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Executive Summary 

This report describes the Fisheries and Hatchery Management Plan (FHMP) submitted by 
Tacoma Power for the Cowlitz River Hydroelectric Project (FERC No. 2016). The 
FHMP is required under Section 8 of the Cowlitz River Hydroelectric Project Settlement 
Agreement (Settlement) dated August 10, 2000, and Appendix A, Article 6 of the license 
for the Cowlitz River Project 2016, effective July 18, 2003.  Article 6 requires the FHMP 
to identify: 

• “the quantity and size of the fish to be produced at the Cowlitz Hatchery Complex;  

• rearing and release strategies for each stock, including upward and downward 
production adjustments to accommodate recovery of indigenous stocks; 

• credit mechanisms for production of high quality natural stocks; 

• plans for Licensee-funded on-going monitoring and evaluation; and 

• a fisheries management strategy consistent with the priority objective of maximizing 
the natural production of wild indigenous fish stocks and species in the basin.” 

The FHMP was developed using the concepts and modeling tools inherent in the 
Ecosystem Diagnosis and Treatment (EDT) methodology and the hatchery production 
guidelines developed through the Northwest Power Planning Council’s Artificial 
Production Review and Evaluation (APRE) process. The APRE process was initiated in 
response to a Congressional directive to the Northwest Power Planning Council.  
Building upon the principles and criteria provided by the Hatchery Science Review 
Group in the Scientific Framework for Artificial Propagation of Salmon and Steelhead 
(HSRG 2000), the APRE identifies hatchery operating procedures that maximize the 
benefits of artificial production programs while minimizing the risks to natural 
populations. 

The major strategies proposed in the FHMP are as follows: 

Reintroduction and Recovery

The primary objective of the Settlement is ecosystem integrity and the restoration and 
recovery of wild, indigenous salmonid runs, including ESA-listed and unlisted stocks, to 
harvestable levels. This objective will be achieved through the reintroduction of Chinook, 
coho, and steelhead into the upper Cowlitz River and Tilton River basins.  Effective 
downstream fish passage/collection facilities will improved at key locations in the 
Cowlitz River Basin to increase fish survival through the Project area. 
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Adult Supplementation 

The adult supplementation strategy was deemed the best suited for achieving identified 
fisheries goals.  This decision was based on the following rationale: 

1) Natural production is defined as adults successfully spawning in the wild.  Therefore, 
supplementing hatchery adults rather than juveniles in these streams is the quickest 
way to achieve the primary goal of increasing natural production in the basin. 

2) Outplanting hatchery adults rather than juveniles ensures that the entire life-cycle of 
the fish is completed naturally rather than a portion occurring artificially in the 
hatchery environment.  Consequently, resulting juvenile production is free of 
hatchery influences. 

3) Under the adult supplementation strategy, fish managers will be able to measure 
spawning success within a single generation.  In contrast, in a juvenile 
supplementation program, the spawning success of returning adults will not be known 
until one generation later, and only then if fish managers either discontinue stocking 
hatchery juveniles into the watershed or spend considerable resources to mark all 
hatchery releases.   

4) Using adults to seed the watersheds eliminates many of the management complexities 
associated with a juvenile supplementation program.  These complexities include 
determining the correct juvenile release size, release timing, number of juveniles to be 
released and how to distribute the juveniles throughout the watershed. 

If this strategy proves ineffective, a second approach using smolts acclimated in facilities 
located in the Upper Cowlitz and Tilton rivers may be tested in the future. 

Productivity Testing and Fish Passage 

The Settlement calls for the establishment of volitional passage for upstream migrating 
adults if certain population characteristics are met.  The FHMP describes which Cowlitz 
Hatchery stocks will be used to test whether or not the productivity criteria can be 
achieved, the basins where the tests will be implemented, and the time frames for 
completion. Because the Settlement Agreement calls for an initial decision to be made 
about fish passage by year 12 of the agreement, year seven of the FHMP will be the last 
year when an upstream population will be supported by artificial production.  The test of 
self-sustainability must begin by that date unless there are compelling reasons associated 
with fish passage survival, watershed productivity, marine survival, or other variables 
that preclude any possibility of success in the test.  Such a change will be documented in 
succeeding iterations of this Plan. 

Credit Mechanism For Natural Production 

As called for in the Settlement Agreement, a credit mechanism has been developed that 
reduces hatchery production as natural production increases.  The credit mechanism is 
based on the number of juveniles (by species) collected at Mayfield and Cowlitz Falls 
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dams and their survival rate to adulthood.  Until data on Cowlitz River survival rates are 
available, for each naturally produced juvenile released alive below the Barrier Dam, 
hatchery production decreases by two fish.  The number was arrived at from survival 
rates determined for other Pacific Northwest rivers, the average ranged from 4.5 to 22.8.  
The credit will be based on a 5-year rolling average. 

Fish Marking 

All hatchery fish will be mass-marked to provide fishing opportunities while limiting 
exploitation rates on natural stocks. 

Artificial Production Management 

Hatchery programs for native fish species will be operated based on HSRG protocols for 
Integrated Type programs; however, an Integrated program cannot be established until 
the reintroduction efforts prove successful.  Non-native fish hatchery programs will 
follow the Segregated Type strategy. Native fish reared at the Cowlitz Hatchery Complex 
will be reared to produce high quality smolts.  A quality hatchery smolt is defined as a 
fish that is similar in health status, physiology, morphology, and behavior to a naturally 
produced smolt originating upstream of Mayfield Dam. Non-native fish species will be 
reared to produce a smolt that maximizes adult production to the extent possible.  These 
measures will reduce competition and predation risks to naturally produced stocks. 

Hatchery Facilities 

Hatchery rearing conditions will be improved through hatchery modifications being 
developed through the Hatchery Remodel and Phase-In Plan that increase overall water 
quality and reduce rearing density to optimize survival.  Hatchery programming will be 
based on providing optimum rearing conditions for stocks regardless of current or 
historical rearing and release site. Use of temperature control during incubation and early 
rearing, species and site-specific loading and density guidelines, mating protocols that 
maximize genetic variability, enriched rearing environments, and modification of 
hatchery structures to allow volitional migration will enable hatchery populations to 
develop the physiological, morphological, and behavioral traits important to long-term 
fitness.   

Innovative Rearing Techniques 

The Settlement calls for hatchery managers to develop and test innovative rearing 
practices.  To meet this requirement, hatchery operations will be implemented to 
incorporate aspects of semi-natural rearing, including constructing ponds to enhance 
protective coloration and adding overhead and in-water cover on an experimental basis1. 
The focus of this program will be to produce smolts that are similar in size, coloration, 
run-timing and behavior to natural smolts.  

                                                 
1 The Yakama Nation Cle Elum Hatchery facility could be used as a template for this effort. 
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Hatchery Production 

The level of hatchery production proposed in the FHMP (7.7 million juveniles) is 
designed to meet the adult benchmark targets outlined in the Settlement Agreement.  
These benchmarks are not meant to be mitigation goals, but rather as indicators of 
hatchery performance. 

Nutrient Enhancement 

If the Washington Department of Fish and Wildlife chooses to use surplus hatchery 
adults to enhance the nutrients above Mayfield Dam and if allowed in the approved 
Disease Management Plan, a productivity enhancement experiment will be undertaken to 
distribute carcasses from the Cowlitz Salmon Hatchery to the Tilton and upper Cowlitz 
River basins as appropriate to help restore and maintain ecosystem function.  This will 
also likely contribute to increased habitat productivity. 

Early Winter and Summer Steelhead Hatchery Production 

Although the continuation of the non-native steelhead programs pose risk to the recovery 
of native fish species, the Fisheries Technical Committee (FTC) agreed that the harvest 
benefits from these programs are too great to ignore.  Both steelhead programs provide 
popular and successful sport fisheries in the Cowlitz River that help support local 
communities. As data are not available to fully determine the risks these programs pose 
to native fish stocks, a genetics study will be undertaken in the lower Cowlitz River to 
better define impacts.  The results of this study will be used to make changes to the 
programs that are consistent with wild fish recovery. 

Adaptive Management and Monitoring 

Sections 6 and 7 of the report describe the adaptive management framework and the 
monitoring program that will be used to change the strategies described above.  The 
adaptive management plan will be overseen by the FTC and implemented by Tacoma 
Power.  The plan calls for the testing of 13 separate hypotheses, each designed to address 
specific research or management uncertainties identified by the FTC.  
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1.0 Introduction 

This report describes the Fisheries and Hatchery Management Plan (FHMP) proposed by 
Tacoma Power for the Cowlitz River Hydroelectric Project (FERC No. 2016).  The Final 
Draft of the FHMP follows the issuance of a Public Review Draft (January 6, 2004), and 
a Cowlitz Fisheries Technical Team (FTC) Review Draft (November 4, 2003).  
Comments received on these review drafts are included in Appendix 7 and Appendix 8, 
along with Tacoma Power’s responses. 

The FHMP is required under Section 8 of the Cowlitz River Hydroelectric Project 
Settlement Agreement (Settlement) dated August 10, 2000, and Appendix A, Article 6 of 
the license for the Cowlitz River Project 2016, effective July 18, 2003.  Article 6 of the 
Settlement requires the FHMP to identify: 

a) “the quantity and size of the fish to be produced at the Cowlitz Hatchery 
Complex; 

b) rearing and release strategies for each stock, including upward and downward 
production adjustments to accommodate recovery of indigenous stocks; 

c) credit mechanisms for production of high quality natural stocks; 

d) plans for Licensee-funded on-going monitoring and evaluation; and 

e) a fisheries management strategy consistent with the priority objective of 
maximizing the natural production of wild indigenous fish stocks and species in 
the basin.” 

The Settlement Agreement calls for the FHMP to be updated every six years. 

The FHMP consists of the Introduction and six additional sections.  The title and a brief 
description of the contents of each section are provided below. 

• Section 1.  Introduction 

• Section 2.  Settlement Principles and License Articles describes fishery and 
hatchery production guidelines identified by the parties to the Settlement. 

• Section 3.  Framework and Analytical Tools provides a summary of the 
adaptive management framework and analytical tools used to develop the 
FHMP. 

• Section 4.  Assessment describes the status of populations, and habitat and 
harvest conditions. 

• Section 5.  Objectives and Strategies provides a look at strategies used to 
manage populations and to achieve the goals of the Settlement and license 
requirements. 
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• Section 6.  Adaptive Management Plan identifies monitoring and research that 
will be conducted to address critical uncertainties and plan implementation; it 
also describes actions that will be taken at key decision points. 

• Section 7.  Monitoring and Evaluation describes the major hypotheses to be 
tested and the protocols to be followed. 

As will be detailed in Section 2, the primary goal of the restoration programs for the 
Cowlitz River watershed upstream of the Barrier Dam is to restore natural spawning 
populations of salmon and steelhead.  Achievement of this goal will depend on balancing 
stock restoration needs and harvest, improving fish collection and passage, restoring 
ecological function in the watershed and managing other factors that are currently 
unknown.  The species specific management plans detailed in Section 5 are flexible 
enough to adapt to new information, aggressive enough to achieve success, and include 
sufficient monitoring to guide this and future projects of this type.   

The FHMP was built using the concepts and modeling tools inherent in the Ecosystem 
Diagnosis and Treatment (EDT) methodology and the hatchery production guidelines 
developed through the Northwest Power Planning Council Artificial Production Review 
and Evaluation (APRE) process. The APRE process was initiated in response to a 
Congressional directive to the Northwest Power Planning Council.  Building upon the 
principles and criteria provided by the Hatchery Science Review Group (HSRG) in the 
Scientific Framework for Artificial Propagation of Salmon and Steelhead (HSRG 2002), 
the APRE identifies hatchery operating procedures that maximize the benefits of artificial 
production programs while minimizing the risks to natural populations. 

In short, the FHMP used the EDT modeling tools to estimate the potential of existing 
habitat to support natural production in stream reaches upstream and downstream of 
Mayfield Dam and the impacts of actions on natural production.  In contrast, the HSRG 
guidelines and hatchery evaluation tools provided the scientific foundation for hatchery 
operations and fish rearing strategies.   

The Settlement calls for the establishment of volitional passage for upstream migrating 
adults if certain population characteristics are met (see Section 2).  The FHMP describes 
which Cowlitz Hatchery stocks will be used to test whether or not the productivity 
criteria can be achieved, the basins where the tests will be implemented, and the time 
frames for completion. Because the Settlement Agreement calls for an initial decision to 
be made on passage by year 12 of the agreement, year seven of the FHMP will be the last 
year when an upstream population will be supported by artificial production.  The test of 
self-sustainability must begin by that date unless there are compelling reasons associated 
with fish passage survival (FPS), watershed productivity, marine survival, or other 
variables that preclude any possibility of success in the test.  Such a change will be 
documented in succeeding iterations of this Plan. 

Finally, recommendations for harvest actions are concentrated within the Cowlitz River, 
including the upper watersheds.  Tacoma Power fully acknowledges the Washington 
Department of Fish and Wildlife (WDFW), as representatives of the state of Washington, 
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are the owners of the fish resources in the Cowlitz River.  Nothing in the FHMP is meant 
or intended to usurp or preclude the WDFW from their mandated resource management 
responsibilities and roles in the Cowlitz River basin. 

It is recognized that international treaties and other agreements that are outside the 
control of the FHMP control harvest rates outside of the basin.  As can be seen in Section 
4, these fisheries take a considerable percentage of Cowlitz River-origin fish. Fisheries 
within the lower Cowlitz will be managed to maintain the escapement objectives where 
productivity is being tested in the Tilton and upper Cowlitz rivers.  Selective fisheries 
requiring the release of naturally produced fish will be the “base rule” in the watershed.  
Fisheries in the upper watersheds will be directed at hatchery fish until productivity tests 
required to determine the need for upstream fish passage facilities are implemented, or 
until such time as the naturally produced stock can sustain consumptive harvest.  
Additional ESA consultations will be required if fisheries targeting naturally produced 
fish are proposed. 

Cowlitz River Project License – SA Article 6 3 Final FHMP 



Cowlitz River Project, FERC No. 2016 

2.0 Settlement Principles and License Articles 

The Settlement and License articles provide significant guidance for the underlying goals 
and structure of the FHMP.  A summary of key references from these documents is 
provided below to provide context for the remainder of the FHMP. 

2.1 Settlement Principles 

Section 6 of the Settlement Agreement provides general principles intended to guide 
implementation of the Settlement terms.  The general principles relevant to the FHMP are 
provided below. 

“6.1.1.  The emphasis of this Agreement is ecosystem integrity and the restoration and 
recovery of wild, indigenous salmonid runs, including ESA-listed and unlisted stocks, to 
harvestable levels.” 

“6.1.2.  Fisheries obligations will be met through a combination of effective upstream and 
downstream passage, habitat restoration and improvement, an adaptive management 
program to restore natural production, coupled with continued artificial production to 
compensate for unavoidable impacts at levels consistent with ESA recovery, and 
providing fish production for sustainable fisheries.” 

“6.1.4.  ESA constraints will be a factor in determining the upper bound of production at 
the remodeled hatchery complex.  Hatchery production numbers are expected to be 
adjusted downward as wild stocks recover.” 

“6.1.5.  Fisheries management and hatchery production will be consistent with the overall 
goal of restoring and recovering wild stocks in the Cowlitz River Basin.  The hatchery 
complex will be designed with flexibility so managers can employ innovative rearing 
practices, low densities and replication of historic fish out-migration size and timing.”  
{Section 6.1.5. also includes guidance on the monitoring and contracting of hatchery 
operations.} 

“6.1.6.  Maintenance of a recreational fishery is important.  Implementation of wild 
salmonid recovery measures shall allow for the continued support of a recreational 
fishery on the Cowlitz River, including the production of non-indigenous stocks, 
provided this is consistent with the priority objective to maximize the recovery of wild, 
indigenous salmonid stocks.” 

“6.1.7.  If hatchery production is decreased in conjunction with wild stock recovery, there 
will be excess capacity over time at the hatchery.  Uses for this excess capacity will be, in 
order of priority: 1) to reduce rearing densities of listed indigenous stocks which have not 
yet recovered; 2) to reduce rearing densities of indigenous stocks which have not yet 
recovered; 3) to provide space for increasing the production of listed indigenous stocks 
which have not yet recovered; 4) to provide space for increasing the production of 
indigenous stocks which have not yet recovered; and 5) to produce fish unrelated to 
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Tacoma’s protection, mitigation and enhancement responsibilities for the Project, 
pursuant to future agreements.” 

2.2 FERC License Articles 

License articles of relevance to the FHMP are summarized below.  This summary does 
not alter the Settlement or license agreements, but is provided to facilitate understanding 
of subsequent sections of the FHMP.  Refer to the FERC license order for the complete 
text of the articles. 

• Article 1.  Downstream Fish Passage:  Riffe Lake and Cowlitz Falls.  This 
article requires the development of an implementation plan describing the 
proposed facilities and measures most likely to achieve a 95 percent Fish 
Passage Survival (FPS)2. Survival is measured as fish successfully released 
from the stress relief ponds at the Cowlitz Salmon Hatchery.  Subsequently, 
Tacoma Power is required to implement, or support implementation of, 
additional downstream passage and facility improvements and file reports at 
18-month intervals until the Fisheries Technical Committee (FTC) has 
determined that downstream passage survival has been maximized by all 
reasonable measures and/or that the implementation of these measures has 
achieved the 75 percent FPS target for all species. 

• Article 2.  Downstream Fish Passage:  Mayfield.  This article requires that 
Tacoma Power implement additional downstream passage facility 
modifications or measures and file reports until either:  1) a 95 percent 
downstream fish passage survival is achieved; or 2) the National Marine 
Fisheries Service and U.S. Fish and Wildlife Service, in consultation with the 
FTC or agencies, determine that passage effectiveness and survival are high 
enough to support self-sustaining populations of anadromous fish stocks; that 
protection of anadromous fish migrating downstream at Mayfield Dam has 
been maximized by all reasonable measures and that adjustments to hatchery 
production (using then existing facilities) and/or habitat measures will be 
required in lieu of further attempts to improve downstream passage at 
Mayfield Dam. 

• Article 3.  Upstream Fish Passage:  Barrier, Mayfield and Mossyrock.  This 
article defines procedures for determining if the criteria for implementing 
effective upstream passage through volitional facilities have been achieved.  
The test for upstream volitional facilities contains three components: 

                                                 
2 Fish Passage Survival (FPS), as used in the Cowlitz Settlement Agreement (SA) and FERC license and 
applied to Cowlitz Falls Dam, Riffe Lake, and Mossyrock Dam, means the percentage of smolts entering 
the upstream end of Lake Scanewa, adjusted for natural mortality, that are collected at Cowlitz Falls Dam, 
Riffe Lake, and Mossyrock Dam, transported downstream to the stress relief ponds, and subsequently leave 
the stress relief ponds at Barrier Dam as healthy migrants. 
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1) Adult fish in Mayfield Lake are able to choose their tributary of origin 
(Tilton or Upper Cowlitz) and survive Mayfield Lake transit at rates 
sufficient to achieve effective upstream passage as determined by the 
National Marine Fisheries Service (NMFS). 

2) Spring Chinook and late winter steelhead in the Upper Cowlitz River 
Basin, and all anadromous salmonids in the Tilton River basin, are 
identified as candidate stocks to be used in the short-term (up to 15 years) 
to determine if self-sustaining, naturally recruiting, populations can be 
established in these basins.  Populations would be considered self-
sustaining if the number of pre-spawners arriving at the Barrier Dam in at 
least 3 of 5 consecutive brood years, and based on the 5-year rolling 
average, exceeds a pre-identified abundance level, and if the adult 
recruits/pre-spawner ratio (R/S), as measured at Barrier Dam or other 
Cowlitz River fish counting facilities, was greater than 1.0 in 3 of 5 years, 
and for the 5-year rolling average. 

3) A disease management plan has been implemented that defines an 
acceptable level of risk from Ceratomyxa shasta and other diseases, and 
allows adult fish to be upstream of the Barrier Dam. 

• Article 5.  Fish Production and Hatcheries.  Total hatchery production for all 
stocks reared at the Cowlitz Hatchery Complex, within the remodeled 
hatchery, cannot exceed 650,000 pounds unless a decision is made to abandon 
the construction of volitional upstream passage during the remainder of the 
license.  The 650,000-pound limit does not include upper basin pre-smolts that 
may be reared and ponded in the hatchery complex to avoid conflicts with 
listed species. 

• Article 6.  Fisheries and Hatchery Management Plan.  This article requires that 
Tacoma Power prepares, in collaboration with the FTC, a plan that identifies:  
1) the quantity and size of fish to be produced at the Cowlitz Hatchery 
Complex; 2) rearing and release strategies for each stock, including upward 
and downward production adjustments to accommodate recovery of 
indigenous stocks; 3) credit mechanisms for production of high quality natural 
stocks; 4) plans for Licensee-funded on-going monitoring and evaluation; and 
5) a fisheries management strategy consistent with the priority objective of 
maximizing the natural production of wild indigenous fish stocks and species 
in the basin. 
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3.0 Framework and Analytical Tools 

The proposed framework for the FHMP recognizes that substantial uncertainty exists in 
our understanding of factors influencing the potential success of the Cowlitz River 
reintroduction efforts.  Given this uncertainty, the framework was developed to rely upon 
the principles of adaptive management.  Adaptive management is defined as “an adaptive 
policy that is designed from the outset to test clearly formulated hypotheses about the 
behavior of the ecosystem being changed by human use” (Lee 1993).  Generally, these 
hypotheses are “predictions about how one or more important species will respond to 
management actions” (Lee 1993).  Because adaptive management is a process that is 
based on learning by doing, it allows resource managers to take action in the face of 
scientific uncertainty.  Monitoring and decision points for the Adaptive Management Plan 
(AMP) are discussed in detail in Section 6. 

The adaptive management component is driven initially by hypotheses regarding the 
factors that will ultimately determine the effectiveness of the FHMP in achieving the 
goals of the Settlement and the License.  These hypotheses were developed by compiling 
relevant data, reviewing guidelines for artificial production programs, developing 
analytical models, and applying these tools to the Cowlitz River.  The following sections 
summarize the tools used to develop the FHMP with additional information provided in 
the appendices to this report. 

3.1 Population Assessment 

The Ecosystem Diagnosis and Treatment Model (EDT) (Mobrand et al. 1997) was the 
primary tool used for developing, evaluating, and integrating habitat, hatchery, and 
harvest actions for the Cowlitz River.  However, the final decision regarding harvest 
policy proposed in the FHMP was developed in consultation with the WDFW. 

EDT provides a systematic method for developing hypotheses about the effects of each of 
these factors on the productivity, potential abundance (or capacity), and diversity of a 
population.  The model has been broadly applied throughout the Pacific Northwest by a 
variety of agencies and planning organizations. 

