and expanded according to accommodate changes in O &M needs.   
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Table 9-6: Operation and Maintenance (O&M) Cost Estimates 
Operation & Maintenance Costs FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 
Castile Falls Fishway   9,935 10,332 10,746 11,176 11,623 12,087 12,571 13,074 
Lyle Falls Fishway   14,900 15,496 16,116 16,760 17,431 18,128 18,853 19,607 
Klickitat Hatchery *    218,145 226,871 257,426 289,203 332,208 345,496 359,316 
Wahkiacus Hatchery     260,837 271,270 282,121 293,406 305,142 317,348 330,042 
Fall Chinook marking costs        280,500 291,720 303,389 
           

Annual Estimate    24,835 504,810 594,482 639,741 686,811 1,026,220 1,067,269 1,109,960 
*Cost reflects increase to the FY07 NOAA Mitchell Act O&M budget of $521,379 
Costs are inflated based on FY 2008 dollars 
FY2010 Identifies beginning of O&M costs associated with re-constructed Lyle Falls Fish and Castile Falls enumeration facility. 
FY2011 Continuation of above activities, and increase of O&M for WHAF and Klickitat Hatchery expansion.  
FY2012 Continuation of above activities 
FY2013 Continuation of above activities, with expansion of local brood program for fall Chinook release at Klickitat Hatchery. 
FY2014 Continuation of above activities 
FY2015 Continuation of above activities with addition of mass marking costs for WHAF URB fall Chinook releases.  Estimated from FY07 costs at $205,000 per 4 million  
FY2016 to 2017 Continuation of above activities 
(Assumed 4% inflation/yr. for O&M) 
 
Costs provided by Yakama Nation Staff 
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9.5 Ten-Year Cost Estimate for Monitoring and Evaluation 

This section presents the costs associated with the monitoring and evaluation activities 
described in Chapter 7.0.   The cost estimates have been based on FY08 salary, operating, 
and equipment costs.  The estimates build on those prepared for the NPCC FY2007-2009 
project proposal cycle and cover on-going and expanded activities under the Klickitat 
Monitoring and Evaluation Project Number 19950635.  The FY2007-2009 annual costs 
were identified in NOAA-Fisheries’ Biological Opinion Remand Process.  In that 
document, Tier #1 costs were estimated to be $520,000 for baseline.  Tier #2.c costs for 
expanded activities were estimated at $816,136.   

Monitoring and evaluation activities must be instituted early in the proposed hatchery 
reform project to determine if the new facilities and programs are meeting the project 
goals and objectives (Chapter 2.0).  Most of the activities in the M&E program will be 
carried out by currently existing staff positions; additional staff and resources will be 
brought in as needed.   Activities with finite timelines may be carried out by contracted 
staff. In addition, YKFP will work with BPA and regional managers to identify cost 
savings such as leasing or borrowing equipment.  The cost estimates, including 
identification of specific cost saving strategies, will be presented in the Step 2 document. 

9.5.1 On-going M&E Activities 

On-going M&E activities include continuing existing efforts to monitor status and trends 
and to gather information on abundance, distribution, demographics, life history, and 
habitat of Klickitat spring Chinook salmon, steelhead, and other species of interest. The 
effectiveness of hatchery and habitat actions are also on-going.  Monitoring will involve 
the following activities: 

• Spawning ground surveys (redd counts) 
• Adult salmonid monitoring at Lyle Falls Fishway 
• Juvenile outmigration monitoring 
• Juvenile and resident salmonid population surveys 
• Scale analysis 
• Sediment monitoring 
• Water quality monitoring 
• Habitat surveys 
• Pathogen sampling 
• Genetic data collection, analysis, and synthesis 
• Spring Chinook PIT tagging 

Monitoring is currently being carried out under contract.  In addition to monitoring 
activities, the contract scope of work includes project management, administration, 
coordination, data analysis, participation by the local technical review group, and 
production of status and final reports.    
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9.5.2 Expanded M&E Activities 

Expanded M&E activities are aimed at accurately assessing the hatchery reform 
measures.  Activities will include: 

• Survival monitoring 
• PNI, pHOS, and adult escapement monitoring 
• Predation index monitoring 

 Migration timing and travel time 
 Stomach sampling 

• Life history monitoring 
 Parentage analysis 
 Demographic analysis 

• Juvenile migratory status monitoring 
• Monitoring PIT tagging of conservation program juvenile steelhead  
• Demographic analysis of upper Subbasin resident trout populations 

Table 9-7 presents a summary of the staffing and research materials needed to conduct 
the expanded M&E program at the newly constructed fishway monitoring stations and 
hatchery facilities.  The phased approach shown on the table reflects the projected time 
lines for construction which dictate the time in which M&E must be brought on line.  