Application of EDT consists of two fundamental steps:  1) characterization of the 
environment encountered by an individual of the population throughout its entire life-
cycle; and 2) an evaluation of the effect of the environment on the performance of the 
population.  The initial step requires assessing 46 environmental characteristics using a 
protocol that defines each characteristic and provides specific rating criteria (Mobrand 
Biometrics 2004).  In the second step, a documented set of relationships (or rules) is used 
to develop hypotheses about how the environment will affect the population.  For 
example, survival rates during egg incubation are likely to be affected by several 
characteristics of the environment, including the percentage of fine sediments present 
within spawning substrates.  The hypothesized relationship provides a means to link 
environmental characteristics, like fine sediments, to life-stage specific survival rates. 
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Mathematical models can be categorized in many ways: they may have a mechanistic or 
correlative structure, utilize deterministic or stochastic algorithms, and provide 
equilibrium or time variant predictions.  EDT is an example of a mechanistic, 
deterministic, equilibrium model that can be used to construct hypotheses about the 
interaction of the environment and a fish population under steady-state conditions.  With 
this structure, the types of questions that it can be addressed most effectively include: 

• What is the intrinsic productivity and capacity of each population with either a 
current or alternative set of conditions for aquatic habitat? 

• What are the primary factors limiting the performance of each population? 

3.2 Smolts Required to Estimate Fish Collection Efficiency 

The testing of juvenile fish collection efficiency (FCE) and fish passage survival (FPS) 
through Project facilities will require that juvenile fish be released at multiple locations 
above Cowlitz Falls Dam and Mayfield Dam.  The juveniles required for this testing 
program will come from two sources: 1) naturally produced juveniles migrating past the 
facilities, and 2) hatchery fish from the Cowlitz Hatchery Complex.  Because the number 
of fish needed for this testing program is estimated at less than 5,000 per species, it is 
envisioned that proposed hatchery production is sufficient to meet testing needs.   

Natural fish needed for testing purposes would come from the Cowlitz Falls and 
Mayfield Dam juvenile collection systems.  To reduce impacts to naturally produced 
populations, testing needed for the FHMP would be coordinated with juvenile evaluations 
being conducted at Cowlitz Falls Dam. 

3.3 Hatchery Assessment 

Hatchery operations identified in the FHMP were developed through the application of 
the Benefit-Risk Assessment Procedure (WDFW 2000) and the hatchery production 
guidelines developed through the Artificial Production Review and Evaluation (Mobrand 
Biometrics 2003).  Together, these tools facilitate the development of artificial 
production programs with defined goals consistent with the ecological context of the 
watershed, state-of-the-art operational procedures, and a comprehensive monitoring 
program. 

The Benefit-Risk Assessment Procedure (BRAP) provides a consistent method for 
evaluating the artificial production programs.  The procedure includes: 

• a scientific assessment of the potential risks posed by an artificial production  
program (developed with the western Washington tribes and NOAA-
Fisheries); 

• a framework for balancing the potential risks and benefits of the program in 
the ecological context of the watershed; and 
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• a planning tool to describe alternative future scenarios and the management 
actions required to reach each scenario. 

The Artificial Production Review and Evaluation (APRE) process was initiated in 
response to a Congressional directive to the Northwest Power Planning Council.  
Building upon the principles and criteria provided by the Hatchery Science Review 
Group (HSRG) in the Scientific Framework for Artificial Propagation of Salmon and 
Steelhead (HSRG 2002), the APRE identifies hatchery operating procedures that 
maximize the benefits of artificial production programs while minimizing the risks to 
natural populations. 

The hatchery criteria developed by the HSRG vary dependent on whether the hatchery is 
run as an Integrated or Segregated type program.  The HSRG definition of both types is 
as follows: 

• Segregated: A hatchery program is a Segregated Type if the intent is for the 
hatchery population to represent a distinct population that is reproductively 
isolated from naturally spawning populations.  The principal intent of a 
segregated program is to create a hatchery adapted population to meet goals 
such as harvest. Hatchery broodstock (and programs) are considered 
genetically segregated if the broodstock is maintained only with hatchery 
origin fish. As a consequence, gene flow from the natural population to the 
hatchery (broodstock) is prevented in a segregated program. Also, hatchery 
origin adults are prevented from spawning in the wild to prevent gene flow 
from the less well-adapted hatchery population to the native population. The 
segregated approach has been the standard practice at the Cowlitz Salmon 
Hatchery since its inception. 

• Integrated: 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 spawns both in a hatchery and in the wild. In an 
Integrated Type program, the proportion of natural-origin broodstock in the 
hatchery and the proportion of hatchery-origin fish in the natural spawning 
escapement determine the influence of the hatchery and natural environments 
on the adaptation of the composite population. The larger the ratio of 
natural/wild fish to hatchery fish in either environment the greater the 
influence wild fish genetics and adaptation will have on population genetics. 
In order for the natural environment (wild fish) to dominate selection, this 
ratio (wild to hatchery) must exceed 50 percent. Furthermore, the greater the 
difference between the hatchery and natural stock components (e.g., in run 
timing) and the “less natural” the hatchery environment (e.g., longer hatchery 
rearing, larger fish, standard rearing practices), the larger the ratio must be to 
reduce the effects of hatchery selection. 

The FHMP proposes to operate all hatchery programs rearing salmonids native to the 
Cowlitz River as Integrated, and all non-native species as Segregated.  However, before it 
is possible to implement an Integrated Type program, wild fish populations will have to 
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be re-established in the basin. This objective will be achieved by releasing adult hatchery 
fish into the upper basin as part of an adult supplementation program.  

Because “true” wild populations are not present above Mayfield Dam, a balance must be 
struck between the number of hatchery adults released each year to jump-start 
reintroduction and the effects continued hatchery releases will have on the fitness of the 
resulting natural population.  As natural production increases, it is assumed that their 
fitness to reproduce in the natural environment also improves.  According to the HSRG, 
the more divergent the two populations become in regard to fitness, the fewer hatchery 
fish you would want spawning in the wild because they reduce the fitness of the natural 
population.  In the FHMP, the release of hatchery origin adults (HOR) is reduced or 
eliminated once certain fish passage or juvenile productivity triggers are achieved.  

In addition to the tools listed above, the reasonable and prudent measures, as well as 
some of the terms and conditions presented in the 1999 Artificial Propagation BiOP 
(NMFS 1999) were also used to guide hatchery program development. Those that affect 
fish hatchery management in the Cowlitz River are listed below. 

1) The action agencies should minimize inter-basin stock transfers in any waters 
that support listed fish. 

2) The action agencies should operate artificial propagation programs for fishery 
augmentation/mitigation in the Columbia River Basin in a manner that 
emphasizes the production and release of juveniles that are ready to migrate to 
the ocean and spend a minimum amount of time in the fresh water 
environment. This should minimize the interactions with, and thus impacts to 
listed salmon and steelhead, and unlisted natural fish in the migration corridor.   

3) The action agencies should adopt measures to improve homing and reduce 
straying of all hatchery fish releases. 

4) Action agencies should evaluate the use of NATURES type rearing designs 
and strategies, to increase survival and minimize impacts to listed salmon and 
steelhead. 

5) The use of acclimation ponds and volitional release strategies should be 
considered to reduce potential straying and minimize potential competition 
between hatchery fish and listed salmon and steelhead. 

6) All action agencies should consider monitoring and evaluating ecological 
interactions between listed salmon and steelhead and hatchery releases in 
nursery and rearing areas. Evaluating the affects of hatchery fish is prudent 
because density-dependent effects may occur even when the streams’ 
estimated carrying capacity is not limited. 

7) The action agencies should support studies designed to assess carrying 
capacity and density-dependent effects on listed salmon and steelhead in the 
migration corridor. 
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8) The action agencies should consider monitoring and evaluating predation by 
residualized hatchery steelhead in the Columbia River Basin. Alternative 
methods/schemes to reduce steelhead residualism should be explored to 
minimize impacts to listed salmon and steelhead. 

9) Spawning ground carcass surveys should be conducted to determine the 
composition of listed and hatchery fish on the spawning grounds of listed 
salmon and steelhead. 

10) Action agencies should consider using excess hatchery adult returns for 
instream carcass distribution to increase nutrients, where necessary in the 
freshwater environment. 

11) The action agencies should implement a program to develop a cost-effective 
externally distinguishable mark(s), which can be applied to all hatchery fish 
released into the Columbia River Basin. This would allow the discrimination 
between hatchery fish and those of wild/natural origin, including listed salmon 
and steelhead. This should assist the action agencies in minimizing adverse 
effects and assist NMFS in evaluating the effects of hatchery programs on 
listed salmon and steelhead and unlisted natural fish. 

12) When hatchery programs are located in an area where wild fish are listed, the 
hatchery program should be modified to adopt a conservation role along with 
an enhancement role. 

13) Action agencies should adopt management strategies to separate returning 
hatchery fish from listed naturally spawning fish including, but not limited to, 
releasing hatchery fish outside primary spawning and rearing areas and dead-
ending returns at weirs. 

14) The WDFW should evaluate the potential for adverse effects on naturally-
produced winter steelhead, by hatchery summer steelhead spawning areas 
occupied by naturally-produced winter steelhead in the Cowlitz River Basin. 
Decreased production of naturally-produced winter steelhead has been 
reported in rivers where summer steelhead are introduced. 

15) The WDFW should evaluate the potential for incorporating naturally-
produced summer steelhead into the broodstock at the Cowlitz Trout and 
Merwin hatcheries. Presently, total temporal separation of hatchery and 
naturally-produced steelhead is not possible and interbreeding does occur. 

16) All action agencies shall manage their programs to minimize the potential 
interbreeding of hatchery fish and listed salmon and steelhead in the Columbia 
River Basin. 

17) The action agencies shall monitor and evaluate their respective artificial 
propagation programs in the Columbia River Basin. 
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18) All action agencies shall reduce potential negative impacts to listed salmon 
and steelhead in the Columbia River Basin from operation of their respective 
artificial facilities. 

19) All action agencies shall terminate resident trout stocking into listed Chinook 
salmon, listed sockeye salmon and listed steelhead primary spawning and 
nursery areas. 

20) The action agencies shall discontinue rainbow trout stocking into primary 
nursery areas of listed salmon and steelhead, unless the action agency can 
demonstrate that stocking resident trout will not jeopardize the survival or 
recovery of listed salmon or steelhead. As a condition of stocking resident 
trout, the action agency shall implement a monitoring and evaluation program 
to evaluate potential impacts.  

21) Protocols shall be developed for fishery augmentation/mitigation programs to 
return adult hatchery fish to areas where they can be captured and removed to 
reduce interbreeding and potential genetic introgression with listed salmon 
and steelhead. 

22) The WDFW shall conduct the proposed actions in such a way as to minimize 
adverse genetic and demographic effects on naturally-producing listed 
steelhead. 

23) The WDFW shall conduct monitoring and evaluation activities for salmon and 
steelhead releases into the Cowlitz and Lewis river basins that include 
potential ecological interactions with listed Lower Columbia River steelhead. 

24) The WDFW shall conduct an evaluation of the hatchery fish weirs and traps to 
determine incidental take associated with the removal of hatchery adults. 

25) The WDFW shall acclimate and release hatchery steelhead smolts in lower 
river reaches where possible, where few wild fish spawn and to which 
returning hatchery adults would be expected to home and have a tendency to 
hold prior to migrating upstream for spawning. 

26) The WDFW shall minimize the number of hatchery adults remaining to 
potentially spawn with wild fish through removal of hatchery fish at 
sufficiently high harvest and/or trapping rates. 

27) The WDFW shall mark all hatchery steelhead and cutthroat trout populations 
released into anadromous waters to allow for monitoring of hatchery fish 
migration, fisheries contribution, and survival, and to allow for ready 
differentiation between hatchery and wild fish. 

28) The WDFW shall comply with all WDFW fish transfer standards to minimize 
potential negative genetic and fish disease effects on wild fish. 
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29) The WDFW shall evaluate the use of direct releases of hatchery steelhead 
from acclimation sites located in small tributaries and from major hatcheries 
with off-channel fishways to draw returning adults away from natural 
steelhead production areas in mainstem rivers. 

30) The WDFW shall continue to monitor, research and report hatchery smolt 
migration performance, behavior and intra and interspecific interactions with 
wild fish to assess, and adjust if necessary, hatchery production, and release 
strategies to minimize effects on wild fish. 

31) The WDFW shall attempt to conduct spawning ground surveys to estimate the 
number of hatchery steelhead that are spawning naturally in the habitat of 
listed Lower Columbia River steelhead. 

3.4 Fishery Exploitation Rate Assessment 

Historical fishery exploitation rates were estimated for coho salmon, spring Chinook, fall 
Chinook, and steelhead.  Rates for spring and fall Chinook were estimated in adult 
equivalents using the methods of the Chinook Technical Committee of the Pacific 
Salmon Commission (pers. comm. Jim Scott, WDFW, 2003).  Rates for other species 
were estimated by simply dividing the landed catch by the sum of landed catch plus 
escapement. 

3.5 Population Abundance Levels 

The Settlement Agreement states that it is the responsibility of NOAA-Fisheries and 
USFWS to set the adult abundance values used to determine the sustainability of spring 
Chinook and late winter steelhead in the upper Cowlitz River and for all anadromous fish 
species in the Tilton River. These abundance values are used as one of the two criteria for 
determining when upstream adult fish passage facilities would be constructed at the 
Project. The rationale provided by NOAA-Fisheries and USFWS is presented below. 

3.5.1 Abundance Value Rationale 
The target abundance value developed for coastal cutthroat trout, salmon, and steelhead 
in the Cowlitz River is not a population recovery goal, but rather one of many criteria 
used in determining whether or not a fish ladder will be built.  Nevertheless, for the likely 
continued persistence of the population in the short term, the abundance target should be 
greater than or equal to the minimum population size that prevents an unacceptable rate 
of inbreeding and risk of extinction in the near term.  The absolute number of individuals 
in a population is one indicator of whether the population can sustain itself into the future 
in the face of environmental fluctuations and small-population stochasticity.  This aspect 
of evaluating extinction risk is related to the concept of minimum viable populations 
(McElhany et al. 2000).  

Conservation biologists have argued that endangerment of a population (its likelihood of 
extinction) should be defined as the probability of persistence over a period of time.  A 
minimum viable population size might then be defined as the population size N at which 
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the probability of persistence over the next x years is y%.  Quantitative approaches to 
population viability analysis are categorized into three groups: 1) rules of thumb, 2) 
analytical approaches, and 3) simulation approaches (Thompson 1991).  Abundance 
estimates, population growth rate, population spatial structure, and diversity parameters 
are necessary in evaluating population viability (McElhany et al. 2000).  Limited 
information on these parameters for Cowlitz River coastal cutthroat trout, salmon, and 
steelhead precludes the use of analytical or simulation approaches for assessing 
population viability and determining a minimum viable population size.  Until we have 
information on these parameters, we propose to use a rule of thumb approach in 
determining the minimum population size that prevents an unacceptable rate of 
inbreeding and risk of extinction.   

The ”50/500" rule of thumb prescribes a short-term effective population size (Ne) of 50 to 
prevent an unacceptable rate of inbreeding, and a long-term population size of 500 (Ne) to 
maintain overall genetic variability and to ensure that critically low numbers do not result 
from normal variation associated with environmental variation (Soule 1980; Thompson 
1991).  The effective population size is the ideal number of breeding individuals 
produced each generation by random union of an equal number of male and females 
randomly drawn from the previous generation.  The effective population is a smaller 
number of individuals than the minimum viable census population (N ), which is the total 
number of mature fish in the population, including fish that do not successfully spawn in 
any given year.  We propose to use the minimum viable census population size as the 
abundance value for cutthroat trout, salmon, and steelhead in the Cowlitz River Basin to 
be used in evaluating the merit of building a fish ladder. 

Preliminary abundance targets are provided below for both the Tilton River and upper 
Cowlitz River Basin.  A single abundance target combining these two areas is not 
proposed due to NOAA-Fisheries= definition of a population to use when assessing 
population viability.  NOAA-Fisheries defines an independent population as a group of 
fish of the same species that spawns in a particular lake or stream (or portion thereof) at a 
particular season and which, to a substantial degree, does not interbreed with fish from 
any other group spawning in a different place or in the same place at a different season@ 
(McElhany et al. 2000). 

When using the 50/500 rule of thumb for the minimum viable effective population, the 
minimum viable census population (N) can be determined using either: 1) a second rule 
of thumb, and/or 2) an analytical formula (Thompson 1991).  In order to use the 
analytical formula, data available on sex ratio, progeny produced, and change in 
population size is needed to translate the minimum viable effective population size (Ne) 
to the minimum viable census population (N).  Lack of information on these data for 
cutthroat trout, salmon, and steelhead in the Cowlitz River at this time forces us to devise 
a second rule of thumb when determining abundance targets.  An average value for the 
Ne/N ratio of 10 to 50 percent is often proposed as a rule of thumb, resulting in the 
minimum viable census population falling within one order of magnitude of the minimum 
effective population size (Thompson 1991).  Tables 3-1 and 3-2 below contain a range of 
potential abundance targets (minimum viable census population size (N)) over a range of 
spawning rates using 50 and 100 as the minimum effective population size (Ne).  
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Spawning rate is defined as the number of successful spawners of the total mature fish in 
the population.  We assume a spawner sex ratio of 1 male:1 female. 

Table 3-1.  Relationship between an effective population size, Ne, of 50 and census 
population size, N, given various levels of adult contribution to the next generation 
(spawner rate) and assuming equal numbers of males and females and equal contribution to 
the next generation by each adult.

 Spawner Rate (% of total mature fish) 
 10% 20% 30% 40% 50% 60% 

N Abundance Target 500 250 167 125 100 83 
Ne Effective Population 50 50 50 50 50 50 

 
Table 3-2.  Relationship between an effective population size, Ne , of 100 and census 
population size, N, assuming a 20% spawner rate success (Waples 1990) and assuming 
equal numbers of males and females and equal contribution to the next generation by each 
adult. 

 Spawner Rate (% of total mature fish) 
 10% 20% 30% 40% 50% 60% 

N Abundance Target 1000 500 333 250 200 167 
Ne Effective Population 100 100 100 100 100 100 

 
Setting a single target abundance level is challenging due to the variety of migratory and 
life-history patterns observed in coastal cutthroat trout.  Anadromous coastal cutthroat 
trout spawn first at 2-4 years of age and may return 2-5 times to over winter and spawn 
(Moyle 2002).  Furthermore, both adults and juveniles can migrate extensively within a 
system throughout a year and coastal cutthroat trout can spawn multiple times, making it 
difficult to determine how many of the downstream and upstream migrants passing a 
particular location should be attributed to the spawning population of interest in any 
given year.  Some have even returned from coastal waters to their natal rivers as non-
spawning fish.  This complicated life history confounds abundance estimates and 
increases the uncertainty in determining population viability.  

Due to the difficulty in accurately attributing coastal cutthroat trout captured at the 
collection facilities within the Cowlitz system to the spawning population for that year, 
we recommend using the conservative target abundance level of 500 fish each for the 
Tilton River and upper Cowlitz River populations.   

For the short time period and specific circumstances that this target abundance number is 
to be used, we recommend an Ne of 100 as a threshold for salmon.  Additionally, for this 
indicator of sustainability to be valid, it must take into account the presence of hatchery-
origin fish among the spawners.  It should be underscored that this is not the level that we 
believe constitutes recovery, but rather it is a realistic number for the question at hand - a 
threshold that is indicative of a potentially sustainable population.  Since the average ratio 
of potential spawners to actual spawners for salmon and steelhead is thought to be 
approximately 20 percent (Waples 1990), we recommend using the abundance level of 
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500 fish each for the Tilton River and the upper Cowlitz River groups of Chinook 
salmon, coho salmon, and steelhead.  We propose that all fish returning to the Tilton and 
all fish returning above Cowlitz Falls each would be counted as one population for each 
species in each location since they are all originating from the same hatchery stocks and 
have not had long enough to evolve into distinct populations.  In other words, the 
abundance value would be 500 for each  salmon and steelhead group (one group each) 
above Cowlitz Falls and 500 for each Chinook salmon, coho salmon, and steelhead  
group (one group each) in the Tilton River (Table 3-3).   

It should be emphasized that these proposed abundance targets are based on our 
interpretation of currently available data and literature and should be modified as more 
rigorous analysis of new data is completed.  These are interim abundance targets and 
ongoing and future planning processes, such as recovery planning, may change the 
targets and our approach to setting these targets. 

Table 3-3.  Adult abundance targets by basin and species. 

Basin Species Adult Abundance Value 
Upper Cowlitz Spring Chinook 500 
Upper Cowlitz Late Winter Steelhead 500 
Upper Cowlitz Sea-run Cutthroat Trout 500 
Tilton River Sea-run Cutthroat Trout 500 
Tilton River Spring Chinook 500 
Tilton River Fall Chinook 500 
Tilton River Late Winter Steelhead 500 
Tilton River Coho 500 

 

3.6 Nutrient Enhancement 

3.6.1 History 
Prior to the initiation of extractive fisheries in mid to late 19th Century, the Cowlitz River 
watershed received an annual influx of marine derived nutrients (MDN) that fueled the 
entire watershed ecosystem.  Initiation of extractive fisheries and subsequent construction 
of dams led to the development of a culturally oligotrophicated system (see Stockner and 
Ashley 2003 for a discussion).  The three reservoirs on the Cowlitz River further 
exacerbate this situation by acting as nutrient traps that starve not only the reservoirs but 
also the river downstream (see Pieters et al. 2003).  There is little doubt now that MDN 
are an important component of Pacific Northwest anadromous salmonid ecosystems 
(Stockner 2003).  Ongoing studies of stream-type Chinook in Idaho suggest that juvenile 
Chinook salmon carrying capacity in a given stream is driven by the nutrient status of the 
stream (Achord et al. 2003).  They suggest, “the density dependence we report may stem 
from a shortage of nutrients normally derived from decomposing salmon carcasses.”  If 
true, the productivity and capacity of watersheds within the Cowlitz River Basin will be 
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directly tied to the level (ultimately) of spawner-delivered MDN.  It may also mean that 
models with density-dependent parameters estimated from MDN-poor systems would 
underestimate the productive capacity of the stream/watershed. 

Various models have been proposed for determination of what are called Ecosystem-
Based Escapement Goals.  Beginning with simple additive models developed by Michael 
(1998) through models which incorporate stable isotope studies (Johnston et al. 1997 and 
Bilby et al. 2001) to Wipfli’s (2003) mesocosm experiments and Slaney et al.’s (2003) 
whole stream fertilization experiments, tools are now available to provide biologically 
defensible levels of MDN needed to drive an ecosystem and to develop systems to deliver 
the desired levels of nutrients.   

3.6.2 Biomass Needs    
The simplest nutrient delivery pathway proposed to date is the coho spawner to coho 
smolt model developed by Bilby et al. (2001) that is based on wild coho salmon rearing 
in various western Washington watersheds.  In this model, absorption of marine derived 
nitrogen delivered by spawning coho reached an asymptote in coho smolts at 0.15 kg/m² 
spawner density based on bank full area of the stream.  Based on available area measures 
for the Tilton River, Upper Cowlitz River, and Cispus River watersheds (SSHIAP low 
flow surface area multiplied by 1.6 to obtain bank full width; and a mean weight of 4.5 
kg (Cowlitz Salmon Hatchery average) per spawner, this calculates out to a need for 
53,000, 154,500, and 66,000 coho in the Tilton, Upper Cowlitz, and Cispus, respectively.  

Wipfli et al’s (2003) model is based on consumption of carcasses in mesocosm 
experiments.  In the experiments, the aquatic ecosystem (fish, insects, algae, diatoms) 
absorbed 1.9 kg/m².  This factor, applied to the stream areas used above, give biomass 
needs of 3,032,000, 8,807,382, and 3,764,000 kg for the Tilton, Upper Cowlitz, and 
Cispus, respectively. Converted to “coho units” for ease of comparison, this gives 
674,000, 1,957,196 and 836,000 coho units in the Tilton, Upper Cowlitz, and Cispus, 
respectively.  

Ashley and Stockner (2003) developed a protocol for the introduction of fertilizer into 
freshwater in order to artificially provide the nutrients not being delivered due to lack of 
natural spawners.  Much of this was based on whole river experiments conducted on 
Vancouver Island, British Columbia.  These experiments targeted the enhancement of 
wild steelhead.  Their protocols require an initial survey of the streams in order to 
determine the exact nutrient status prior to initiating a fertilization project. Ashley and 
Slaney (1997) developed a loading rate of 533.2 kg fertilizer/cms flow for a 120-day 
application that covered several kilometers of river.  This is designed to increase 
phosphorus levels in the stream by about 1 part per billion (ppb).  Since it requires 
(approximately) 54 times as much carcass biomass to deliver the same level of 
phosphorus, it would require 28,793 kg of carcasses (6,400 coho units) to treat one cubic-
meters-per-second (cms) of stream volume. The use of fertilizer allows more water 
volume to be treated per weight of material applied.  At the same time, the fertilizer 
targets fewer food pathways so, as a treatment, it is not as ecologically complete as 
natural spawning (Michael 2003). 
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The wide range of potential loadings (Table 3-4) reflect differences in experimental 
design, study location, and, more generally, our limited understanding of the role and 
processing of MDNs in freshwater ecosystems.  The range extends from values derived 
from a single species analysis of MDN uptake (Bilby et al. 2001) to multispecies studies 
in mecocosms (Wipfli et al. 2003).  Although the direct applicability of these studies to 
the Cowlitz River is unclear, they do provide indications of the potential importance of 
MDN in achieving the goals of the Settlement Agreement. 

Table 3-4.  Summary of carcass-delivered nutrient needs, as coho units, for watershed 
upstream of the Cowlitz River Barrier Dam. 

Nutrient Needs (coho units)  
 
 

Location 

 
 

Bank full Surface 
Area (m2) 

Bilby et al. 
(2001) 

(0.15 kg/m2 or 
0.033 coho/m2) 

Wiplfi et al. (2003) 
(1.9 kg/m2 or 

0.422 coho/m2) 

Tilton  1,595,726  53,000  674,000 
Upper Cowlitz  4,637,435  154,500  1,957,000 
Cispus  1,981,040  66,000  836,000 
Total  8,214,201  273,500  3,467,000 

 
3.6.3 Nutrient Delivery 
WDFW has developed a protocol for the design, implementation, monitoring, and 
reporting for the distribution of carcasses to restore nutrient levels in streams.  A new set 
of protocols is being developed which will add the distribution of carcass, analogs and 
inorganic fertilizer to the nutrient recovery toolbox.  Any projects seeking to distribute 
carcasses, analogs, or fertilizer in the watershed will need to obtain approval through the 
existing process.  

Much of the research to date has concentrated on the delivery of specific nutrients such as 
nitrogen, phosphorus, and carbon.  This leads to the misperception that the ecosystem 
need for nutrients can be met artificially through the addition of phosphorus or nitrogen.  
Delivery of nutrients by spawning fish also includes micronutrients, penetration of the 
watershed into reaches inaccessible to humans, gravel cleaning and re-distribution 
through the act of spawning, and the placement of eggs into the gravel.  Studies currently 
in review are documenting that the presence of carbon in the delivered nutrients 
(carcasses and analogs) versus N/P appear to have substantially higher impacts on the 
aquatic ecosystem. 

The artificial delivery of nutrients should be viewed as a short-term activity designed to 
assist in watershed recovery.  If the WDFW chooses to use surplus hatchery adults to 
enhance nutrients above Mayfield Dam, carcasses from the Cowlitz Salmon Hatchery 
will be distributed to the Tilton and upper Cowlitz River basins as appropriate to restore 
and maintain ecosystem function.  This will also likely contribute to increased habitat 
productivity.  As soon as possible, naturally spawning fish should assume the job of 
nutrient delivery and distribution. 
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3.7 Credit Mechanism For Natural Fish Production 

The Settlement Agreement requires that the FHMP identify credit mechanisms for the 
production of high quality natural stocks.  The FHMP proposes a credit mechanism that 
adjusts hatchery production at the Cowlitz Hatchery Complex based on the number of 
natural juveniles produced from the Tilton River and Upper Cowlitz River.  This 
approach is consistent with principle 6.1.4 of the Settlement Agreement that states 
hatchery production numbers are expected to be adjusted downward as wild stocks 
recover (see section 2.1). 

The methods used to measure and calculate the credit are presented in section 3.7.1.  A 
brief discussion of the history behind credit development can be found in section 3.7.2. 

3.7.1 Credit Mechanism 
The credit mechanism will be calculated as follows: 

1) For every yearling wild/natural juvenile produced from the upper Cowlitz and 
Tilton River, hatchery yearling production will be reduced by two fish (2:1 
ratio), on a species-specific basis. 

2) For every subyearling wild/natural juvenile produced from the Upper Cowlitz 
and Tilton River, hatchery yearling production will be reduced by 0.5 fish. 
(0.5:1 ratio), on a species-specific basis.  If the hatchery releases only 
subyearlings, hatchery subyearling production would be reduced at a 2:1 ratio.  

The number of juveniles produced from the Upper Cowlitz and Tilton River will be 
calculated at the Barrier Dam.  In this way, the juvenile estimate includes any losses due 
to transportation or passage through the dams. 

The juvenile number used each year to set the credit will be based on the most recent 5-
year rolling average of juvenile production from the two basins, by species.  The 5-year 
rolling average is meant to account for any large swings in juvenile production that may 
occur as a result of variability in freshwater habitat conditions, and also to prevent a large 
reduction in hatchery production that could be required as a result of a single strong year 
class. 

The 2:1 or 0.5:1 credit ratio will begin in year 1 of the FHMP and will apply to a 
reduction in the Cowlitz Hatchery Complex production obligation beginning with the 
next brood year for each species.  For example, if 200,000 fall Chinook juveniles were 
counted in 2005, the credit would be assigned to the 2006 brood year. This will ensure 
that hatchery managers will have sufficient time to plan and implement future broodstock 
needs. 

The calculated credit ratio will remain in force until smolt-to-adult survival rate (SAR) 
data are complete for each brood year and then updated.  When possible, SARs will be 
calculated for both the hatchery and wild component and the credit ratio calculated as 
follows: 
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Credit Ratio = Wild SAR/ Hatchery SAR 

An example of how the credit mechanism could change hatchery production is shown in 
Table 3-5. 

Table 3-5. Example of credit mechanism calculations. 

Starting Hatchery Production = 4,000,000
Year Natural Production 5 year rolling average Credit (2:1) Hatchery Production

1 250000 4,000,000
2 500000 4,000,000
3 1000000 4,000,000
4 500000 4,000,000
5 250000 500000 1000000 3,000,000
6 0 450000 900000 3,100,000
7 100000 370000 740000 3,260,000
8 250000 220000 440000 3,560,000
9 0 120000 240000 3,760,000

10 0 70000 140000 3,860,000

 
Separate credit ratios will be maintained for each native species reared at the Cowlitz 
Hatchery Complex.  The credits can be used to reduce either native hatchery fish 
production, or if agreed to by the FTC, non-native production. 

3.7.2 History of Credit Mechanism Development 
In the FHMP Public Review Draft (January 6, 2004), the initially proposed credit 
mechanism reduced the number of smolts released each year from the Cowlitz Hatchery 
Complex based on the number of wild/natural smolts produced from stream reaches 
above Mayfield Dam. The wild fish credit ratio was set at 1:1 and 0.5:1 for smolts and 
subyearlings, respectively.  For example, if 10,000 wild steelhead smolts were produced 
upstream of Mayfield Dam, hatchery smolt production would be reduced by 10,000 in the 
next brood year (1:1)3. The credit ratio was to be calculated based on a 5-year rolling 
average of juvenile counts, as measured at the Barrier Dam each year.  The credit 
mechanism would start in year 1 of the FHMP and an adjustment would be applied in the 
Cowlitz Hatchery Complex production obligation beginning with the next brood year for 
each species.  Juvenile counts are available for at least the last 7 years at both Mayfield 
Dam and Cowlitz Falls Dam (Table 3-6). 

                                                 
3 As late winter steelhead natural production increases, the credit mechanism would likely be used to 
reduce early winter steelhead production. 
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Table 3-6. Juvenile Counts at Mayfield and Cowlitz Fall Dams (1997-2003)4. 

M ayfield
Year Chinook Steelhead Coho
2003 8,700 4,764 34,436
2002 19,282 2,050 11,675
2001 618 7,447 82,215
2000 55 2,781 23,144
1999 86 3,193 9,906
1998 4,657 7,248 16,808
1997 4,456 329 695

5-Year Average 5,748 4,047 32,275
1999-2003

Cowlitz Falls
Year Chinook Steelhead Coho
2003 34,773 14,740 173,540
2002 26,328 5,206 55,028
2001 36,450 17,807 334,718
2000 32,587 16,889 106,869
1999 8,702 9,967 15,094
1998 14,917 15,691 109,974
1997 22815 2777 3673

5-Year Average 27,768 12,922 137,050
1999-2003

Adjustments would continue each year based on the 5 year rolling average. 

The credit mechanism assumed that the SAR for hatchery and wild fish were equal for 
yearling fish, and that subyearling wild fish SAR would be approximately 50 percent of a 
hatchery smolt of the same species.  The SAR assumption would be tested each year by 
calculating SAR values by species for both wild and hatchery fish returning to the 
separators at the Cowlitz Hatchery Complex.  

If it were found that the SAR for wild fish was lower or higher than was observed for 
hatchery fish, the credit ratio would be adjusted accordingly.  The credit ratio adjustment 
would always be made based on the number of adults produced from both hatchery and 
natural origin juveniles. The ratio would be adjusted when the adult returns for each 
brood year were complete for each native species released from the hatchery.  A credit 
ratio would not be calculated for non-indigenous stocks such as early winter and summer 
steelhead. 

Trout Unlimited and American Rivers commented on Tacoma’s credit proposal and 
suggested that the credit mechanism should be changed to 2:1, i.e. for every 1 wild fish 
produced, hatchery production is decreased by 2-fish (TU/AR 2004). 

After reviewing SAR data for both wild and hatchery fish in other basins, the FHMP has 
been changed to be consistent with the Trout Unlimited/American Rivers 

                                                 
4 Data from WDFW – Cowlitz evaluation biologist reports and Cowlitz Falls Fish Collection Facility 
annual reports. 
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recommendation, and has been set at 2:1.  Data to support the credit mechanism change 
can be found in Tables 3-7 through 3-9 below.  

The data in Table 3-7 and Table 3-8 show comparisons of SARs for wild and hatchery 
Hood River steelhead and Warm Springs spring Chinook, respectively.  The data indicate 
that wild fish SARs for yearling fish can be 4.5 to 22 times higher than hatchery fish.   
Data collected on subyearling migrants in the Lewis River also support a change in the 
ratio as these data indicate that wild SARs can be 6.1 times higher than hatchery fish 
(Table 3-9). 

The 2:1 ratio proposed by Trout Unlimited/American Rivers appears very conservative in 
comparison to the observed data collected in the Hood River, Warm Springs River and 
Lewis River systems.  However, to ensure that adult returns to the basin have a better 
chance of achieving the adult production benchmarks, the credit ratio for yearling 
juveniles has been set at 2:1, and the subyearling ratio at 0.5:1. Again, the 0.5:1 ratio 
means, that for every wild subyearling collected, hatchery yearling production would be 
reduced by 0.5 fish. 

Once fall Chinook are reintroduced into the upper basin, the credit mechanism would be 
adjusted so that for every wild subyearling fall Chinook produced, hatchery subyearling 
fall Chinook production would be reduced by 2 fish.  The credit ratio would be adjusted 
at the completion of each brood cycle based on the SARs observed for hatchery and wild 
fish. 

Although the FHMP does not call for releasing hatchery fry/parr into the upper basin as a 
strategy to reintroduce salmon to this area, if this action did occur, Tacoma Power would 
receive credit for the smolts produced from these releases.  This is deemed justified by 
the analysis presented in Table 3-10, which shows the release of hatchery fish at the 
fry/parr stage reduces the amount of natural production occurring in these areas due to 
competition. 

Table 3-7.  Comparison of SAR (% smolt-to-adult return rate) data for Hood River wild 
and hatchery steelhead (Foster Stock).  

Source:  Hood River and Pelton Ladder Evaluation Studies Annual Report 2000-2001 

Year Wild Hatchery Ratio (Wild/Hatchery)

1994 7.05 2.31 3.1
1995 9.45 1.34 7.1
1996 5.93 0.97 6.1
1997 3.66 0.92 4.0
1998 6.09 2.52 2.4
1999 6.28 3.14 2.0
2000 1.05 0.16 6.6

Average 5.6 1.6 4.5
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Table 3-8. Comparison of SAR (% smolt-to-adult return rate) data for Warm Springs River 
wild and hatchery spring Chinook. 

Source: Hatcheries, Harvest and Wild Fish: An Integrated Program at Warm Springs National Fish 
Hatchery, Oregon. Proceedings of the 52nd Annual Pacific Northwest Fish Culture Conference 

Year
Wild Juvenile 

SAR
Hatchery 

Juvenile SAR Ratio
1978 1.52 0.84 1.8
1979 4.11 0.09 45.7
1980 3.3 0.42 7.9
1981 4.12 0.56 7.4
1982 2.82 0.03 94.0
1983 2.25 0.13 17.3
1984 2.41 0.12 20.1
1985 3.01 0.54 5.6
1986 3.19 0.28 11.4
1987 1.46 0.13 11.2
1988 1.78 0.18 9.9
1989 0.69 0.02 34.5
1990 0.44 0.005 88.0
1991 0.37 0.02 18.5
1992 2.57 0.16 16.1
1993 2.68 0.29 9.2
1994 0.46 0.15 3.1
1995 12.95 0.43 30.1
1996 2.27 1.27 1.8

Average 2.8 0.3 22.8

 
 
Table 3-9. Comparison of Lewis River wild fall Chinook percent juvenile-to-age 2-survival 
to Cowlitz Hatchery fall Chinook. 

 Year Lewis Wild Cowlitz Hatchery Ratio (Wild/hatchery)
1977 3.7 1.3 2.8
1978 1.2 0.5 2.4
1982 2.4 0.8 3.0
1983 2.6 2.6 1.0
1984 3.7 2.8 1.3
1985 3.9 0.6 6.5
1986 4.3 0.4 10.8
1987 1.9 0.1 19.0
1988 1.7 0.2 8.5

Average 2.8 1.0 6.1
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Table 3-10.  Change in the estimated number of natural and hatchery origin late winter 
steelhead smolts and adults produced with different size releases of hatchery fry. 

Hatchery Fry 
Plants Natural Fry

Natural 
Smolts

Natural 
Adults

% Reduction 
Natural Adults

Hatchery 
Smolts

Hatchery 
Adults

Total 
Smolts Total Adults

280,000 7,192 360 0 0 0 3,596 180
100,000 280,000 6,840 342 -5% 2,443 122 5,863 232
250,000 280,000 6,373 319 -11% 5,690 285 8,877 302

500,000 280,000 5,722 286 -21% 10,218 511 13,079 399
1,000,000 280,000 4,751 238 -34% 16,968 848 19,344 543

Note: Assumes SAR of 5% for both natural and hatchery fry plants; smolt collection efficiency at Cowlitz 
Falls of 50%. 

3.8 Adult Supplementation  

The FHMP proposes adult supplementation using hatchery adults to restore fish 
populations in both the Tilton River and Upper Cowlitz River. The adults would be 
produced from the release of hatchery smolts below Barrier Dam. This strategy was 
selected based on the analysis conducted by WDFW on the different approaches (fry, 
juvenile, adults) that could be used to start the program (Appendix 3). The major benefits 
of the approach include: 

• Outplanting hatchery adults rather than juveniles ensures that the entire life-
cycle of the resulting offspring is completed in nature rather than artificially in 
the hatchery environment.  Consequently, resulting juvenile production is free 
of influences from the hatchery environment. 

• Under the adult supplementation strategy, fish managers will be able to 
measure spawning success within a single generation.  In contrast, in a 
juvenile supplementation program the spawning success of returning adults 
will not be known until one generation later and only then if fish managers 
either discontinue stocking hatchery juveniles into the watershed or spend 
considerable resources to mark all hatchery releases.   

• Reduces competition between naturally produced juveniles and hatchery 
juveniles released into the basin.  This action increases the number of 
naturally produced fish returning to the basin each year. 

To illustrate the benefits of adult supplementation, we contrast the benefits and risks of 
the three different approaches that could be used for restoring fish production in the 
basin.  The objective of each approach is to increase the number of adults returning to the 
basin. The approaches are: 

1) Scenario 1- Hatchery fry/juvenile releases in upper basin.  This is the current 
program used for late winter steelhead above Cowlitz Falls Dam.  These fish 
rear in the basin for an extended period of time.  It is assumed that returning 
adults home to areas where fry survival was highest. 
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2) Scenario 2- Hatchery smolt releases from acclimation sites.  This approach is 
used by the Yakama Nation to increase adult abundance in the Yakima River 
basin.  Adults return to the acclimation site or stream. The assumption is that 
acclimated smolts are more likely to find good spawning habitat, and have 
better spawning success if acclimated before being released into the basin. 

3) Scenario 3- Direct adult supplementation.  As proposed in the FHMP, 
returning adults from hatchery smolt releases are used to seed upper basin 
habitat. 

3.8.1 Scenario 1- Hatchery fry/juvenile releases in upper basin 
Releasing fry into the Upper Cowlitz River basin has the potential to increase both smolt 
and juvenile production from the basin.  An increase in the number of fry released will 
result in an increase in smolt production until habitat carrying capacity is reached.  This 
approach provides significant benefits until natural production is established in the stream 
where the fry were planted.  Once this occurs, hatchery fry releases reduce the number of 
naturally produced juveniles due to competition (density dependent mortality). The 
effects on Upper Cowlitz late winter steelhead production from the release of different 
numbers of fry are shown in Table 3-10. 

The results in Table 3-10 are based on the Beverton-Holt survival function with a smolt 
capacity of 50,000 and a fry to smolt productivity of 3 percent (taken from Upper Cowlitz 
late winter EDT results). The analysis shows that as the number of hatchery fry released 
into the basin increases, the number of smolts produced from natural spawners decreases. 
Although total adult production from the upper basin does increase, it is at the expense of 
the naturally produced population component.  As will be seen in Scenario 2 and 3 
below, these latter strategies produce significantly more adults than planting fry. 

A fry stocking program would be the preferred strategy for reintroduction under the 
following conditions:  

1) Little or no natural production occurs in the stream of interest. This is not the 
case for steelhead, coho, sea-run cutthroat trout or spring Chinook in the upper 
basin.  Data collected at Cowlitz Falls Dam and Mayfield Dam show 
significant juvenile production from both natural and hatchery adults released 
in the Tilton River and Upper Cowlitz River. 

2) If natural production does occur, adult returns from the fry plants must either 
have a higher adult return rate than natural smolts, or have a higher spawning 
success than natural fish (i.e. produce more offspring) in the next generation. 
We could find no data to support this hypothesis. 

3) For the Cowlitz River, the fry plants must have minimal impact on the 
productivity experiment being undertaken in the upper basin (see Section 5). 
As can be seen in Table 3-10, fry releases will reduce the number of natural 
origin smolts produced from the basin, which affects resulting estimates of 
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juvenile and adult productivity.  Both parameters are used to make critical fish 
passage decisions at the Project. 

Because these conditions were not met, fry plants were not selected as the preferred 
strategy for the Cowlitz. 

3.8.2 Scenario 2- Hatchery Smolt releases from acclimation sites  
This strategy involves acclimating hatchery smolts near their spawning areas prior to 
their release. This strategy is used throughout the Columbia River to increase adult 
returns to the basin.  The Yakama Nation is using this approach in the Yakima River 
basin to increase abundance of spring Chinook and steelhead.  These programs collect 
broodstock from the wild, rear them in a hatchery environment, and then transport them 
to acclimation facilities where they are held for a few months, then released. 

This concept is based on the hypothesis that acclimation prior to release results in better 
homing fidelity of returning adults to high quality spawning habitat.  Thus, spawning 
success is improved, which results in higher juvenile production the following year.  

The Yakama program was begun with smolt releases rather than fry releases for many of 
the same reasons discussed for the fry scenario above.  In addition, because wild adult 
abundance was low, rearing wild fish to the smolt stage maximized the survival of the 
eggs taken from the wild populations.  To overcome hatchery impacts on the fitness of 
the juveniles, the Yakama program rears these fish using enriched environments (i.e. 
innovative rearing). 

Hatchery fish returning from the smolt acclimation program are allowed to spawn 
naturally.  Thus, the Yakama program is relying on returning hatchery origin adults to 
increase overall natural production in the basin.  

The resulting smolt and adult production from a range of smolt releases into the Upper 
Cowlitz River basin is presented in Table 3-11.  The analysis assumes a 2.5 percent SAR 
and a 50 percent fish collection efficiency at Cowlitz Falls Dam5. 

Table 3-11.  Estimated number of smolts and adults produced from hypothetical 
acclimation facilities located in the Upper Cowlitz River basin. 

 

Smolt Releases

Cowlitz Falls 
Collection 
Efficiency

Total 
Smolts Out SAR Returning Adults

50,000 0.5 25,000 0.025 625
100,000 0.5 50,000 0.025 1,250

175,000 0.5 87,500 0.025 2,188
250,000 0.5 125,000 0.025 3,125

 

 

 

 

                                                 
5 Juvenile collection efficiency is less than 50% for all species. 
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Estimates in Table 3-11 suggest that a release of 250,000 smolts into upper basin 
acclimation facilities results in a total of 125,000 smolts alive below Barrier Dam (Total 
Smolts Out), and these smolts produce 3,125 adults. Contrast these results to the 500,000 
fry release in the upper basin that produced only 399 adults and it is obvious that the 
acclimated smolt strategy produces more adults than the fry strategy even when assuming 
that the SAR for the acclimated fish is 50 percent that of the fry releases. 

For the fry strategy to be more effective than the acclimation approach, the 399 adults 
from the fry plants must produce more juveniles in the next generation than the 3,125 
adults produced from acclimation. As both groups start out as hatchery adults, the 
assumption that releasing fish as fry somehow confers such a large survival advantage at 
the spawning stage appears unlikely.  

Although the acclimation strategy produces more adults than the fry plants, the direct 
adult supplementation scenario described below produces even more adults than the 
acclimation scenario. 