The expanded M&E costs include increased staffing required to effectively monitor the 
proposed Castile Falls and Lyle Falls counting and trapping facilities and other specific 
tasks identified in Chapter 7.0. The new staff members will conduct daily M&E activities 
such as escapement monitoring, biodata collection, video trap reading, and data entry.  As 
presented in Chapter 7.0, there will be an increased need for PIT, elastomer, and floy 
tagging; DNA analysis; predation index studies; and implementation of new studies using 
radio telemetry on both adults and juveniles.  

9.5.3 Summary of Monitoring and Evaluation Costs 

Table 9-8 presents a summary of on-going and expanded monitoring and evaluation 
costs.   

9.5.4 Summary of Estimated Costs for All Project Areas 

Table 9-9 provides a 10-year summary of estimated costs for all project areas. Note that 
escalation for operational costs is 4% while M&E has been escalated at approximately 
2.5% annually.  
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Table 9-7: Summary of expanded M&E cost estimates 
Task  FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY2017 
7.1.1 Survival Monitoring $350,000 $358,750 $434,118 $444,971 $456,095 $467,498 $479,185 $491,165 $503,444 $516,030 

7.1.2 PNI, pHOS, and Adult Escapement 
Monitoring - - $43,000 $44,075 $45,177 $46,306 $47,464 $48,651 $49,867 $51,113 

7.1.3 Predation Index Monitoring - - $38,000 $38,950 $39,924 $40,922 $41,945 $42,994 $44,068 $45,170 
7.1.4 Life History Monitoring    $110,900 $113,673 $116,514 $119,427 $122,413 $125,473 $128,610 $131,825 
7.1.5 Juvenile Migratory Status Monitoring - - $77,000 $78,925 $80,898 $82,921 $84,994 $87,118 $89,296 $91,529 

7.1.6 
PIT Tagging of Conservation 
Program Juvenile Steelhead 
Monitoring 

- - $138,000 $141,450 $144,986 $148,611 $152,326 $156,134 $160,038 $164,039 

7.1.7 
Demographic Analysis of Upper 
Subbasin Resident Trout 
Population(s) 

$15,642 $16,033 $16,434 $16,845 $17,266 $17,697 $18,140 $18,593 $19,058 $19,535 

 Total $365,642 $374,783 $857,452 $878,888 $900,860 $923,382 $946,466 $970,128 $994,381 $1,019,241 
Assumes a 2.5% inflation rate (starting with FY 2008 dollars) 
Costs should be considered as conceptual  
Costs provided by Yakama Nation Staff 
 

Table 9-8: Summary of ongoing & expanded M&E cost estimates 
 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY2017 
M&E 
Ongoing 

$520,000 $533,000 $546,325 $559,983 $573,983 $588,332 $603,041 $618,117 $633,570 $649,409 

M&E 
Expanded 

$365,642 $374,783 $857,452 $878,888 $900,861 $923,382 $946,467 $970,128 $994,381 $1,019,241 

Total  $885,642 $907,783 $1,403,777 $1,438,871 $1,474,843 $1,511,714 $1,549,507 $1,588,245 $1,627,951 $1,668,650 
Assumes a 2.5% inflation rate (starting with FY 2008 dollars) 
Costs provided by Yakama Nation Staff 
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Table 9-9: Ten-Year summary of future costs  
Cost Area FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 
A. Capital Construction, 

Design and Permitting  $0 $15,357,001 $17,442,499 $11,786,999 $287,500      

B. Operations and 
Maintenance Costs $0 $0 $24,835 $504,810 $594,482 $639,741 $686,811 $1,026,220 $1,067,269 $1,109,960 

C. Monitoring and Evaluation 
Costs $885,642 $907,783 $1,403,777 $1,438,871 $1,474,843 $1,511,714 $1,549,507 $1,588,245 $1,627,951 $1,668,650 

Total Estimated Costs $885,642 $16,264,784 $18,871,111 $13,730,680 $2,356,825 $2,151,455 $2,236,318 $2,614,465 $2,695,220 $2,778,610 
Capital Total $0 $15,357,001 $17,442,499 $11,786,999 $287,500 $0 $0 $0 $0 $0 

O &M and M&E Total  $885,642 $907,783 $1,428,612 $1,943,681 $2,069,325 $2,151,455 $2,236,318 $2,614,465 $2,695,220 $2,778,610 
Line A. Summary of Table 9-5. Capital Construction Estimated Costs by Fiscal Year  
Line B. Summary of Table 9-6 Operation and Maintenance (O&M) Cost Estimates 
Line C. Summary of Table 9-7 Summary of Expanded M&E Cost Estimates 
Costs provided by Yakama Nation and Harbor Engineering, Seattle, WA.  
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