3.8.3 Scenario 3- Direct Adult Supplementation 
In all cases, effective supplementation must result with eggs hatching in the natural 
environment. Instead of using juvenile life stages to start the program, the FHMP 
proposes to release hatchery adults directly to the stream. 

This approach has several advantages over the others: 

1) It provides an outlet for hatchery adults surplus to hatchery broodstock needs. 

2) The resulting juvenile production is of natural origin.  The production of 
juveniles indicates that the adults were able to find suitable habitat for 
spawning, and that future adult returns from these juveniles are more likely to 
spawn successfully and produce juveniles in the next generation.   

3) Outplanting hatchery adults rather than juveniles ensures that the entire life-
cycle of resulting offspring is completed in nature (i.e. resulting juvenile 
production is free of hatchery influences). This approach accelerates local 
adaptation by one generation in comparison to fry and smolt plants. 

Under current conditions in the Cowlitz, the number of hatchery adults available for the 
supplementation program can be increased in comparison to the acclimated smolt 
program if they are released below Barrier Dam (Table 3-12). 

The estimates in this table suggests that a release of 250,000 smolts below Barrier Dam 
results in the production of 6,250 adults, given the same assumptions as before. This is 
twice the number of returning adults produced from the acclimation strategy (3,125). The 
major reason for this difference is due to juvenile collection efficiency of the Cowlitz 
Falls Dam juvenile fish system.  Currently, less than 50% of the juveniles arriving at 
Cowlitz Fall Dam are collected and transported to below Barrier Dam.  This means that 
for every two smolts released in the upper basin, only one survives to below Barrier Dam. 
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Therefore, unless acclimated smolts either, 1) have at least twice the adult return rate, or 
2) are twice as effective at producing juveniles in the next generation (higher spawning 
success), releasing smolts below Barrier Dam produces more adults for supplementation 
than any other strategy. 

Table 3-12. The estimated number of smolts and adult returns from fish released below 
Barrier Dam. 

 
Sm olt R eleases 
(B elow  Barrier) Release Survival

Total 
Sm olts O ut SAR R eturning Adults

50,000 100% 50,000 0.025 1,250
100,000 100% 100,000 0.025 2,500
175,000 100% 175,000 0.025 4,375
250,000 100% 250,000 0.025 6,250

 

 

 

Data collected on spring Chinook in the Yakima River have do not currently support the 
assumption that acclimated smolts have either higher freshwater survival (outmigrants) or 
adult survival than fish reared conventionally (http://www.ykfp.org/par03/abstracts2.htm).   

Because of the difficulty in determining the origin of resulting juvenile production from 
adults with the same basic genetic make-up, we could find no data to support an 
assumption that acclimated fish are more successful spawners. 

Given the lack of data to support increased production in the next generation from 
acclimated smolts, the adult strategy using hatchery origin adults appears to be the better 
approach for restoration: especially until juvenile collection efficiency at Cowlitz Falls is 
improved. 

However, it is envisioned that after fish collection efficiency at Cowlitz Falls Dam 
achieves the minimum performance criterion (75 percent), the FTC will review the adult 
supplementation program to see if it should be continued, replaced or supplemented with 
another strategy.  The next likely approach would be to release hatchery smolts from 
acclimation sites located in the upper Cowlitz River and Tilton River.   
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4.0 Assessment 

4.1 Population Structure 

The Willamette/Lower Columbia River Technical Recovery Team (WLCTRT) has 
identified historical and extant independent populations of Chinook, steelhead, and chum 
in the Cowlitz River (Meyers et al. 2002).  The populations were identified from an 
extensive review of information on the spatial distribution of spawning habitat, migration 
rates, genetic attributes, patterns of life history and phenotypic characteristics, population 
dynamics, and environmental characteristics.  Table 4-1 lists each of the historical 
populations that were thought to have existed in the Cowlitz River as well as any genetic 
legacy that may exist. 

The historical population structure of anadromous salmonids that have not been listed 
under the Endangered Species Act (ESA) have not been evaluated.  However, the 
Salmonid Stock Inventory (SaSI) (WDFW 2003) identifies four current stocks of coho in 
the Cowlitz River watershed and two stocks of coastal cutthroat.  The historical or current 
population structure of other species has not been evaluated in the SaSI process, but 
known information is included here. 

Two steelhead stocks in the Cowlitz River watershed are not native. The summer run 
stock being used at the Cowlitz Trout Hatchery to support sport angling was originally 
from the Skamania Hatchery.  The early winter steelhead population, also non-native, 
was imported from Chambers Creek, also to support sport angling. 

Reviews of Cowlitz River salmonid stocks have not recognized pink salmon as a regular 
component of the ecosystem.  Long-term observations suggest that a small self-sustaining 
population does exist, spawning in odd-numbered years.  The status of pinks in the 
Cowlitz River will be evaluated under this FHMP.  If a self-sustaining populations exists, 
it will be documented and actions taken to ensure its long-term survival. 

Reviews of Cowlitz River salmonid stocks have not recognized sockeye salmon as a 
regular component of the ecosystem.  Long-term observations suggest that a small self-
sustaining population does exist.  Analysis of scales from fish collected at the Cowlitz 
Salmon Hatchery suggest that sockeye in the system are part of the coastwide riverine 
rearing metapopulation.  The status of sockeye in the Cowlitz River will be evaluated 
under this FHMP.  If a self-sustaining population exists, it will be documented and 
actions taken to ensure its long-term survival. 

4.2 Cowlitz Salmon and Steelhead Populations and ESA Recovery 

Cowlitz Chinook, steelhead and chum were listed as threatened under the Endangered 
Species Act (ESA) in 1998-1999 (64 FR 14308, 63 FR 13347, and 64 FR 14508, 
respectively) and Cowlitz coho are a candidate for listing (60 FR 38011). Recovery 
planning has progressed to the point where interim viability criteria for the 
Willamette/Lower Columbia domain have been developed by the WLCTRT (McElhany 
et al. 2003).   
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Table 4-1. Historical populations of anadromous salmonids in the Cowlitz River and potential remaining genetic legacy.   

Historical Population Potential Genetic Legacy 
Upper Cowlitz River Fall Run Chinook 
Lower Cowlitz River Fall Run Chinook 

Cowlitz Salmon Hatchery fall Chinook stock is believed to be a mixture of all 
historical populations of Cowlitz River fall Chinook populations. Between 1953 
and 1993, 92 percent of all fall Chinook released in the Cowlitz River were 
Cowlitz Hatchery stock. 

Upper Cowlitz River Spring Run Chinook 
Cispus River Spring Run Chinook 
Tilton River Spring Run Chinook 

Cowlitz Salmon Hatchery spring Chinook stock is believed to be a mixture of all 
historical populations of Cowlitz River spring Chinook populations.  Between 
1948 and 1993, 96 percent of all spring Chinook released in the Cowlitz River 
were Cowlitz Hatchery stock. 

Toutle River Fall Run Chinook Current population recolonized the watershed after the eruption of Mount St. 
Helens. Between 1953 and 1993, 67 percent of all fall Chinook released in the 
Toutle River were Toutle (Green) Hatchery stock.  Since 1980 at least 6.4 million 
non-Toutle Hatchery-origin fall Chinook have been stocked. 

Toutle River Spring Run Chinook Historically, there was a small naturally occurring spawning population.  Through 
1984, 2.7 million non-Toutle Hatchery stock spring Chinook were stocked in the 
Toutle River.  There is no record of a hatchery supported spring Chinook stock in 
the Toutle watershed. 

Cispus River Winter Steelhead 
Tilton River Winter Steelhead 
Upper Cowlitz River Winter Steelhead 
Lower Cowlitz River Winter Steelhead 

Cowlitz Trout Hatchery late winter steelhead stock is assumed a mixture of all 
historical Cowlitz River winter steelhead populations that migrated to the Upper 
Cowlitz River. 

North Fork Toutle River Winter Run 
South Fork Toutle River Winter Run 

Following Mount St. Helens eruption, only small numbers of hatchery origin 
steelhead have been released.   

Cowlitz River Fall Run/Summer Run 
Chum 
Cowlitz River Pink  
Cowlitz River Sockeye 

Wild fish only, no hatchery program. 

Upper Cowlitz River Coho 
Tilton River Coho 
Cispus River Coho 

Cowlitz Salmon Hatchery coho stock is believed to be a mixture of all historical 
populations of Cowlitz River coho populations.    
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Table 4-1 continued. Historical populations of anadromous salmonids in the Cowlitz River and potential remaining genetic legacy.  

Historical Population Potential Genetic Legacy 
Toutle Coho 
Green River (Toutle) Coho 
South Fork Toutle Coho 

SaSI identifies the stock origin of natural production from the Toutle River as 
“Mixed.” 

Cowlitz Coastal Cutthroat Population present.  Cowlitz Trout Hatchery has developed broodstock for an 
anadromous stock from adult returns to the hatchery. 

Toutle Coastal Cutthroat Population present. No hatchery releases documented. 
Sources:  WDFW SaSI (2003), WLCTRT (2003) 
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Individual populations of salmon and steelhead are not listed under the ESA; rather 
genetically distinct groups of salmon and steelhead populations called evolutionarily 
significant units (ESUs) are listed.  For example, the Cowlitz Chinook populations are 
listed because they are part of the Lower Columbia Chinook ESU, and this entire ESU is 
listed.  Delisting will occur by ESU as well. For the Lower Columbia Chinook ESU to be 
delisted, the populations comprising the ESU will have to meet certain viability criteria.  
All this is applicable to any ESU.  The WLCTRT criteria get more specific at this point.  
ESUs are divided into strata, which are groups of populations representing major 
ecoregion life history combinations.  For an ESU to be considered viable, the strata 
comprising it all need to be viable.  For a stratum to be viable, the historical 
demographically independent populations within it must meet certain criteria for 
population health attributes and the healthiest should meet, as much as possible, three 
other criteria as well: genetic legacy, historical core populations, and safety from 
catastrophic loss.   

The attributes for population health, which are based on an earlier viability document 
(McElhany et al. 2000), are productivity and abundance, juvenile outmigrants, spatial 
structure, diversity, and habitat. Scoring is a complex process, but can be summarized 
quite easily. For a stratum to be viable, at least two populations in the stratum must be in 
good shape.  These populations historically should have been large; they still maintain (if 
possible) an appreciable portion of their original genetic diversity and are reasonably safe 
(if possible) from catastrophic loss.  It is important to keep in mind that the criteria are 
based on historical demographically independent populations (DIPs), not present day 
populations.  This means that under the WLCTRT criteria, recovery could well involve 
the restoration of populations where they have been extirpated. 

The WLCTRT has identified 15 historical DIPs, including eight Chinook, six steelhead, 
and one chum in the Cowlitz basin (Table 4-2) (Myers et al. 2002). 

The importance to strata of the Cowlitz populations is shown in Table 4-3. Overall, 43 
percent of the DIPs in the strata containing Cowlitz populations are Cowlitz populations: 
44 percent of the fall Chinook populations, 57 percent of the spring Chinook, 50 percent 
of the steelhead, and 14 percent of the chum.  The importance of chum is probably 
understated; if the summer chum is a distinct run, they would also probably be a new 
stratum. 

The combination of the high proportion of Cowlitz DIPs in the Cascade strata, coupled 
with the fact that the Cowlitz basin historically was an important core for Chinook and 
steelhead in the strata, makes it likely that Cowlitz Chinook and steelhead, at least, will 
figure prominently in recovery scenarios based on the WLCTRT criteria. 
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Table 4-2. Presumed historical demographically independent populations of Chinook, 
steelhead, and chum (Myers et al. 2002), and core/legacy status (McElhany et al. 2003). 

Population  Core 
(C) 

Genetic 
Legacy 
(G) 

Chinook   
     Upper Cowlitz Fall   
     Lower Cowlitz Fall  C  
    Coweeman Fall   G 
    Toutle Fall  C  
    Upper Cowlitz Spring  C G* 
    Cispus Spring  C  
    Tilton Spring    
    Toutle Spring    
Steelhead    
    Cispus Winter C G* 
    Tilton Winter   
    Upper Cowlitz Winter C  
    Lower Cowlitz Winter   
    N.F. Toutle Winter C  
    S.F. Toutle Winter   
Chum   
    Cowlitz Fall/Summer#   
 * current Cowlitz hatchery stock  
 # may be distinct summer and fall runs 
 
Table 4-3. Composition of Strata Containing Historical Cowlitz DIPs (Myers et al. 2002) 

Stratum Cowlitz  Non-Cowlitz 
Chinook   
     Cascade Fall 4 5 
     Cascade Spring  4 3 
Steelhead    
     Cascade Winter 7 7 
Chum   
    Cascade  1 6 
 
 

4.3 Fish Passage at Major Dams 

Upstream and downstream anadromous fish passage facilities were incorporated into 
Mayfield Dam when it was constructed in 1962.  Passage structures included a fish ladder 
and tramway for upstream adult fish passage, and a surface bypass system utilizing 
louver guidance for juvenile salmon and steelhead in the Mayfield Dam forebay.  This 
bypass for downstream migrating fish remains in operation today and serves as the 
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collection/passage structure for fish exiting Mayfield Reservoir.  Fish enumeration and 
marking facilities are included at the bypass, which allow for handling of individual fish. 

Following the filling of Mossyrock Reservoir (Riffe Lake) and the completion of the 
Cowlitz Salmon and Trout hatcheries in 1968, anadromous adult fish collection shifted to 
the separator facility at the Cowlitz Salmon Hatchery.  The Barrier Dam at river mile 
49.5 became the upstream limit of volitional anadromous fish passage on the Cowlitz 
River.  Fish are routed into a ladder and transport channel to a holding pool at the 
separator facility.  All adult salmonids are individually handled and examined for marks 
at the separator.  The adult fish are collected and held for broodstock, recycled 
downstream, or transported directly to areas upstream of Mayfield and/or Mossyrock 
dams. The decision to capture and haul adult fish using the separator facilities at the 
Cowlitz Salmon Hatchery eliminated the need for construction of a fish ladder over 
Mossyrock Dam. 

Fish screens or a collection system for juvenile salmonids were not included at 
Mossyrock Dam because the state and federal fisheries agencies believed that, due to 
results from studies conducted on Mayfield Lake, it was likely that juvenile fish would be 
delayed traveling through the 23.5-mile length of Riffe Lake, thus making fish screens 
ineffective. The agencies concluded that numerous large lake traps would be more 
efficient than screening facilities at the dam. 

Over a five-year period (1968-1973), Tacoma Power trapped downstream migrating 
juvenile salmon and steelhead in Riffe Lake for transfer around Mossyrock Dam. Capture 
success of juvenile fish was poor due to a number of factors.  The stratification of water 
temperatures in the reservoir forced the juveniles into deeper water, placing them out of 
the reach of the traps.  Strong prevailing winds, heavy swells and debris also made lake 
trapping logistically very difficult.  The lake capture program was discontinued in 1974 
after the state fisheries agencies determined the capture numbers were too small to meet 
the mitigation goals. Upstream passage of adult salmon and steelhead was continued as 
much as possible to augment natural production. The plan continued in this manner until 
1981 when the discovery of the infectious hemotopoietic necrosis (IHN) virus at the 
Mossyrock and Cowlitz Trout hatcheries ended the program.  Upper basin releases of 
hatchery and naturally produced adult coho salmon resumed in 1983, steelhead and sea-
run cutthroat trout releases resumed in 1992, spring Chinook releases resumed in 1993 
and fall Chinook releases resumed in 1996.  

The completion of the Cowlitz Falls Hydroelectric Project (FERC No. 2833) in June 
1994 offered a new opportunity to collect juvenile anadromous fish migrating 
downstream from the Upper Cowlitz River Basin.  A surface collector and transportation 
system was incorporated into the operation of Cowlitz Falls Dam. Fish are collected at 
the dam and trucked downstream to stress relief ponds at the Cowlitz Salmon Hatchery 
prior to their volitional release into the Cowlitz River.  During 1996-2003, the efficiency 
of collecting downstream migrating juvenile salmonids has ranged from 41 to 68 percent 
for steelhead, 15 to 45 percent for coho, and 17 to 24 percent for Chinook (Table 4-4).  In 
2000 a substantial change was made in the Cowlitz Falls surface collector, increasing the 
2000-2003 average fish collection efficiency to 60 percent for steelhead and 40 percent 
for coho.  Collector modifications did not change the efficiency of collection for 
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Chinook.  In 2002 a large number of Chinook smolts were captured at the Mayfield trap.  
If these were, as is presumed, spring Chinook, they successfully passed through Cowlitz 
Falls Dam, Riffe Lake, Mossyrock Dam, and Mayfield Lake prior to collection in the 
trap.  All of these collection efficiencies are substantially below the target values in the 
Settlement Agreement. 

Table 4-4.  Annual fish collection efficiencies for steelhead, coho and Chinook at Cowlitz 
Falls Dam.  

Steelhead Coho Chinook  
Year Mean Low High Mean Low High Mean Low High 
1996 50% 37% 74% 15%  5% 25%  -  -  - 
1997 45% 17% 76% 21%  5% 50% 17% 10% 45% 
1998 NA  3% 38% 32% 16% 53% 18% 11% 44% 
1999 41% 20% 63% 17%  6% 42% 24%  7% 46% 
2000 65% 55% 79% 45% 19% 76% 24% 13% 36% 
2001 58% 41% 75% 42% 13% 61% 23% 12% 29% 
2002 56% 45% 65% 33%  5% 62% 22% 14% 30% 
2003 68% 57% 82% 43% 20% 63% 13% 6% 20% 

NA- Not available 

All adults returning to the separator at the Cowlitz Salmon Hatchery are sorted by origin 
(hatchery or naturally produced) and mark group.  Currently, hatchery-origin fish in 
excess of hatchery broodstock needs are either trucked to the Upper Cowlitz River Basin 
or returned to the Cowlitz River below the Barrier Dam.  All naturally produced adult 
salmonids identifiable as to their subbasin of origin are also trucked around the dams and 
released into their respective subbasin.  No adult fish ladders are currently operable on 
the Cowlitz River dams. 

Historical studies conducted at the Mayfield louver system indicate that fish guidance 
efficiency (FGE) for coho, spring Chinook and steelhead are 66.4 percent, 81.4 percent 
and 73.6 percent respectively (Thompson and Paulik 1967). Those fish not guided pass 
through the Project turbines.  Juvenile survival through the turbines was estimated at 85-
95 percent for juvenile steelhead in 2002 (Normandeau Associates and Skalski, 2003). 

4.4 Other Passage Barriers 

The U.S. Forest Service and other agencies are conducting surveys of fish passage at 
culverts and other man-made barriers exclusive of dams in the watersheds upstream of 
Mayfield Dam, primarily as part of the Forest and Fish plan requirements.  Preliminary 
surveys in the Mayfield Reservoir tributaries suggest that as late as 2000, most of the 
culverts were in need of replacement to meet current anadromous fish passage 
requirements. 
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Only one blocking culvert was identified in the Cispus River watershed but a number of 
creeks were identified as being flow-limited due to aggregation of streambed material.  
This situation can be remediated over the long term through restoration of bank stability 
within the affected watersheds. 

A number of barriers to migration were identified on creeks in the Upper Cowlitz 
watershed.  As with the Cispus, there are instances where streambed aggradation has led 
to low or no-flow situations at certain times.  These problems can be corrected through 
restoration of riparian zone function and stability. 

4.5 Aquatic Habitat 

The EDT model was used to estimate quantity and quality of stream habitat for each 
management species within the Cowlitz River Basin. Stream habitat was evaluated 
through a process of rating 46 environmental attributes on a scale from 0 to 4. Whenever 
possible, ratings were based on field data or direct observations of each stream or reach.  
Professional opinion or the results of studies conducted in other areas of this or other 
basins were used to rate the attributes when field data were not available.6  Outputs from 
EDT include estimates of species productivity, diversity, capacity and abundance for both 
adult and juvenile life stages. Additionally, the model ranks stream habitat based on its 
potential for restoration and preservation. Streams ranked highly for restoration potential 
are those where habitat improvement actions have the greatest potential to increase fish 
abundance. Streams identified as having a high preservation value are those currently 
producing a large percentage of fish in the basin. Results of the preservation and 
restoration analyses will be available on the Web at http://www.mobrand.com/edt.   

Results of the EDT production by species analysis are presented below.  Data are 
presented for two conditions: Properly Functioning Conditions (PFC) and Current 
Conditions.  PFC is meant to represent habitat conditions that can, if achieved, support 
healthy populations of anadromous salmonids.  PFC does not represent the pristine 
historical habitat conditions that would have existed in the basin pre-European settlement. 
PFC is considered to be a long-term habitat objective that may be achievable, whereas 
attainment of pristine historical conditions is not. 

4.5.1 Spring Chinook 
EDT estimates of spring Chinook production for the PFC and current condition by 
geographic area are presented in Table 4-5.  

A more complete summary of spring Chinook production by geographic area, including 
juvenile production, can be found in Appendices 1 and 2. 

                                                 
6 Habitat ratings developed based on professional opinion were the product of USFWS, NOAA-Fisheries, 
WDFW, DOE, and other biologists who were members of the Cowlitz Fish Technical Team. 
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Table 4-5. EDT estimates of historic and current spring Chinook adult production by 
subbasin. 

Basin 
PFC 

Productivity¹ 
PFC 

Capacity¹ 
PFC 

Abundance¹  
Lower Cowlitz NU NU NU
Tilton River 7.5 4,906 4,255
Upper Cowlitz River 5.9 10,578 8,782
Cispus River 4.4 2,580 1,995
 

 
Current 

Productivity 
Current 
Capacity 

Current 
Abundance  

Lower Cowlitz NU NU NU
Tilton River 1.8 1,602 720
Upper Cowlitz River 3.3 6,417 4,469
Cispus River 2.3 1,779 1,008
NU- Not utilized 
1Based on PFC with dams in place. 

4.5.2 Fall Chinook 
EDT estimates of fall Chinook production for PFC and current condition by subbasin are 
presented in Table 4-6. 

Table 4-6.  EDT estimates of PFC and Current fall Chinook adult production by subbasin. 

Basin 
PFC 

Productivity¹ 
PFC 

Capacity¹ 
PFC 

Abundance¹  
Lower Cowlitz 10.9 23,544 21,385
Tilton River 4.5 5,197 4,048
Upper Cowlitz River 3.6 9,006 6,511
Cispus River 2.9 3,130 2,053
 

 
Current 

Productivity 
Current 
Capacity 

Current 
Abundance  

Lower Cowlitz 6.0 10,508 8,745
Tilton River 2.0 2,022 1,025
Upper Cowlitz River 2.5 5,142 3,096
Cispus River 1.8 2,144 934
1Based on PFC with dams in place 

A more complete summary of fall Chinook production, including juvenile production can 
be found in Appendices 1 and 2. 

4.5.3 Coho 
EDT estimates of coho production for PFC and Current condition by subbasin are 
presented in Table 4-7. 
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Table 4-7.  EDT estimates of PFC and Current coho adult production by subbasin. 

Basin 
PFC 

Productivity¹ 
PFC 

Capacity¹ 
PFC 

Abundance¹  
Lower Cowlitz 12.2  16,816 15,436
Tilton River 8.7 9,285 8,215
Upper Cowlitz River 7.3 27,417 23,633
Cispus River 7.5 6,174 5,351
 

 
Current 

Productivity 
Current 
Capacity 

Current 
Abundance  

Lower Cowlitz 3.95 5,868 4,383
Tilton River 2.4 2,916 1,687
Upper Cowlitz River 3.0 21,564 14,463
Cispus River 4.0 5,020 3,752
1Based on PFC with dams in place 

A more complete summary of coho production, including estimates of juvenile 
production can be found in Appendices 1 and 2. 

4.5.4 Late Winter Steelhead 
EDT estimates of adult late winter steelhead production for the historic (PFC) and current 
condition are presented in Table 4-8. 

Table 4-8.  EDT estimates of PFC and Current late winter steelhead adult production by 
subbasin.  

Basin 
PFC 

Productivity 
PFC 

Capacity 
PFC 

Abundance¹  
Lower Cowlitz 10.1 1,571 1,417
Tilton River 9.7 1,611 1,445
Upper Cowlitz River 5.5 3,465 2,824
Cispus River 7.1 2,661 2,285
 

 
Current 

Productivity 
Current 
Capacity 

Current 
Abundance  

Lower Cowlitz 2.2 403 223
Tilton River 2.3 393 219
Upper Cowlitz River 3.1 1,432 965
Cispus River 3.7 832 607
1Based on PFC with dams in place 

A more complete summary of late winter steelhead production, including juvenile 
production can be found in Appendices 1 and 2. 
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4.5.5 Chum 
EDT estimates of adult chum production for PFC and current condition by subbasin are 
presented in Table 4-9. 

Table 4-9.  EDT estimates of PFC and Current chum adult production by subbasin. 

  
 Basin 

PFC 
Productivity¹ 

PFC 
Capacity¹ 

PFC 
Abundance¹  

Lower Cowlitz 5.3 49,077 39,852
Tilton River NU NU NU

Upper Cowlitz River NU NU NU
Cispus River NU NU NU
 

 
Current 

Productivity 
Current 
Capacity 

Current 
Abundance  

Lower Cowlitz 1.6 7,038 2,639
Tilton River NU NU NU
Upper Cowlitz River NU NU NU
Cispus River NU NU NU
NU- Not utilized 
1Based on PFC with dams in place, utilizing only habitat downstream of the Barrier Dam. 
 
 
4.5.6 Pink 
Pink salmon are known to be present in the Cowlitz River downstream of the Barrier 
Dam.  There are no EDT estimates of adult pink production.  Studies will be undertaken 
to locate spawning areas, characterize genetic relationships, and quantify available 
habitat.  As with chum, pink salmon assessment, restoration, and management activities 
will take place downstream of the Barrier Dam. 

4.5.7 Sockeye 
Sockeye salmon are present in the Cowlitz River downstream of the Barrier Dam.  
Analysis of scales suggests that they are riverine-rearing fish.  There are no EDT 
estimates of adult sockeye production.  Studies will be undertaken to locate spawning 
areas, characterize genetic relationships, and quantify available habitat.  As with chum 
and pink, sockeye assessment, restoration, and management activities will take place 
downstream of the Barrier Dam. 

4.5.8 Sea-Run Cutthroat Trout 
Sea-run cutthroat trout are found throughout the Cowlitz River Basin. Data collected at 
Cowlitz Falls and Mayfield Dam show that upwards of 2,000 smolts pass these facilities 
each year. Sea-run cutthroat trout are also reared at the Cowlitz Salmon Hatchery 
Complex.  The hatcheries release approximately 140,000 smolts each year to provide 
harvest opportunity in the lower Cowlitz River. 
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4.5.9 Other Species 
Native resident fish species such as rainbow, cutthroat, whitefish, dace and suckers are 
found throughout the Cowlitz River Basin. Sturgeon, lamprey, and eulachon are found in 
stream reaches below Barrier Dam. 

In addition, non-native fish species such as smallmouth bass, largemouth bass, tiger 
muskie, Atlantic salmon, and Arctic char are found in Project reservoirs and the Tilton 
River.  The presence of Atlantic salmon and Arctic char can be attributed to fish farming 
operations in the Tilton River basin. 

Actions designed to improve habitat conditions in the basin will directly benefit native 
species in riverine areas. Currently, no actions are proposed for managing non-native 
species in Project reservoirs.  This may change if fish volitional passage facilities are 
built at Mayfield Dam.  Control or management of fish farming operations in the Tilton 
River is outside the scope of this analysis. 

4.6 Existing Artificial Production Programs 

Hatchery fish production in the Cowlitz River, above the mouth of the Toutle River, 
originates from Tacoma Power’s Cowlitz Salmon and Trout hatcheries.  FERC license 
obligations are the basis for the production of hatchery fish by Tacoma in the Cowlitz 
River basin.  The hatcheries, although owned by Tacoma, currently are operated under 
contract with WDFW.   Tacoma employees maintain the hatcheries and transport all 
anadromous adults and most juvenile fish in the Cowlitz River basin at the times and to 
the locations specified by the WDFW. 

In addition, through 2004, Tacoma funds the production of resident rainbow trout from 
the Mossyrock Trout Hatchery, and other sources, that are released into various locations 
in the upper Cowlitz River basin. 

Tacoma provides funds to WDFW to monitor and evaluate the success of the hatchery 
and natural fish programs in the Cowlitz River basin.  Currently, the WDFW determines 
annual hatchery production levels, release goals, planting locations, policies regarding 
fish disease, harvest and general day-to-day operations.  

In 2003 the Cowlitz Hatchery Complex released more than 11 million fish, including 
1,267,000 spring Chinook, 5.0 million fall Chinook, 3.21 million coho.  The Cowlitz 
Trout Hatchery released 665,000 late winter steelhead, 550,000 non-indigenous summer 
steelhead, 300,000 non-indigenous early winter steelhead and 260,000 sea-run cutthroat 
trout.  These releases included both fry and smolts. 

All Cowlitz River hatchery programs were reviewed as part of the APRE process.  The 
results of this review are found at http://www.mobrand.com/APRE/home.jsp.  The major 
hatchery concerns identified by APRE reviewers, and the approach taken to address each 
in the FHMP, are listed below. 

• Hatchery goals are not always clearly defined and appear to be in conflict for 
some species. The FHMP identifies clear objectives for the expected adult 
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production for each program, percent improvement expected in the 
implementation of innovative rearing facilities, and the number of juveniles 
released, etc. 

• Hatchery fish make up over 30 percent of the natural spawning populations 
for most species, which may result in decreased fitness of wild populations. 
HSRG guidelines for managing the proportion of hatchery fish in the wild, 
and wild fish in the hatchery will be followed to alleviate this concern. 

• The hatchery program needs to utilize more wild fish as hatchery broodstock 
to maintain local adaptation. More wild fish will be incorporated into the 
hatchery population once self-sustaining wild/natural populations are 
established in the basin. 

• The overall hatchery program does not appear to be sized to the carrying 
capacity of the watershed. This objective will be achieved for the upper basin 
as natural production is emphasized in this portion of the watershed.  Until the 
success of the reintroduction program is known, hatchery releases in the lower 
river will be sized primarily to meet harvest needs and to produce adults for 
the adult supplementation program. 

• Hatchery operators need better monitoring of performance indicators such 
recruits-per-spawner, harvest rates, total catch and smolt-to-adult survival 
rates. All of these performance indicators will be monitored. 

4.7 Historical Fishery Exploitation Rates 

A brief overview of historical harvest rates, by location, for Cowlitz River origin fish 
populations is presented below. Data on more recent harvest levels are shown by species 
in section 5. 

4.7.1 Spring Chinook 
Cowlitz River spring Chinook are harvested in a variety of sport and commercial 
fisheries in Southeast Alaska, British Columbia, Oregon and Washington.  Total adult 
equivalent exploitation rates in all fisheries since the 1977 brood have ranged from 11 
(1992 brood) to 75 percent (1985 brood), with an average exploitation rate of 52 percent 
in all years (Table 4-10).  Based on coded wire tag analysis of hatchery origin fish 
(HOR), the majority of the exploitation has historically occurred in ocean fisheries, 
primarily in Washington and off the west coast of Vancouver Island, with an average 
total adult equivalent exploitation rate in all ocean fisheries of 34 percent for the 1977 
through 1996 broods.  Reductions of exploitation rates in these fisheries in recent years, 
particularly in response to the poor survival rates of many stocks in the early 1990s, 
resulted in ocean exploitation rates as low as 11 percent (1992 brood). 

Cowlitz River Project License – SA Article 6 41 Final FHMP 



Cowlitz River Project, FERC No. 2016 

Table 4-10.  Harvest rates for spring Chinook in various fisheries.  

Brood 
Year Ocean

Freshwater 
Net

Freshwater 
Sport Total

1977 40% 2% 28% 70%
1978
1979
1980 47% 1% 24% 71%
1981 38% 4% 22% 64%
1982 42% 2% 15% 60%
1983 42% 2% 16% 60%
1984 55% 3% 17% 74%
1985 49% 5% 20% 75%
1986 47% 2% 20% 69%
1987
1988
1989 42% 2% 19% 64%
1990 23% 1% 21% 44%
1991 13% 2% 12% 27%

4% 23%
34%
41%

199 29% 1 51%

1992 11% 0% 0% 11%
1993 19% 0%
1994 15%
1995 24%

1%
1%

19%
16%

6 3% 9%
 

Local fisheries directed at the harves  Chinook operate in the 
lower bia Riv  in the Co ver downs  of the Barrier Dam.  Sport 
fisher ur in the b  Cowlitz from rch throug  and total 
adult ent exp n rates h ged from 16 to 19 percent for the 1994 
throug  broods

4.7.2 Chinook
Fall C rom the Cowlitz River harvested in  spo commercial 
fisher outheas ka, British mbia, Oregon and Washington.  Total adult 
equivalent exploitation rates in all fis s since the ood have d from 13 
percent (1991 brood) to 78 percent (1977 brood), with an average exploitation rate of 55 
percent in all years (Table 4-11).  Based on coded wire tag analysis of HOR fish, most 
exploitation historically occurred in  fisheries, p ashington and off the 
west coast of Vancouver Island, with an average total adult equivalent exploitation rate in 
all oce eries of rcent for 7 through 19  broods.  R ons of 
exploi rates in isheries in nt years, particularly in response to the poor 
survival rates of many stocks in the early 1990s, resulted in ocean exploitation rates as 
low as 11 percent (1991 brood). 
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Table 4-11. Total adult equivalent mortality exploitation rates for fall Chinook released 
from the Cowlitz Fish Hatchery. 

Brood Year Ocean Freshwater 
Net 

Freshwater 
Sport 

Total 

1977 64% 13% 1% 78% 
1978 62% 8%  70% 
1979 62% 9% 1% 72% 
1980 50% 11% 2% 63% 
1981 42% 12% 2% 58% 
1982 45% 22% 4% 71% 
1983 38% 27% 9% 74% 
1984 41% 21% 9% 71% 
1985 52% 8% 14% 74% 
1986 42% 6% 3% 51% 
1987 37% 9% <0.1% 46% 
1988 47% 4% <0.1% 51% 
1989 64% 1% 4% 69% 
1990 24% 3% 13% 40% 
1991 11% 0.4% 2% 13% 
1992 19% <0.1%  19% 
1993 27% 1% 4% 32% 
1994 46%  5% 51% 
1995 21%  31% 1% 9%
1996  .1% 60% 45% <0 15% 

 

Loc eries d t the h f Cowlitz River fall Ch erate in the lower 
Col River e Cow er downs  the B am.  Sport 
fisheries occur in er Co nd Cowl ng Aug gh October with 
total adult equivalent exploitat  ranging  to 15 percent for the 1994 through 
1996 broods. Hatchery origin fish are not masse d. Fish r fall Chinook are 
not selective for hatchery-produced fish. In addition, overall ha tes in recent years 
has et so a excee cent. 

4.7. ho 
Coho from the C iver a ested in a  of spor mmercial fisheries 
in British Colum gon an hington.  T ult equ
all f s sinc 9.0 (1991 to 97.9 percent 
(19 d), wi erage ation rate  percen ears (Table 4-12).  
Bas oded  analys OR fish, m ploitati rically occurred in 
oce eries, p  in W n and off the west coast of Vancouver Island, with 
an a  total uivale itation rate in all ocean fisheries of 47.8 percent for 

e 1 hrough roods. tions of ex isheries in 
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ed on c wire tag is of H ost ex on histo
an fish rimarily ashingto
verage
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1990s, resulted in ocean exploitation rates as low as 17.5 percent (1991 brood).   
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Table 4-12. Total adult equivalent mortality exploitation rates for coho released from the 
Cowlitz Fish Hatchery. 

Brood Year Ocean Freshwater 
Net 

Freshwater 
Sport 

Total 

1972 73.8% 24.1%  97.9% 
19 0 788 .9% 0.8% 0.2% 80.0% 
1981 33.8% 26.8% 13.7% 74.4% 
1982 45.5% 33.8% 2.3% 81.6% 
1983 38.0% 45.5% 2.0% 85.4% 
1984 46.3% 20.0% 5.6% 80.9% 
1985 39.2% 32.4% 10.4% 82.0% 
1986 54.6% 28.4% 2.6% 85.5% 
1987 66.3% 11.0% 1.4% 78.6% 
1988 42.4% 28.2% 10.0% 80.6% 
1989 40.1% 10.0% 30.3% 80.3% 
1990 64.7% 4.5% 7.1% 76.3% 
1991 17.5% 7.7% 3.8% 29.0% 
1992 64.9% 1.1%  66.0% 
1993 45.2% 7.0% 2.5% 54.6% 
1994 29.0% 2.2% 2.3% 33.6% 
1997 28.6% 35.5% 1.7% 65.9% 
1998 51.4% 10.4% 7.0% 68.8% 

 

Fisheries directed at the harvest of Cowlitz River coho operate in the lower Columbia 
River and in the Cowlitz River downstream of the Barrier Dam.  Sport fisheries occur in 
the lower Columbia and Cowlitz during August-November, with total adult equivalent 
exploitation rates ranging from 1.7 to 7.0 percent for the 1994 through 1998 broods. 

Hatchery origin coho are now mass marked with an adipose fin clip. Ocean and in-river 
sport fisheries are selective for hatchery fish. 

nd 

a 

 February through May. 

Estimates of harvest rates on wild winter steelhead are not possible for many streams, 
including the Cowlitz, because estimates of total escapement and mortality are often not 
available.  One exception is the Kalama River, where an ongoing research program 
provided evidence of the effectiveness of selective fisheries in reducing fishery harvest 

4.7.4 Steelhead 

4.7.4.1.   Late Winter Steelhead 
Statewide rules for steelhead fisheries have been developed to protect wild salmon a
steelhead populations while providing recreational angling opportunities on hatchery 
stocks.  Only fisheries that release wild steelhead are permitted in the Lower Columbi
area, including the Cowlitz River, where all anglers are required to release all non-
adipose clipped steelhead.  Fisheries targeting hatchery winter steelhead in the Lower 
Cowlitz River occur from November through May, and incidental harvest also occurs 
during spring Chinook fisheries from
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rates.  Harvest rates for wild winter and summer steelhead declined from over 50 percent 

ies 
 retain wild 

DFW 

lity in these fisheries is estimated at 
less than 10 percent. 

 

 are permitted in the Lower Columbia area, including the 
Cowlitz River, and all anglers are required to release all non-adipose clipped steelhead.  

 and 

steelhead 

e vested in a variety of sport and commercial fisheries in 

alent 
s have been estimated at 70 percent.  Ocean and freshwater net harvest 

 -directed and insignificant. 

ashington.  
Although cutthroat are commonly caught in marine fisheries in Puget Sound, few are 
harvested from the Pacific Ocean. Therefore, the ocean harvest of Cowlitz River fish 
taken is inconsequential. 

Fisheries directed at the harvest of Cowlitz River sea-run cutthroat operate in the lower 
Columbia River and in the Cowlitz River downstream of the Barrier Dam.  Sport 
fisheries occur in the lower Columbia and Cowlitz year round.  Exploitation rates are not 
known but could be part of the monitoring program developed for this plan.  

All HOR cutthroat are adipose clipped. Only adipose clipped fish can be retained in sport 
fisheries (i.e. all wild fish are required to be released). 

to approximately 6 percent after the imposition of selection regulations. 

The WDFW found that encounter rates of wild winter steelhead in selective fisher
were similar to harvest rates that occurred when anglers were permitted to
steelhead.  Using this analysis, estimates of harvest rates in the Kalama and Toutle rivers 
of approximately 70 percent, and a mortality rate of 6 percent for fish released, W
estimates a 4 percent harvest rate on wild winter steelhead in the Cowlitz River (WDFW 
2001).  Some mortality may occur in lower Columbia River sport fisheries and gillnet 
fisheries directed at spring Chinook.  Handling morta

4.7.4.2.   Early Winter Steelhead 
Statewide rules for steelhead fisheries have been developed to protect wild salmon and
steelhead populations while providing recreational angling opportunities.  Only wild 
steelhead release fisheries

Fisheries targeting hatchery winter steelhead in the Lower Cowlitz River occur from 
November through May with early winter steelhead caught primarily in December
January.  Incidental harvest also occurs during spring Chinook fisheries from February 
through April in the mainstem Columbia River. Harvest rates on early winter 
have been estimated at 70 percent.   

4.7.4.3.   Summer Steelhead 
Summ r steelhead are har
Washington freshwater fisheries.  Steelhead are occasionally harvested in marine 
fisheries but the number of Cowlitz River fish taken is inconsequential. 

Fisheries directed at the harvest of Cowlitz River summer steelhead operate in the lower 
Columbia River and in the Cowlitz River downstream of the Barrier Dam.  Sport 
fisheries occur in the lower Columbia and Cowlitz year round and total adult equiv
exploitation rate
(lower Columbia) is non

4.7.5 Sea-Run Cutthroat Trout 
Sea-run cutthroat are harvested in a variety of freshwater sport fisheries in W

Cowlitz River Project License – SA Article 6 45 Final FHMP 



Cowlitz River Project, FERC No. 2016 

4.7.6 Other Salmonids  
Fishery exploitation rates on chum, sockeye, and pink are unknown but are expected to 

ies and 
 

ploitation rates on non-salmonids are unknown but are expected to be of at 

be low due to the lack of commercial fisheries directed at the harvest of these spec
the non-retention regulations in place for sport fishing.  Exploitation of resident trout are
unknown but are expected to be of at least a moderate level as fisheries are specifically 
designed to target them. Directed fisheries exist on smelt (eulachon) in the Lower 
Cowlitz River. 

4.7.7 Non-salmonids 
Fishery ex
least a moderate level, as fisheries are specifically designed to target them. 
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5.0 Objectives and Strategies  

The development of strategies consistent with the goals laid out in the Settlement 
principles and the FER rticles is a key com f the FHMP.  To develop 
the e S es and license articles were reviewed in the co
of ts des ction  spec tive ed f
FHMP. F nally, drawin e asses d ob strat re 
f uction  man  actions that were ste
possible with the Settlem olic s and es 
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A brief overview of the key objectives and stra
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tegies for all species is discussed below. 

:  The primary objective of the Settlement is ecosy
i the restoratio overy , ind salm
ESA-listed and unlisted stocks, to harvestable levels. This objective will be ach
t  reintroduction ery a ook d ste nto th er 
Cowlitz River and Tilton River basins.  E  fish  facilities will be 
c improved at key lo  basin to inc ease f

stem 
ntegrity and n and rec  of wild igenous onid runs, including 

ieved 
e upphrough the  of hatch dult Chin , coho, an elhead i

ffective
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s rough the Prurvival th oject area. 

Artificial Production:  Hatchery programs for na
pe program

tive fish species will be operated based 
s.  An Integrated program cannot be 

initiated until success of the reintroduction effort is realized.  Non-native fish hatchery 

chery 

 to 

ing conditions will be improved through hatchery modifications that 
increase overall water quality and reduce rearing density to optimize survival.  Hatchery 

environments, and modification of hatchery structures to allow volitional migration will 
le ns to develop the physiological, morphological, and behavioral 

 fitness.  These measures will reduce competition and 

production proposed in the FHMP is designed to meet the adult 
benchmark targets outlined in the Settlement Agreement (Table 5-1).  Hatchery 
operations and basin fisheries will be managed to meet both hatchery broodstock needs, 
and to meet escapement goals for the upper basin. 

on HSRG protocols for Integrated Ty

programs will follow the Segregated Type strategy. Native fish reared at the Cowlitz 
Hatchery Complex will be reared to produce high quality smolts.  A quality hat
smolt is defined as a fish that is similar in health status, physiology, morphology, and 
behavior to a naturally produced smolt originating upstream of Mayfield Dam. Non-
native fish species will be reared to produce a smolt that maximizes adult production
the extent possible. 

Hatchery rear

programming will be based on providing optimum rearing conditions for stocks 
regardless of current or historical rearing and release site. Use of temperature control 
during incubation and early rearing, species and site-specific loading and density 
guidelines, mating protocols that maximize genetic variability, enriched rearing 

enab hatchery populatio
traits important to long-term
predation risks to naturally produced stocks. 

The level of hatchery 
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Table 5-1.  Cowlitz Hatchery Complex artificial production levels for the draft 2004 B
Document and After Rebuild (2008)

rood 
7. 

* Hatchery numbers proposed for 2007 and after are estimates and would be subject to the results of the 
credit mechanism analysis. 

** Current hatchery late winter steelhead size at release. 
Note:  Additional presented in Appendix 5. 

Habitat:  The protection of high quality habitat and the restoration of degraded aqua
and riparian h

tic 
abitat within the Cowlitz River watershed are recognized as key 

components of the overall recovery process.  Part of the Settlement Agreement requires 

ment 
approach and a synopsis of the objectives and proposed strategies for each species for 

 
 rivers. 

the establishment of the Habitat Advisory Group, whose task is to develop a habitat 
restoration and protection plan to be implemented downstream of the Barrier Dam.  
Restoration of degraded habitat upstream of the Barrier Dam will be accomplished 
through regulatory processes in place, including implementation of the Forest and Fish 
Agreements. 

The presentation for each species begins with a brief overview of the manage

two time periods, short term (Phase 1<15 years) and long term (Phase 2 >15 years).  
Additional details on the objectives and strategies are provided in subsequent sections.   

5.1 Spring Chinook 

The long-term (>15 years) goal of the spring Chinook stock management strategy is to 
produce locally adapted native spring Chinook populations in the upper Cowlitz, Cispus
and the Tilton

                                                 
7 A monitoring program and the credit mechanism will be used to adjust production on a yearly basis.  This 
FHMP proposal is primarily to establish the number of fish released annually. 

Species/stock 

CURRENT 
(2004 draft Brood 

Document)  

AFTER 
REBUILD 
(>2008)*  NOTES 

 Number Pounds Number Pounds  

Spring Chinook 1,267,0 Smolts 4, 8, 00 122,414 967,000 141,021 16 fpp 

Fall Chinook 5,000,000 62,500 4,000,000 50,000 Presmolts 
80 fpp 

Coho 3,210,000 213,343 2,310,000 154,000 Smo
15 fpp

lts 
 

Late winter 
steelhead 590,000 80,000 450,000 56,250 Smolts 

8 fpp** 
Early winter 
steelhead 5 fpp 300,000 60,000 200,000 40,000 Smolts 

Summer 
steelhead 550,000 106,666 450,000 90,000 Smolts

5 fpp 
 

Sea-run 
cutthroat trout 160,000 37,500 50,000 6,250 Smolts 

8 fpp 
TOTALS 11,067,000 682,423 7,732,000 571,271  
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In Phase 1 of the FHMP, spring Chinook restoration will be emphasized in stream 
reaches upstream of Cowlitz Falls Dam. Spring Chinook inhabiting both the upper 
Cowlitz and Cispus river systems will be managed as a single stock, referred to as upper
Cowlitz spring Chinook. The single stock management strategy is required due
inability to correctly identify the stream of origin of juveniles or adults arriving at fish 
passage collection facilities in the upper basin. NOAA-Fisheries has also recommended,
due to genetic reasons, that for now the population be managed and monitored as a sing
population (see section 3

 
 to the 
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.5.1). 

ver 
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(R/S) need
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5.1.1 Synopsis of Objectives and Strategies  
A brief n
below. 

The primary Phase 1 objectives for the upper Cowlitz River population will be to reco

 of he productivity assumption criterion, abundance and recruits-per-spawner 
ed to implement adult fish passage, and to provide sport fishing opportunity 
ock recovers. 

ives for the upper Cowlitz River spring Chinook stock will be achieved by 

y p oduction (all species combined), and tightly controlling in-river harvest 
es in the upper Cowlitz River basin until such time as studies to estimate stock
y are completed. 

nook will not be restored to the Tilton River in Phase 1 due to low intrinsic 
y resulting from poor habitat conditions, high out-of-basin harvest rates, and
roblems associated with accurately determining R/S values for multipl
s.  

ry spring Chinook program will be managed in anticipation that an Integra
gy designed to achieve conservation goals over the short term and both 
n and harvest goals over the long term (>15 years) will be the preferred 

k r storation program is successful, thus providing the adults needed to impl
ed Type hatchery program. If not, then in the future managers will have the 
o adapt hatchery practices to best meet management objectives.  

ment goals are met for both the hatchery and upper Cowlitz natural populations
o  spring Chinook above Cowlitz Falls Dam will not be allowed while the 

y test is in progress.  Fishermen will be required to release all unmarked spring 
ught in recreational fisheries. This action is designed to achieve a less than 4 
rt fishing mortality rate on naturally produced spring Chinook.  The actual
ortality rate for sport caught natural spring Chinook will be monitored on a

s. 

 sy opsis of the objectives and the proposed strategies to meet each is presented 

Cowlitz River Project License – SA Article 6 49 Final FHMP 



Cowlitz River Project, FERC No. 2016 

Phase 1 Objectives.  Increase juvenile fish collection efficiency and survival through th
ver hydropower system; conduct productivity experiments in the upper 
ver to determine if effective upstream volitional passage facilities should 
; determine adult migration success through Mayfield Lake; begin 

e 
Cowlitz Ri
Cowlitz Ri be 
constructed
development of a locally adapted broodstock for the upper Cowlitz; meet the recovery 

The str

• Habitat/Fish Passage.

standard for the lower Columbia Chinook ESU; provide fishing opportunities; improve 
hatchery fish quality; and achieve the 106,000 adult benchmark target identified in the 
Settlement Agreement. 

ategies proposed to achieve spring Chinook Phase 1 objectives are as follows: 

  Improve juvenile fish passage/collection facilities at 

ities will be designed and operated to achieve the 75 to 95 
Mayfield Dam, Cowlitz Falls Dam and/or a future location above Mossyrock 
Dam.  The facil
percent survival standard for spring Chinook originating from the upper 
Cowlitz River basin, and the 95 percent survival standard for juveniles passing 
Mayfield Dam. 

• Reintroduction.  Initiate the productivity experiment by releasing a minimum 
of 2,000 natural origin (NOR) and/or hatchery origin spring Chinook into the 

r for a period of at least three years.  The goal is to have a 

 
 stock is sustainable over time. 

upper Cowlitz Rive
minimum escapement of 2,000 spring Chinook adults (ideally all NOR).  Use 
of adults provides the quickest means to initiate the productivity experiment 
and promotes the process of local adaptation for the introduced stock.  The 
target number of spring Chinook for release was selected to promote 
achievement of the linked criteria of abundance and productivity (R/S), which
defines, for fish passage decisions, whether a
All juvenile releases of spring Chinook will be discontinued in the upper 
Cowlitz and Tilton rivers to eliminate confounding of study protocols and 
results. 

• Productivity Enhancement.  Distribute adult salmon carcasses from the 
Cowlitz Salmon Hatchery (if available) to the Tilton and upper Cowlitz rivers 

ty of the as appropriate, which likely will contribute to increased productivi
watershed. 

• Artificial Production Programs.  Release approxim
spring Chinook smolts from the Cow

ately 967,000 juvenile 
litz Hatchery Complex each year to 

oals.  

plex facilities and test rearing techniques to 
produce hatchery juveniles that are similar in physiology, morphology, 

• Fishery Management.

provide the adults needed to meet broodstock, conservation and harvest g
Conduct a size at release study at the hatchery to determine release size 
impacts to survival, run-timing, age structure and native fish populations. 
Update Cowlitz Hatchery Com

behavior, and health status to naturally produced fish. 

  Support the WDFW in the implementation of a fishery 
management regime that protects upper Cowlitz spring Chinook, while at the 
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same time allowing continued sport harvest of hatchery origin adults in the 
lower Cowlitz River. Investigate new sport fishing opportunities for surplus 
hatchery spring Chinook in the river 
Cowlitz Falls Dam, once the p s implemented. 

Phase 2 Objectives.

reach extending from Riffe Lake to 
roductivity experiment study i

  Phas ives nd  of Ph ies, 
an t this time.  If Phase 1 objectives could not be 
ac Phase 2 obje y incl

so  of nat uction in stream reaches above Mayfield 

 Implement a juvenile supplementation program in the Tilton River and upper 

3) Increase hatchery production to the maxim rovided in ettlement 
t ,000 lbs). 

 million reserved for fish passage facility construction to improve 
stream habitat in the basin as outlined in t ment Ag ent. 

5. je
Fisheries goals are classified 
this analysis, conservat e pr erm cal s of the 

 the environment to 
s 

of f

he simple terminology used in Table 5-2 is meant to convey management goals and 
direction over time for Cowlitz River spring Chinook. A quick review of the table data 
indicate h
viability an
should lead

All stra i
conservatio

5.1.2.1.   Stock Reintroduction and Recovery  

ent testing of the productivity of the system.  The 
ting productivity instead of the Tilton population in 

he following reasons:  

e 2 object  would depe  on the results ase 1 strateg
d therefore cannot be described in detail a
hieved, ctives ma ude: 

1) Maintain 
Dam.  This production would not 

me level ural prod
need to be self-sustaining. 

2)
Cowlitz River. 

um p  the S
Agreemen (800

4) Use the $15
he Settle reem

1.2 Goals and Ob ctives 
into three categories: conserva

ion goals ar
bitat goals are expr

tion, harvest and habitat.  For 
s of biologiesented in t

essed as the quality of
ignificance 

stock and its viability. Ha
support anadromous fish production.  Harvest goals are expressed as the level and type

isheries that can be supported from this production. 

T

s t at the goal of fisheries managers is to increase stock biological significance, 
d habitat quality over time. Achieving these conservation and habitat goals 
 to increased harvest, thus meeting harvest goals for the basin.  

teg es proposed in the FHMP were designed to be consistent with the 
n, habitat and harvest goals listed in Table 5-2. 

One of the key objectives of this plan is the reintroduction of spring Chinook in the 
Upper Cowlitz River and the subsequ
Upper Cowlitz was selected for tes
the short term for t

• The Settlement specifically calls for testing the R/S and abundance criteria for 
spring Chinook in the upper Cowlitz. 
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Table 5-2.  Summary of biological significance, habitat quality, fishery exploitation rates, 
and Phase 1 strategy for each population of spring Chinook.   

Spring Chinook Population  
Cowlitz 

Hatchery Tilton River Upper Cowlitz Cispus River 
Biodiversity Significance and Genetic Integrity 
Current Medium Extirpated Extirpated Extirpated 
Short-term Objective Medium Extirpated Medium Medium 
Long-term Objective Medium Medium High Medium 

Habitat Quality 
Current NA  Low Low 

Short-term Objective NA  Medium 
(Adults 4,469) 

Medium 
(Adults 1,008) 

Long-term Objective NA Medium 
(Adults 4,255) 

High 
(Adults 8,782) 

High 
(Adults 1,995) 

Fishing Opportunities 

Current* Medium 
(HR = 48%) None None None 

Short-term Objective Medium 
(HR = 48%) None Low 

(HR = 30%) 
Low 
(HR = 30%) 

Long-term Objective Medium 
(HR = 48%) 

Medium 
(HR = 36%) 

Medium 
(HR = 36%) 

Medium 
(HR = 36%) 

HR= Assumed harvest rates  
* Harvest rates on hatchery origin spring chinook were estimated by the Lower Columbia Recovery 

Board at 53% for the 2001 to 2003 period (NOAA-Fisheries letter dated July 20, 2004) 
Adults= EDT adult abundance estimate for current (short-term) and PFC (long-term) 
 

• The population assessment indicates that a successful result from the test of 
itions 

es 

es data interpretation.  

ing Chinook objective is to meet the recovery standards developed for 

 

oduction and recovery program – fishery 

productivity is unlikely in the Tilton River given the current habitat cond
in this basin and high harvest rates primarily in out-of-basin fisheries. 

• Attempting to monitor productivity of two populations simultaneously creat
fish marking logistical problems that are difficult to overcome, or introduces 
uncertainty into the analysis that complicat

Ultimately, the spr
the lower Columbia Chinook ESU.   

5.1.2.2.   Harvest 
Overall, WDFW general harvest goals are to provide fishing opportunities consistent with 
the mandate of the agency for restoration and recovery of wild indigenous salmonid runs, 
the Pacific Salmon Treaty, the Pacific Fisheries Management Council, US v. Oregon, and
other state, federal, and international legal obligations.  Specific harvest objectives will 
vary depending on the phase of the reintr
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exploitation rates are expected to increase as the status of ural populations of spring 

ook in marine fisheries in Southeast A a and 
ritish cc h e rovi s of the 1999 

almon Trea
llowable ves hat vary wi at u e for fisheri  
outheas aska net, and spo r bia (troll and Queen 
harlotte sport), est Coast Vancouver Is l  sport). ovisions 

n the PST also requ nada and d  r .5 perc and 40 
t respectively tal adult t  r e to th 79-82 

s that affect the prescribed list of stocks.  Although Cowlitz 
iver spring o e not includ n that list, reductions in exploitation rates for the 

tocks rema  to their co- gled st . 

arvest o ring Chinook with an a ose fin omme  fisheries in the mainstem 
olum a cur in February and March.  Current US v. Oregon agreements 
nd ES uireme it this fishery to a maximum of a 0.6 percent harvest rate. 

port f s se r ad ed h  expecte  occur in 
he mains iver C v arch thro  July.  
ssumin 0 p l re n ish, a 6 p nt 

ncounter rate in m d e ter rate in e lower 
owlitz River, the W b o a st rate in these sport 

isheries is 3.6 perc

urrently, th ctive fisheri peratin stream Mayfield Dam t are 
ssumed to result in < 1 percent mo y. Dur testing
riteria, harv  of Cowlitz Falls Dam uld be inated. This f ry may be 
eplaced by the rele f hatchery f into th ach below Cowlitz Falls Dam.  

t shou mphasized that Tacom wer cannot control actual harvest rates and 
olicy in state st acti outline ove w operatively by 
he FTC are vide g nce to W ding the harvest actions 

 FTC e goals of the Sett g  a member of the 
, and a signa ettlem reem  WD l make a 

d faith effort to t the re end

2.3.   Habitat 
 primary habitat goal for the FHMP is to increase juvenile spring Chinook fish 
ival through itz River hydropower complex.  The Settlem ent sets 

venile fish vival rate 7  95 per t for uppe ks, and 
ercent sur  stocks p a d Dam ng-ter  has the 

l of achiev he lower  and u  Cowl  
estimates of spring roduc  condi re in le 5-2 
under the Long-term e.

 nat
Chinook improves (Table 5-3). 

Harvest of Cowlitz River spring Chin
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Table 5-3. Stock harvest profile (Treaty and non-Treaty) for Cispus River and Upper Cowlitz spring Chinook populations 
atural spawning origin). 
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5.1.3 Strategies 
Achieving the multiple conservation, harvest and habitat goals of this plan will requ
the development and implementati

ire 
on of innovative strategies, extensive monitoring, and 

adaptive management.  Key strategies are listed below. 

k 

loitation rates on natural stocks. Hatchery staff will quantify drop 
late a correction factor when estimating 

 This cannot proceed however until a self-

• 

 to levels identified in Table 5-3. 

 
ks will be reduced over time as 

• 
 

• rcasses from the 

5.1.3.1.   C
Downstrea cilities will be improved at both Mayfield Dam and 
at Cowlitz Falls Dam.  The facilities will be designed and operated to achieve the 75 to 
95 percent survival standard for Chinook originating from the upper Cowlitz River basin, 

• Implement improved juvenile collection facilities at both Mayfield Dam and 
Cowlitz Falls Dam to increase natural fish production. 

• Implement an adult supplementation program to reintroduce spring Chinoo
into stream reaches above Cowlitz Falls Dam in the short-term and the Tilton 
River in the long-term.  

• Eliminate all juvenile spring and fall Chinook releases in the two basins. 

• Mass mark all hatchery origin fish to provide fishing opportunities while 
limiting exp
rate of marked fish in order to calcu
natural adult returns to the basin. 

• Begin implementing an integrated artificial production program, based on 
HSRG guidelines, to promote the recovery of spring Chinook in the upper 
Cowlitz River and the Cispus River.
sustaining natural population is established in the upper Cowlitz River basin. 

In the short term, maintain the existing hatchery program to provide fishing 
opportunities in the lower Cowlitz River while limiting impacts on naturally-
produced spring Chinook

• The basin-wide stock management strategy emphasizes the production of 
indigenous fish stocks both in the wild and at the hatchery.  Non-indigenous 
salmonid hatchery stocks will not be allowed above Mayfield Dam, and
hatchery production of these non-native stoc
native stocks recover. 

To reduce interactions between hatchery and ESA-listed Chinook stocks, 
hatchery production for all species combined will not exceed 650,000 pounds
in the remodeled facility. 

To restore and maintain ecosystem integrity, salmon ca
Cowlitz Salmon Hatchery may be placed in the Tilton River and upper 
Cowlitz River basins.  This action should also help increase habitat 
productivity. 

ollection and Passage 
m fish passage collection fa
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and the 95 percent survival standard at Mayfield Dam.  Tacoma Power is currently 
studying the feasibility and expected effectiveness of several options for the upper 
Cowlitz Falls juvenile collector.   

5.1.3.2.   Adult Carcass Distribution 
If WDFW chooses to use surplus hatchery fish to enhance the nutrients above Mayfield 
Dam, and if allowed in the approved Disease Management Plan, a productivity 

istribute carcasses of surplus hatchery fish collected at 
his 

t 
what scale and how, will depend on the disease 

management plan developed for the basin.  The carcass distribution program will be 
implem  to 
use surplus

5.1.3.3
A summary
Upper Cow plementation 

ieve the primary goal of increasing natural 

ely free of any hatchery influences. 

 

d 

• Using adults to seed the watersheds eliminates many of the management 
iated with a juvenile supplementation program.  These 

complexities include determining the correct juvenile release size, release 
s 

experiment will be undertaken to d
the Cowlitz Salmon Hatchery Complex to the Tilton and upper Cowlitz rivers.  T
action is designed to increase system productivity, thereby increasing the chance for the 
successful reintroduction of anadromous fish to key areas in the basin. Whether or no
this action is implemented, at 

ented consistent with the Disease Management Plan and with WDFW approval
 fish.  

.   Stock Reintroduction and Recovery 
 of the strategies considered for the reintroduction of anadromous fish in the 
litz is provided in Appendix 3. Upon review, the adult sup

strategy was deemed the best suited for achieving identified spring Chinook goals.  This 
decision was based on the following rationale: 

• Natural production is defined as adults successfully spawning in the wild.  
Therefore, supplementing hatchery adults rather than juveniles in these 
streams is the quickest way to ach
production in the basin. 

• Outplanting hatchery adults rather than juveniles ensures that the entire life-
cycle of the fish is completed naturally rather than a portion artificially in the 
hatchery environment.  Consequently, resulting juvenile production is 
complet

• Under the adult supplementation strategy, fish managers will be able to 
measure spawning success within a single generation.  In contrast, in a 
juvenile supplementation program, the spawning success of returning adults
will not be known until one generation later and only then if fish managers 
either discontinue stocking hatchery juveniles into the watershed or spen
considerable resources to mark all hatchery releases.   

complexities assoc

timing, number of juveniles to be released and how to distribute the juvenile
throughout the watershed. 
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The number of adults released into the upper basin each year would depend on ru
composition (hatchery versus natural) and the experimental protocols needed to measur
system productivity (see 5.1.3.4 below). Initially, it is anticipated that a minimum of 
2,000 spring Chinook would be released each year.  The number of adults released each 
year would vary depending on the composition of the run, that is the percent of hatchery 
and naturally produced adults returning to the basin and trigger status (see below). 

n 
e 

 

f 5 

abundance level established by NOAA-Fisheries (500 adults) in at least 3 of 5 

t 

upon 

Pre-Trigger 1 or 2

5.1.3.4.   Measuring Productivity 
The Settlement Agreement requires that the upper Cowlitz basin be managed to 
determine if a self-sustaining run of spring Chinook can be produced in this basin.  In the
Settlement Agreement, it is stated that the upper Cowlitz River population would be 
considered self-sustaining if: 

1) the R/S value, measured at the Barrier Dam, was greater than 1.0 in 3 o
consecutive brood years, and for a 5-year rolling average, and 

2) the number of pre-spawners arriving at the Barrier Dam exceeds the adult 

consecutive brood years and for a rolling 5-year average. 

Once these two criteria are met, adult passage may be built at Barrier and Mayfield dams 
to allow anadromous fish access to both the Tilton River and the Mossyrock tailrace if i
has also been shown that adults are able to self-sort in Mayfield Lake. A new trap-and-
haul facility would also be constructed near Mossyrock Dam to collect and transport fish 
bound for the upper Cowlitz River. 

Spring Chinook management in the upper Cowlitz River basin will vary depending 
three triggers.  A brief description of proposed spring Chinook management for the 
period before any of the three triggers is achieved (Pre-trigger 1 or 2) and after specific 
triggers have been observed is presented below. 

 

tion is 
 

lipped 
(marked) fish only during this time period so long as the minimum escapement goal of 

) has been achieved. 

All NOR adult spring Chinook of upper Cowlitz River origin will be transported and 
released into the upper Cowlitz River. No restrictions will be placed on the number of 
surplus hatchery adult spring Chinook that can be released in the basin.  This ac
expected to maximize, to the extent possible, spring Chinook utilization of all available
habitat in the upper Cowlitz River. Harvest will be allowed on adipose fin-c

2,000 fish (hatchery and natural

Trigger 1: FPS ≥ 40 percent 

Once the 40 percent FPS trigger is met for upper Cowlitz River origin spring Chinook 
passing Barrier Dam, hatchery fish stocking in the upper basin will be limited to the 
number needed to maintain a minimum adult population of 2,000 fish.  If NOR fish 
returns are greater than 2,000, no HOR fish will be released into the upper Cowlitz River 
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basin.  All upper Cowlitz River basin NOR fish arriving at Barrier Dam will be 
transported and released into Lake Scanewa.  If the number of NOR adults is less than 
2,000, hatchery fish may be used to make up the difference. Harvest will not be allowed 

basin once this trigger is achieved. This action is designed 
unt of the number of spawners released in the watershed so that 

on spring Chinook in the upper 
to ensure an accurate co
Trigger 2 can be measured with precision. 

Trigger 2: S/S ≥ 30 yearling Smolts or ≥ 70 juveniles (subyearling or yearling) 

Currently spring Chinook juveniles arriving at Cowlitz Falls Dam consist of both 
inook 

ia require 

t 
rtality such as transport and juvenile marking (if 

any). 

 

t will be 
tested by collecting juvenile and adult data at Barrier Dam.  If spring Chinook SARs are 

ed for decision-making regarding fish passage (12-15 

ficient 
ked 

 
e FTC may choose to 

subyearling (dominate type) and yearling migrants. In addition, yearling spring Ch
are also being collected at Mayfield Dam.  The smolts-per-spawner (S/S) criter
that accurate estimates of both types of migrants be calculated each year.  

For each brood year, biologists will calculate the number of smolts produced per 
spawner.  The estimate will be made at the Barrier Dam, as required by the Settlemen
Agreement, to account for handling mo

The S/S criterion for smolts is based on the assumption that in the long term, an SAR of 
~3.3 percent is needed for the population to be self-sustaining. In contrast, the S/S criteria
for all migrants assumes that an SAR of ~1.4 percent achieves the same objective. The 
S/S criteria for both migrant types are calculated by simply dividing 1 by the assumed 
SAR value.  It should be noted that the S/S values are modeled assumptions tha

higher than modeled, the S/S criterion could be reduced, and vice-versa.  However, 
because complete adult returns will not be available until up to four years after the 
juveniles emigrate from the system, the opportunity to adjust the S/S assumption is 
limited given the timeframe need
years).  It is for this reason that the SAR values were set conservatively, i.e. relatively 
high, so that fewer smolts-per-spawner are needed to begin the productivity test. 

When the S/S value(s) is achieved, it is assumed that population productivity is suf
to maintain itself over time.  Once this occurs, hatchery adults will no longer be stoc
into the upper Cowlitz River unless total NOR run-size drops below the NOAA-Fisheries
abundance target criterion of 500 adults.  At that time, th
supplement the population with hatchery adults. Regardless of the decision made, the 
FTC will produce a document describing the rationale behind the decision. 

Trigger 3: Year 7 of the FHMP

If the S/S triggers are not achieved by year 7 of the FHMP, hatchery fish will no longer 
be stocked in the upper Cowlitz and the productivity test continued with NOR fish only.  
This action is needed to ensure that sufficient time is available to measure R/S values, 
one of the fish passage criteria identified in the Settlement Agreement, for at least five 
brood years during the timeframe needed for decision-making regarding fish passage (12-
15 years).  
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If this trigger is achieved, harvest of spring Chinook adults will not be allowed in th
upper Cowlitz River until a decision is made by the FTC to abandon the productivity test.

5.1.3.5.   Artificial Production 

e 
 

Hatchery Management 

The hatchery spring Chinook program will be managed under the assumption that an 
Integrated Type program will best achieve the conservation and harvest goals identified 
for this population over the long term (Phase 2). 

Building an Integrated Type population will require that a locally adapted natural 
spawning stock be developed from the stock currently adapted to the hatchery 
environment. This will be accomplished by re-introducing adult spring Chinook of 

as 

ry. In years 12-15 of the program, the results 
periment will be used to select a preferred management 

 

ve the benchmark.  However, because additional adult 

 

                                                

hatchery origin into the upper Cowlitz River. Initially, it is assumed that up to 2,000 
hatchery adult spring Chinook may be needed for this effort.  The exact number released 
would depend on the number of naturally produced adults returning to the basin, and 
whether the S/S trigger has been met.  

Naturally produced adults will not be incorporated into the hatchery population so long 
the upper basin productivity experiment is being conducted. However, experiments will 
be undertaken to look at differences in survival and life history traits for spring Chinook 
released at 4, 8 and 16 fpp from the hatche
of the upper basin productivity ex
approach (Segregated versus Integrated) for hatchery  production in the basin. 

Over the short term (Phase 1), it is assumed that the number of juveniles required to meet 
the 106,000-adult benchmark will be produced at the Cowlitz Hatchery Complex.  The 
benchmark is not meant to be a mitigation goal, but will act as a performance indicator to
measure hatchery performance. 

Based on the data presented in Cramer (2002), 708,000 hatchery smolts would need to be 
released each year to achie
production will be needed for the upper basin supplementation program, hatchery 
production will be increased to 967,000 hatchery smolts.  The number of juveniles 
released is based on the assumption that hatchery spring Chinook age-2 survival was 15
percent for the benchmark time period (Cramer 2002)8. 

Spring Chinook at the Cowlitz Hatchery Complex will be reared to produce high quality 
smolts.  A quality hatchery smolt is defined as a fish that is similar in health status, 
physiology, morphology, and behavior to a naturally produced smolt originating 
upstream of Mayfield Dam. It is recognized that due to the different rearing conditions 
present in the hatchery versus the wild, to increase adult returns, fish released from the 
hatchery may not mimic wild fish precisely. 

 
8 The 15% survival value is based on the rate observed for the benchmark time period, not the overall 
survival rate observed for hatchery production since inception of the program. 
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Hatchery rearing conditions will be improved through hatchery modifications that 
increase overall water quality and reduce rearing density to optimize survival.  Hatchery 
programming will be based on providing optimum rearing conditions for stocks 

ase site. Use of temperature control 

ral 
ion and 

predation ris
increas v

Innovative

regardless of current or historical rearing and rele
during incubation and early rearing, species and site-specific loading and density 
guidelines, mating protocols that maximize genetic variability, enriched rearing 
environments, and modification of hatchery structures to allow volitional migration will 
enable hatchery populations to develop the physiological, morphological, and behavio
traits important to long-term fitness.  These measures will reduce competit

ks to naturally produced stocks.  It is hypothesized that these actions will 
e a erage smolt-to-adult return rate (SAR) by 25 percent9.   

 Rearing 

The Se m  
rearing pra d to 
incorporate
protective 
The focus 
run-timing
available h sin. 

Adult Esca

ttle ent Agreement calls for hatchery managers to develop and test innovative
ctices.  To meet this requirement, hatchery operations will be implemente
 aspects of semi-natural rearing, including constructing ponds to enhance 

coloration and adding overhead and in-water cover on an experimental basis10. 
of this program will be to produce smolts that are similar in size, coloration, 
 and behavior to natural smolts. Exact criteria for each parameter will not be 
owever until more juveniles are collected from the upper Cowlitz River ba

pement Management 

To properly operate an Integrated Type hatchery program, managers must track adult 
returns from both the natural and hatchery components of the run.  Sufficient numbers of 
natural ovide 
genetic ma
natural, no
natural and d 
the Cowlitz

loss due to sport fisheries from this same point to Barrier Dam (~3.6 percent).  

Hatchery Es
Based on h e 
the 967,000 rk value and 
ensure enough adults return to implement the adult supplementation program in the upper 
Cowlitz i
spring Chin p 
to 2,000 fo

                                                

ly produced fish are needed to both seed available spawning habitat and to pr
terial for the hatchery.  The concept is that local adaptation is driven by the 
t the hatchery component of the run. The adult escapement goals for both the 
 hatchery components are presented below. The adult handling protocols an
 Complex Production Table are provided in the Appendices 4 and 5. 

Natural Escapement Goal   
The escapement goal for upper Cowlitz River basin NOR spring Chinook adults is the 
total number of adults arriving at the mouth of the Columbia River minus the assumed 

capement Goal 
istorical hatchery practices, approximately 712 adults are required to produc
 spring Chinook smolts needed to achieve the adult benchma

 R ver.  The total adult escapement target for the hatchery will be 2,712 adult 
ook.  As noted, 712 adults are required to meet hatchery broodstock, and u

r the adult supplementation program.  It is recognized that 2,000 hatchery 

 
9 Monitoring program could be designed to detect a 25 percent difference in survival between test groups. 
10 The Yakama Nation Cle Elum Hatchery facility would be used as a template for this effort. 
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adults may se NOR 
returns are 

Production Adjustment and Credit Mechanisms

 not be needed in any given year, but they need to be planned for in ca
less than the 2,000 adult target. 

 

The Settlem
production , and b) 
develop cre
proposed to

ded for the 

r of spring Chinook yearling smolts produced naturally in the 
itz river basin will be used to reduce the number of hatchery 

olt 
justment 

will be based on a 5-year rolling average . The assumption that hatchery 
 

 hypothesis is 
correct, hatchery production would be decreased a commensurate amount, 

am. 

is plan are as follows: 

eries 

                                                

ent Agreement requires that the FHMP identify methods to a) adjust hatchery 
 upward or downward to accommodate recovery of indigenous stocks
dit mechanisms for production of high quality natural stocks. The actions 
 meet these requirements for spring Chinook are listed below. 

• Spring Chinook hatchery production will start at 967,000 smolts to ensure 
achievement of the adult benchmark, and to produce the adults nee
upper Cowlitz basin adult supplementation program.  

• The numbe
upper Cowl
smolts released the next brood year on a 2:1 basis. Subyearling migrants 
produced from the basin will be used to reduce hatchery spring Chinook sm
production in the next brood year on a 0.5:1 basis. The production ad

11

origin and naturally produced spring Chinook juveniles produce similar
number of adults will be tested over time.  The results of this analysis would 
provide the data needed to adjust the juvenile credit ratio upward or 
downward. 

• The proposed changes in hatchery rearing practices are hypothesized to 
increase hatchery fish survival by 25 percent.  The difference in adult survival 
between the two test groups will be monitored over time.  If this

unless juvenile fish are needed for a future juvenile supplementation progr

5.1.3.6.   Fishery Harvest 
The primary harvest strategies that are needed to achieve the reintroduction, recovery, 
and harvest objectives of th

• WDFW will work in the Pacific Salmon Treaty, Pacific Fisheries 
Management Council, and US v. Oregon forums to promote selective fish
in appropriate areas to reduce exploitation on depressed naturally produced 
stocks, thereby continuing to provide fishing opportunities.   

• Sport fisheries in the Cowlitz River below the Barrier Dam will be managed 
according to a schedule that links escapement goals and the S/S trigger to 
harvest policy in the Cowlitz River. Harvest in the lower portion of the basin 
(below Barrier Dam) would be reduced if; 1) the 2,000 fish escapement goal 

 
11 The data needed to make the adjustment are currently being collected at Cowlitz Falls Dam and Mayfield 
Dam.  Adjustments will be made in Year 1 of the FHMP. 
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(NOR + HOR) cannot be met for the upper basin, or 2) the results of 
monitoring studies indicate fishing mortality on naturally produced fish
exceeds 3.6 pe

 
rcent.  

S of 40 percent) or Trigger 2 is 
achieved, sport fisheries for spring Chinook in the upper Cowlitz River above 

e river 

ed on the 
owing priorities; 1) hatchery broodstock needs, 2) upper basin 

itz), and Tilton rivers. 

on will be emphasized in the lower 

opulations to levels that ensure their continued existence over time 
and provide sport-fishing opportunity on hatchery fish as the natural component recovers. 

ton 

sting of productivity in the Tilton River would be delayed for 
three years in order to determine the timing, abundance and origin of Chinook juveniles 

The ob t ations 
will be ach
reducing o t of 
hatchery fi e 
Tilton Rive ted. 

The hatchery fall Chinook program will be managed in anticipation that an Integrated 
Type strategy designed to achieve conservation and harvest goals over the long term (>15 
years) will be the preferred approach for the basin.  This assumption is based on the two 
premises: 

• When either spring Chinook Trigger 1 (FP

Cowlitz Falls Dam would be suspended until the productivity test is 
completed. A new fishery for spring Chinook might be established in th
reach below Cowlitz Falls Dam to allow sport harvest of hatchery origin fish. 

• Adult spring Chinook escapement to the basin will be managed bas
foll
reintroduction needs, 3) lower river harvest, and 4) upper river harvest. 

5.2 Fall Chinook 

The long-term (>15 years) goal of the fall Chinook stock management strategy is to 
produce native locally adapted fall Chinook populations in the lower Cowlitz (below 
Mayfield Dam), Upper Cowlitz (Cispus and Upper Cowl

In Phase 1 of the FHMP, fall Chinook restorati
Cowlitz River and Tilton River. The primary Phase 1 objective for both populations will 
be to recover these p

In addition, tests will be conducted on the Tilton population to determine if the 
productivity criteria (R/S and abundance) needed to implement a volitional upstream fish 
passage system can be met.  NOAA-Fisheries has set a 500 adult run size target for Til
River fall Chinook and a 500 target for upper Cowlitz River fall Chinook. 

Fall Chinook would not be restored to the upper Cowlitz in Phase 1 due to logistical 
problems associated with accurately determining R/S values for upper Cowlitz spring 
Chinook.  In addition, te

arriving at Mayfield Dam. 

jec ive for both the Tilton River and lower Cowlitz River fall Chinook popul
ieved by emphasizing natural production, improving hatchery practices, 
verall hatchery production (all species combined), reducing the percen
sh spawning in the wild, and eliminating in-river harvest opportunities in th
r basin until such time as studies to estimate stock productivity are comple
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1) That the proposed fall Chinook restoration program is successful, thus 
providing the adults needed to implement an Integrated Type hatchery 
program, and 

Hatchery fall Chinook are mass marked. 

roduction of fall Chinook will initially be set 4.0 million juveniles.  This level 
t benchmark target of 73,940 adults1

 

2) 

Hatchery p
of production should achieve the adul 2.  This 
decreas n uce 
the number
achieve the
production

Harves f 
escapem n
This plan r
productivit
unmarked f
quantify ho

5.2.1 
A brief syn  
is presente

Phase 1 Ob

e i  hatchery production from the current level of 5.0 million should also red
 of hatchery fish spawning in the river below Barrier Dam and thus help 
 HSRG guideline for percent hatchery fish contributing to natural 

13. 

t o hatchery fish will continue in the lower river on a yearly basis so long as 
e t goals are met for the hatchery, lower Cowlitz and Tilton River populations. 

ecommends that WDFW close Tilton River fall Chinook fisheries once the 
y experiment begins for this stock.  Fishermen will be required to release all 
all Chinook caught in recreational fisheries. Studies will be implemented to 
oking and release mortality on fall Chinook. 

Synopsis of Objectives and Strategies 
opsis of the fall Chinook objectives and the proposed strategies to meet each
d below. 

jectives.  Increase juvenile fish collection efficiency and survival throu
er hydropower system; conduct productivity experiments in the Tilton River 

gh the 
Cowlitz Riv

owlitz populations; meet the recovery 
standard for the lower Columbia Chinook ESU; provide fishing opportunities; improve 
hatcher
Settlement

The str

• Habitat.

to determine if effective volitional passage facilities should be constructed; determine 
adult migration success through Mayfield Lake; begin development of a locally adapted 
broodstock for the Tilton River and lower C

y fish quality; and achieve the 77,735 adult benchmark target identified in the 
 Agreement. 

ategies proposed to achieve fall Chinook Phase 1 objectives are as follows: 

  Improve juvenile fish passage facilities at Mayfield Dam. The 

assing Mayfield Dam. Purchase or obtain 
easements to protect critical juvenile rearing habitat in the Lower Cowlitz 

ttlement Agreement License Article 13). 

facility will be designed and operated to achieve the 95 percent survival 
standard for fall Chinook p

River. Maintain the new flow regime below Mayfield Dam to protect fall 
Chinook production (See Se

                                                 
12 The adult benchmark is not meant to be an absolute number, but rather is used as an indicator of hatchery 
performance. 
13 The HSRG guidelines suggest that hatchery fish contribution (Integrated program) to natural spawning
populations should not exceed the number of natural fish incorporated as hatchery broodstock. Currently, 

 

the percent of the broodstock consisting of natural fish is unknown as hatchery fall Chinook are not 
marked. 
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• Reintroduction.  Initiate the productivity experiment for the Tilton River by 
annually releasing 1,000 adults for a period of up to seven years to measure 
productivity. The use of adults provides the quickest means to initiate the 

e 
ted 

• Productivity Enhancement.

productivity experiment and promotes the process of local adaptation for th
introduced stock.  The target number of fall Chinook for release was selec
to promote achievement of the linked criteria of abundance and productivity 
(R/S), which defines whether a stock is sustainable over time. 

  Distribute adult salmon carcasses from the 
Cowlitz Salmon Hatchery (if available) to the Tilton and upper Cowlitz rivers 

• Artificial Production Programs.

as appropriate, which will likely contribute to increased watershed 
productivity. 

  R lio
Chinook from the Cowlitz Salm ach year to provide

als.  Update Cowlitz 
and test rearing techniques to produce hatchery 

juveniles that ar  in phy gy, morphology, behavior, and health 
 natural ced fis

• Fishery Management.

elease approximately 4 mil n juvenile fall 
 the adults on Hatchery e

d harvest goneeded to meet both conservation an
Hatchery Complex facilities 

e similar siolo
status to ly produ h. 

  Implement a fishery management regime that, protects 
ton River and lower Cowlitz River fall Chinook, while at the same time 

allowing continued sport harvest of hatchery origin adults. Investigate new 
sport fishing opportunities for Chinook in the river reach 

ng from syrock Da litz Falls Dam. 

.

Til

hatchery fall 
extendi Mos m to Cow

Phase 2 Objectives   Phase 2 objectives would depend on the results of Phase 1 strategies, 
in detai If Phase 1 objectives could not be 

jectives may include: 

1) Maintain some ral in str aches abo yfield 
Dam.  This production would not 

2) Implement a juvenile suppleme gram in the Tilton River and upper 
 River. 

ent 

4) Use the $15 million reserved for fish passage facility construction to improve 
stream habitat in the basin. 

vest 
t. Conservation goals are presented in terms of biological significance of the 

stock and its viability. Habitat goals are expressed as the quality of the environment to 

and therefore cannot be described l at this time.  
achieved, Phase 2 ob

level of natu  production eam re ve Ma
need to be self-sustaining. 

ntation pro
Cowlitz

3) Increase hatchery production to the maximum provided in the Settlem
Agreement (800,000 lbs). 

5.2.2 Goals and Objectives 
For this analysis, fisheries goals are classified into three categories: conservation, har
and habita
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support fall Chinook fish production, and harvest goals as the level and types of fisheries 
that can be supported. 

The simple terminology used in Table 5-4 is meant to convey management goals and 
ata 

Table 5-4.  Summary of biological significance, habitat quality, fishery exploitation rates, 

direction over time for Cowlitz River fall Chinook. A quick review of the table d
indicate that the goal of fisheries managers is to maintain stock biological significance, 
and increase both viability and habitat quality over time. Achieving these conservation 
and habitat goals should lead to increased harvest, thus meeting harvest goals for the 
basin.  

and Phase 1 strategy for each population of fall Chinook.   

Fall Chinook Population  
Cowlitz 

Hatchery Lower Cowlitz Tilton 
Upper Cowlitz 
Cispus River 

Biodiversity Significance & Genetic Integrity 

Current Medium Low Extirpated Extirpated 
Short-term Objective Medium Medium Medium Low 
Long-term Objective Medium Medium High Medium 

Habitat Quality 

Current NA Medium 
(adults 8,745) Low Low 

Short-term Objective NA Medium 
(8,745) 

Low 
(adults 1,025) 

Low 
(adults 4,030) 

Long-term Objective NA High 
(adults 21,385) 

High 
(adults 4,048) 

High 
(adults 8,563) 

Fishing Opportunities 

Current High High 
(HR = 43%) (HR = 43%) None None 

Short-term Objective High 
(HR = 49%) 

High 
(HR = 49%) 

High 
(49%) 

High 
(49%) 

Long-term Objective High 
(HR = 65%) 

High 
(HR = 65%) 

High 
(65%) 

High 
(65%) 

HR= Assumed harvest rates  
Adults= EDT adult abundance estimate for cu
* Harvest rates on hatchery origin fall Chi

rrent (short-term) and PFC (long-term) 
nook were estimated by the Lower Columbia Recovery Board 

for the 2001 to 2003 period (NOAA-Fisheries letter dated July 20, 2004). 
 

The long-term objective of achieving a 65 percent harvest rate may be optimistic, but is 
the defined goal of the WDFW. It is anticipated that this level of harvest would not be 
implemented without consulting NOAA-Fisheries and conducting an extinction risk 
analysis. 
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The strategies proposed in the FHMP are designed to be consistent with the conserv
habitat and harvest goals presented in this table. 

ation, 

 would be achieved in two phases. In Phase 1, 
the Tilton River, and actions would be 

uce hatchery impacts on fall Chinook rearing in the lower Cowlitz 
. This 

 of this plan. 

arvest 
t with the 

mandate of WDFW, the
Counci

Specific ha d 
recovery p
natural pop

Marine fisheries in Southeast Alaska, British Columbia, and Washington that harvest 
Cowlitz i  
the 1999 an est 
rates that v ll, 
net, and sp ueen Charlotte sport), and 
West Coast Vancouver Island (troll and outside sport).   

Provisions 
percent and e to 
the 1979-82 base period) in other fisheries that affect a prescribed list of stocks.  
Although Cowlitz River fall Chinook are not included in that list, reductions in 
exploit
Cowlitz an

Current co
in August a st fall Chinook. 

Sport f e he 
future in th rough 
October.  A
percent enc bia, and a 44 percent encounter rate in the 
lower Cowlitz, the WDFW objective for the total freshwater harvest rate in these sport 

sheries would be 5 percent.   

5.2.2.1.   Stock Reintroduction and Recovery  
The overarching fall Chinook conservation goal is the recovery of fall Chinook 
populations in the Cowlitz River. This goal
fall Chinook would be reintroduced into 
implemented to red
River. In Phase 2, fall Chinook would be reintroduced into the upper Cowlitz River
decision would be revisited in the next iteration of the FHMP. 

Ultimately, the objective is to meet the recovery standards developed for the lower 
Columbia Chinook ESU.  Achieving this objective is likely to require habitat, hatchery, 
and harvest actions outside of the scope

5.2.2.2.   Fishery H
General harvest objectives are to provide fishing opportunities consisten

 Pacific Salmon Treaty, the Pacific Fisheries Management 
l, US v. Oregon, and other state, federal, and international legal obligations.   

rvest objectives will vary depending on the phase of the reintroduction an
rogram – fishery exploitation rates are expected to increase as the status of 
ulations of fall Chinook improves (Table 5-5). 

 R ver fall Chinook are expected to operate through 2008 under the provisions of
nexes of the PST.  These provisions include a schedule of allowable harv

ary with aggregate stock abundance for fisheries in Southeast Alaska (tro
ort gear), Northern British Columbia (troll and Q

in the PST also require Canada and the United States to reduce by 36.5 
 40 percent respectively, the total adult equivalent mortality rates (relativ

ation rates of this magnitude remain likely due to the commingled status of 
d other prescribed stocks. 

mmercial non-selective fisheries in the mainstem Columbia River may occur 
nd September to harve

ish ries selective for adipose fin-clipped fall Chinook may be implemented in t
e mainstem Columbia River and the lower Cowlitz River from August th
ssuming a 10 percent mortality rate for the release of unclipped fish, a six 
ounter rate in the mainstem Colum

fi
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Harvest rate tock will be reduced if it ex e 49 percent Rebuilding 
Exploitation Rate (RER) for Chinook (see Table 5-5). 

operating upstream of Mayfield Dam that 
 than  perce a at est will expand to 

nile fall 
rough the C p  to 

ong-term, the 
DFW has the goal of achieving PFC in the low pper Cowlitz 

 production under PFC conditions are included in 

 
fa k goal  llow

In lt entation will b ri ent tool used 
to res ilton Riv r.  This approach 
is assum st effective approach for increasing 
natural production in the upper basin. If entation fails, a juvenile 
suppl
by the  N r

• lt apement to the Tilton River will be limited to the number of adults 
easure the R/S and abunda

ent.  N AA-Fisheries has established a 500 adult 
abundance target for Tilton River fall Chinook. 

To res d m  integrity, sal  car es from the 
Co n ery m  be placed in the Tilton River and upper 
Cowlitz Riv ould also help incre abitat 

• The basin-w anagem
indigenous f
salmo s w ve Mayf , and 
hatchery production of these non-native stocks will be reduced over time as 
native stocks recover. 

• iles in the lower Cowlitz 
tche t trout progr ecreased to 

50 ts and m
production will also be reduced. 

 

s on this s ceeds th

Currently, there are non-selective fisheries 
result in less
near ten percent, stock strength allowing.  

5.2.2.3.  
In the FHMP, habitat goals are two-f
Chinook fish survival th
protect and improve juvenile 
W
rivers. EDT estim
Table 5-4 under Long-term Objective. 

5.2.3
The key strategies proposed to m

 one nt mortality.  

old.  Th
owlitz River hydropower com

rearing h

Eventu

e firs

abitat in th
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e lower Cowlitz River. L

ional harv

 Habitat 
e juve
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e
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y.  Non-indigenous 
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ore natural fall Chinook production in

ed to be the quickest and m
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 Yakama
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Table 5-5. Stock harvest profile (Treaty and non-Treaty) for Tilton River and Upper Cowlitz River fall Chinook populations 
wning origin). 
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• Land purchases or easements will be used to protect and restore critical side-
channel rearing habitat for fall Chinook in the lower Cowlitz River. The new 
flow regime below Mayfield Dam will be implemented to protect fall Chinook 

 the lower Cowlitz River. 

rked 
 

icial production program, based on HSRG 
 of fall Chinook in the Tilton and Lower 

l, this same approach would be used in Phase 2 for 

r to 
e the adults needed to meet the conservation and harvest goals 

, 
 

arked fall Chinook caught 
owlitz River sport fisheries.  This action is designed to protect wild 
xtent possible while at the same time allowing for the harvest of 

ver fall Chinook are uniquely marked, fishermen will be required 

 

basin, and the 95 percent survival standard at Mayfield Dam.  Tacoma Power is currently 

natural production in

• Downstream fish passage/collection facilities will be improved at both 
Mayfield Dam and at Cowlitz Falls Dam.  The facilities will be designed and 
operated to achieve the 75 to 95 percent survival standard for Chinook 
originating from the upper Cowlitz River basin, and the 95 percent survival 
standard at Mayfield Dam. 

• All juvenile fall Chinook captured at Mayfield Dam will be uniquely ma
to identify them upon their return as adults unless hatchery fall Chinook are
mass-marked. 

• Implement an Integrated Type artif
guidelines, to promote the recovery
Cowlitz rivers.  If successfu
the upper Cowlitz River population. This program cannot be fully 
implemented however, until all hatchery fish are mass-marked. 

• Release approximately 4.0 million hatchery juvenile fall Chinook each yea
provid
identified for this stock. 

• To reduce interactions between hatchery and ESA-listed Chinook stocks
hatchery production for all species combined will not exceed 650,000 pounds
in the remodeled facility. 

• Implement mass marking of hatchery fall Chinook beginning with brood year 
2006. After mass marking of hatchery fall Chinook is implemented, sport 
fishers will be required to release unharmed all unm
in Lower C
fish to the e
hatchery fish. 

• If Tilton Ri
to release these marked fish. 

• Sport fisheries for fall Chinook will be closed in the Tilton River during the 
productivity testing period. 

5.2.3.1.   Collection and Passage 
Downstream fish passage/collection facilities will be improved at both Mayfield Dam 
and at Cowlitz Falls Dam.  The facilities will be designed and operated to achieve the 75
to 95 percent survival standard for Chinook originating from the upper Cowlitz River 
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studying the feasibility and expected effectiveness of several options for the Cowlitz Fall
juvenile collector.   

s 

 the chance for the successful 
s in the basin.  Whether or not this action is 

5.2.3.2.   Carcass Distribution 
If the WDFW chooses to use surplus hatchery fish to enhance the nutrients above 
Mayfield Dam and if allowed in the approved Disease Management Plan, a productivity 
experiment will be undertaken to distribute carcasses of surplus hatchery fish collected at 
the Cowlitz Hatchery Complex to the Tilton and upper Cowlitz rivers.  This action is 
designed to increase system productivity, thereby increasing
reintroduction of anadromous fish to key area
implemented, at what scale and how, will depend on the Disease Management Plan 
developed for the basin.  The carcass distribution program will be implemented 
consistent with the approved Disease Management Plan and with WDFW approval to 
utilize the surplus fish. 

5.2.3.3.   Stock Reintroduction and Recovery 
Tilton River and Upper Cowlitz River 

An adult supplementation strategy was selected as the best means for re-establishing fall 
Chinook populations in areas where they have been extirpated. The decision to use the 
adult supplementation strategy was based on the same rationale as was presented for 
spring Chinook.  

In Phase 1, fall Chinook will be reintroduced into the Tilton River, but not in the upper 
Cowlitz River basin unless productivity tests indicate that spring Chinook are self-

 with the productivity 
 

sustaining.  This strategy was needed to reduce interference
experiment being conducted on spring Chinook in this portion of the basin. The number
of adults released into the Tilton River each year will depend on run composition 
(hatchery versus natural) and the experimental protocols needed to measure system 
productivity (see Section 5.2.3.4). Initially, it is anticipated that 1,000 adult fall Chinook 
will be released each year to implement the productivity test. 

Lower Cowlitz River 

This section describes actions designed to assist in the recovery of fall Chinook in the 
lower Cowlitz River. 

Reduction in Hatchery Steelhead, Coho and Sea-run Cutthroat Trout Production  
Studies conducted in both the Lewis River (Hawkins and Tipping 1999) and Cowlitz 

 
y 
e, 

River (Vander Haegen et. al. 1998) show that these species (both juveniles and adults) 
consume large numbers of Chinook fry. Stomach samples collected on the Lewis River 
indicated that each coho, steelhead, and cutthroat trout stomach examined contained an
average of one fry.  Because data were not available on stomach evacuation, hatcher
smolt residency time, number of wild Chinook present, or their vulnerability over tim
the total number of fry consumed by hatchery fish was not estimated.  Given that the 
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current hatchery program releases approximately 5 million coho, steelhead, and sea-run
cutthroat trout smolts each year, impacts to fall Chinook could be severe. 

 

As an outcome of actions to meet the benchmark adult production values in the 
t 

have been reduced from 5 million to 3.52 million (30 percent reduction).  This action—in 
e implementation of a volitional release strategy and the rearing of 

ld 

ieve the adult benchmark 
value of 73,940.  This number has been increased to 4.0 million to provide adults for 

ok production should reduce the number of 

s in 

ation will not be available until all hatchery origin fish 

ance stream habitat in the Cowlitz River Basin.  Because the 
that protect side-channel habitat in the Lower 

in Phase 1.  Fall 
Chinook will not be restored to the upper Cowlitz River basin in Phase 1 due to logistical 

alls juvenile collector indicates that large numbers of 
 

Settlement Agreement. In addition, because monitoring at Mayfield Dam shows that 
some spring Chinook juveniles successfully migrate from Cowlitz Falls to Mayfield 
Dam, the Tilton River fall Chinook productivity test will be delayed for three years based 
on a similar rationale.  During this three year period, biologists will continue to collect 

Settlement Agreement, hatchery releases of coho, steelhead and sea-run cutthroat trou

combination with th
hatchery smolts that better mimic the size, physiology, and behavior of wild fish—shou
reduce predation impacts on fall Chinook fry considerably. 

Reduction in Hatchery Fall Chinook Production 
A total of 3.36 million fall Chinook smolts are required to ach

supplementation. A reduction in fall Chino
hatchery fish spawning with wild/natural fish in the lower Cowlitz River.  

Based on HSRG guidelines for an integrated hatchery program, hatchery origin fish 
should not exceed the percent of naturally produced fish taken for hatchery broodstock. 
Data collected in the Cowlitz River between 1999 and 2001 show that hatchery fish 
(multiple hatcheries) make up between 73 and 93 percent of the fall Chinook spawner
the lower river (Harlan 2000, 2002, and 2003).  Recent unpublished data indicate that 
hatchery fish numbers on the Cowlitz River spawning grounds have dropped to below 20 
percent.  However, the percentage of natural fall Chinook taken into the Cowlitz Salmon 
Hatchery is unknown.  This inform
are mass marked.  

Protect and Restore Lower Cowlitz River side-channel Habitat 
Although not described in the FHMP, the Settlement establishes a $3.0 million habitat 
fund to protect and enh
Settlement prioritizes habitat actions 
Cowlitz River for funding, benefits should accrue to fall Chinook spawning and rearing 
in these areas.  

5.2.3.4.   Measuring Productivity 
Fall Chinook productivity tests will be conducted in the Tilton River 

problems associated with accurately determining R/S values for upper Cowlitz River 
spring Chinook. 

Fish monitoring at the Cowlitz F
spring Chinook juveniles migrate past this project as subyearlings.  Since it is impossible
to distinguish a fall from spring Chinook subyearling, a decision was made to release 
only spring Chinook in the upper basin, as it is the priority species identified in the 
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data on the run timing and number of upper basin spring Chinook arriving at Mayfield 
Dam. Testing of fall Chinook productivity would only be conducted if it can be shown 
that it would not compromise the results of upper basin productivity tests.14

The triggers to be used for managing Tilton River fall Chinook are described below. 

Pre-Trigger 1 or 2 
Beginning in Year 3, a minimum of 1,000 hatchery adult fall Chinook will be released 
yearly into the Tilton River.  Risks to Tilton River fall Chinook recovery are assumed to 

 be low due to the low productivity of the habitat, coupled with the high harvest rates in
ocean and freshwater fisheries (49 percent), which result in a situation where it is 
unlikely that fall Chinook can achieve self-sustaining levels.  

Trigger 1: Subyearling per Spawner  ≥ 70 
Because data collected at Mayfield Dam on turbine survival and louver guidance 
efficiency indicate that FPS is likely greater than 90 percent for this species, only the 
Subyearling/Spawner trigger will be used to determine when hatchery fish would not b
stocked in this b

e 
asin.  Once the trigger is achieved, hatchery fish would only be stocked 

rrier Dam, as required by the Settlement 

in the Tilton River if Tilton River-origin NORs fall below the NOAA-Fisheries 
abundance target of 500 adults.  All fall Chinook juveniles arriving at Mayfield Dam 
would be marked so that they could be distinguished upon their return as adults to the 
Barrier Dam.  This action would not be needed when fall Chinook hatchery juveniles are 
mass marked. 

For each brood year, biologists will calculate the number of smolts produced per 
spawner.  The estimate will be made at the Ba
Agreement, to account for handling mortality such as transport and juvenile marking (if 
any). 

Trigger 2: Year Seven of the FHMP 
If the Subyearling/Spawner trigger is not achieved by year seven of the FHMP, hatchery 
fish will no longer be stocked in the Tilton River, and the productivity test will be 
implemented with NORs only, if available. This action is needed to ensure that sufficient 
time is available to measure R/S values, which is one of the fish passage criteria 
identified in the Settlement Agreement, for at least five brood years. 

If this trigger is achieved, harvest of fall Chinook adults will not be allowed in the Tilto
River until a decision is made by the FTC to abandon the productivity test. 

5.2.3.5.   Artificial Production 

n 

Based on available data and management objectives, it is assumed that in the long term, 
t goals an Integrated Type hatchery program will best achieve the conservation and harves

                                                 
14 The decision to emphasize spring Chinook testing over fall Chinook in the Tilton is consistent with the 
guidelines in the Settlement Agreement, which require Tacoma to conduct spring Chinook productivity 
tests above Cowlitz Falls Dam. 
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identified for fall Chinook.  This type of program will be implemented once all h
origin fall Chinook are mass-marked. 

It is assumed that the number of juveniles required to meet the 73,940-adult benchmark
will be produced at the Cowlitz Hatchery Complex.  Based o

atchery 

 
n the data presented in 

Cramer (2002), 3.36 million hatchery smolts would need to be released each year to 
ber of juveniles released is based on the assumption 

 

n as broodstock.  The hatchery program will be operated 
 

 

d cycles)15. To 
rigin fish upon their return as adults, all fall Chinook juveniles 

n 
 

.  This stock will be differentially marked from the hatchery origin broodstock to 
placement of the current hatchery stock.  In addition, 10 to 20 percent 

 

is defined as a fish that is similar 
havior to a naturally produced smolt 

ry 

achieve the benchmark.  The num
that fall Chinook age-2 survival for the benchmark time period was 2.2 percent.  

Building an integrated population will require that a locally adapted natural spawning 
stock be developed from the stock currently adapted to the hatchery environment. Since 
there is no short-term plan to attempt to re-introduce fall Chinook into the upper 
watershed, this will require that the hatchery be operated to allow this adaptation to take
place in the lower river. Based on HSRG guidelines, the proportion of hatchery produced 
fish from an Integrated Type program that spawn naturally should not exceed the number 
of naturally produced adults take
to achieve this objective. This action is needed to allow local adaptation to the natural
environment.   

Based on the need to limit the impact that hatchery fish have on the natural populations, 
hatchery production will be limited to approximately 4.0 million subyearlings to achieve
the HSRG stock composition guidelines for hatchery fish on the spawning grounds and 
allow local adaptation to occur for a minimum of fifteen years (three broo
distinguish hatchery o
released from the Cowlitz Hatchery Complex will be marked by the removal of their 
adipose fin beginning with brood year 2006. 

After an initial period of allowing for local adaptation (five brood cycles), natural origi
broodstock will be collected from the lower river population to be a part of the hatchery
releases
allow for gradual re
of the natural origin broodstock used annually at the hatchery will be made up of 
naturally produced fall Chinook adults.  This action is needed to minimize potential for 
genetic divergence between the hatchery and natural stock in the lower watershed and to
reduce domestication risks and genetic changes caused by artificial rearing.  

Since hatchery strays from this program make up a significant portion of the naturally 
spawning population, fall Chinook at the Cowlitz Hatchery Complex will be reared to 
produce high quality smolts.  A quality hatchery smolt 
in health status, physiology, morphology, and be
originating upstream of Mayfield Dam.   

Hatchery rearing conditions will be improved through hatchery modifications that 
increase overall water quality and reduce rearing density to optimize survival.  Hatche
                                                 
15 Once all hatchery fall Chinook are marked, the composition of wild fish returning to the hatchery will be 
quantified.  If it is found that considerable numbers of wild fish are being used for broodstock, the 5 brood 
cycle criteria may be altered to integrate the program at a faster rate. 
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programmi
regardless 
specific loading and density guidelines, mating protocols that maximize genetic 
variability, and modification of hatchery structures to provide for volitional migration 
will red e

Innovative

ng will be based on providing optimum rearing conditions for stocks 
of the current or historical rearing and release site. Use of species and site 

uc  competition risks to naturally produced stocks.   

 Rearing 
ent calls for hatchery managers to develop and test innovative rearing 

For fall Chinook, innovative rearing practices initially will not be incorp
gram as fall Chinook spend the least amount of time in the hatchery 

nt.  Testing of innovative rearing such as the use of enriched environments 
dulation will be used in

The Settlem
practices.  orated 
into the pro
environme and 
growth mo  spring Chinook, coho, and late winter steelhead 
programs.  Based on the results of this testing on other species, selected practices may 

nook program at a later time.  become part of the fall Chi

Adult Escapement Management 
To properly run an integrated hatchery program, hatchery managers must track adult 
returns m numbers of 
naturally p
genetic ma
natural, no  escapement numbers for both 
components of the run are presented below. 

Hatchery Es
Approxima
fall Chinoo
conduct the
Cowlitz Ri
adults. 

Natural Esc
No specific numeric target has been set for naturally produced fall Chinook in the lower 
Cowlitz r
fall Chinook, lower river anglers will be required to release all unmarked fall Chinook 
adults caught. The FHMP assumes that catch-and-release fisheries in the lower Cowlitz 
River w  .  
Fisheries w
scaled back

it Mechanisms

 fro  both the natural and hatchery components of the run.  Sufficient 
roduced fish are needed to both seed available spawning habitat and to provide 
terial for the hatchery.  The concept is that local adaptation is driven by the 
t the hatchery, component of the run. Proposed

capement 
tely 2,245 hatchery origin adults are needed to produce 4.0 million juvenile 
k.  In addition, another 1,000 fall Chinook hatchery adults may be needed to 
 productivity experiment in the Tilton River. Thus, fisheries in the Lower 

ver are recommended to be managed to meet an escapement target of 3,245 

apement 

 o  Tilton rivers. In the future, with the implementation of the mass marking of 

ill result in four percent or less mortality on naturally produced fall Chinook
ould be monitored to verify the mortality assumption.  Fisheries would be 
 if losses exceeded the four percent target. 

Production Adjustment and Cred  
The Settlement Agreement requires that the FHMP identify methods to 1) adjust hatchery 
production upward or downward to accommodate recovery of indigenous stocks, and 2) 
develop credit mechanisms for production of high quality natural stocks. The actions 
proposed for fall Chinook to meet these requirements are listed below. 
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• Fall Chinook hatchery production will be reduced to 4.0 million juvenile
order to reduce genetic inter

s in 
actions with naturally spawning adults in the 

lower Cowlitz River. 

r 

d year.  The 

 and 

on Treaty, Pacific Fisheries 
s 

 

r Dam 

ent 

.  As 
discussed in the section on artificial production, the population is 

not likely to have a positive growth rate until 70 smolts are produced per 
e 

 met. 

e 

• Adult escapement to the basin will be prioritized as follows, 1) hatchery 
 natural production, 3) Tilton River, 4) 

5.3 Late Winter Steelhead 

eelhead 
populations in the Cispus and upper Cowlitz rivers would be managed as a single 
population.  The single stock management strategy is required due to the inability to 

• The number of wild fall Chinook subyearlings produced in the Tilton Rive
Basin will be used to reduce the number of subyearlings released each year 
from the hatchery on a 2:1 basis, beginning in the next broo
adjustment will be made based on a five-year rolling average of juvenile fish 
passing the Barrier Dam. The assumption that hatchery and natural fall 
Chinook produce similar numbers of adult returns would be tested over time.  
The results of this analysis will provide the data needed to adjust the ratio 
upward or downward. 

5.2.3.6.   Fishery Harvest 
The following harvest strategies will be used to achieve the reintroduction, recovery,
harvest objectives of this plan: 

• WDFW will work in the Pacific Salm
Management Council, and US v. Oregon forums to promote selective fisherie
in appropriate areas to reduce exploitation on depressed naturally produced
stocks while providing fishing opportunities. 

• Management of sport fisheries in the Cowlitz River below the Barrie
will be linked to the productivity of the Tilton River population.  This linkage 
recognizes that meeting the conservation and harvest goals of the Settlem
Agreement will not be feasible until substantial improvements in fish passage 
survival and/or aquatic habitat enhance the productivity of the population
previously 

spawner.  Active management measures are recommended to WDFW to b
taken to achieve the guideline when the Trigger 2 S/S criterion has been

• Sport fisheries for fall Chinook will not occur in the Tilton River during th
productivity test period. 

broodstock, 2) lower Cowlitz River
lower Cowlitz River harvest, and 5) Tilton River harvest. 

The long-term (>15 years) conservation goal of the steelhead stock management strategy 
is to produce native, locally adapted late winter steelhead populations in the upper 
Cowlitz (above Cowlitz Falls Dam) and Tilton rivers.  In Phase 1 of the FHMP, st
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correctly identify the stream of origin of juveniles or adults arriving at fish passage 
collection facilities in the upper basin. 

In Phase 1 of the FHMP, late winter steelhead restoration would be emphasized in the 
upper Cowlitz and Tilton rivers. The primary Phase 1 objective for both populations 

nce over 
time and to provide sport fishing opportunities as the stock recovers.  

In addition
criteria nee
upper Cow

The objective for both the Tilton and upper Cowlitz river populations would be achieved 
by emp s
hatchery pr
above May
eliminating
estimate sto

Hatchery p
This level o 00 
adults and  
450,000 sm

In the shor
the continued production of hatchery origin, non-indigenous early winter, summer 
steelhe a le 
impacts e
monitored 

Harvest of hatchery fish will continue in the lower river on a yearly basis as long as 
escapem
populat
recommend
Anglers wi
fisheries. 

5.3.1 Syn
A brief synopsis of the late winter steelhead
meet ea  

Phase 1 Ob

would be to recover these populations to levels that ensure their continued existe

, tests will be conducted on both populations to determine if the productivity 
ded to implement a volitional upstream fish passage system can be met for the 
litz River population and the abundance only criterion in the Tilton River. 

ha izing natural production, improving hatchery practices, reducing overall 
oduction (all species combined), not releasing  non-indigenous steelhead 
field Dam, eliminating resident trout releases in anadromous waters, and 
 harvest opportunities in the upper Cowlitz until such time as studies to 
ck productivity are completed.  

roduction of all steelhead combined will be limited to 1.1 million juveniles.  
f production is designed to achieve the adult benchmark target of 20,0

reduce impacts on native steelhead.16  Late winter steelhead production will be
olts.  This level of production is expected to produce 8,550 adults. 

t term (<15 years), harvest goals for the basin would be met primarily through 

ad nd indigenous late winter steelhead in the lower Cowlitz River.  The possib
th se non-indigenous fish may have on native late winter steelhead will be 

over time. 

ent goals are met for the hatchery, upper Cowlitz River, and Tilton River 
ions.  Late winter steelhead fisheries will be allowed in the Tilton River but are 

ed to be closed in the upper Cowlitz River once productivity tests begin.  
ll be required to release all unmarked steelhead caught in recreational 

opsis of Objectives and Strategies 
 objectives and the proposed strategies to 

ch is presented below. 

jectives.  Increase juvenile fish collection efficiency and survival through t
ver hydropower system; conduct productivity experiments in the Tilton Ri

ine if effective upstream fish passage f

he 
Cowlitz Ri ver 
and upper Cowlitz River to determ acilities should 
be constructed; determine adult migration success through Mayfield Lake; begin 
                                                 
16 The 20,000 adult benchmark includes fish caught i
The value is not a mitigation goal but is instead used

n all fisheries, natural as well as hatchery spawners. 
 as a performance indicator. 

Cowlitz River Project License – SA Article 6 76 Final FHMP 



Cowlitz River Project, FERC No. 2016 

develop
River popu iver Steelhead 
ESU; provide sport fishing opportunities for early winter, summer and late winter 
steelhe

The strategies proposed to achieve steelhead Phase 1 objectives are as follows: 

• 

ment of a locally adapted broodstock for the Tilton River and upper Cowlitz 
lations; meet the recovery standard for the lower Columbia R

ad; improve hatchery fish quality; and achieve the 20,000 adult benchmark target. 

Habitat.  Improve juvenile fish passage facilities at Mayfield Dam, Cowlitz 
Falls Dam and/or a future location above Mossyrock Dam.  The facilities will 

from the upper Cowlitz River basin, and the 95 
uveniles passing Mayfield Dam.  

be designed and operated to achieve the 75 to 95 percent survival standard for 
steelhead smolts originating 
percent survival standard for j

• Reintroduction.  Initiate the productivity experiment by releasing,  a minimum 
of 500 hatchery adult winter steelhead (Cowlitz Hatchery late winter stock) 
above Lake Scanewa, and 500 into the Tilton River. Continue to place all 
NOR fish, and the minimum number of hatchery fish until escapement goals 
are reached into the Tilton and upper Cowlitz rivers until either Trigger 1 or 2 
described below is achieved. Using adults provides the quickest means to 

k is 
e over time. 

initiate the productivity experiment and promotes the process of local 
adaptation for the introduced stock.  The target number of late winter 
steelhead released was selected to promote achievement of the linked criteria 
of abundance (NOAA-Fisheries target of 500 adults each in the Tilton and 
upper Cowlitz rivers) and productivity (R/S), which defines whether a stoc
sustainabl

• Productivity Enhancement.  Distribute adult steelhead carcasses from the 
Cowlitz Salmon Hatchery (if available) to the Tilton and upper Cowlitz rivers 
as appropriate, which likely will contribute to increased watershed 
productivity. 

• Artificial Production Programs.  Release approximately 1.1 million j
early winter, summer, and late winter steelhead from the Cowlitz Hatchery 
Complex each year to provide the adults needed to meet identified 
conservation and harvest goals.  Upgrade Cowlitz Hatchery Complex facilities 

uvenile 

to improve rearing conditions and test rearing techniques to produce hatchery 
juveniles that are similar in physiology, morphology, behavior, survival and 

aturally produced fish. health status to n

• Fishery Management.  Implement a fishery management regime that protects 
wild late winter steelhead, while at the same time allows continued sport 
harvest of hatchery origin steelhead in the lower Cowlitz River and upper 
Cowlitz River until the start of the productivity experiment.  

Phase 2 Objectives. Phase 2 objectives would depend on the results of Phase 1 strategies,
and therefore cannot be described in detail a

 
t this time.  If Phase 1 objectives could not be 

achieved, Phase 2 objectives may include: 
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1) Maintain some level of natural production in stream reaches above Mayfield
Dam.  This production would not need to be self-sustaining. 

 

2) Implement a juvenile suppl er and upper 
Cowlitz River. 

to maximum provided in Settlement Agreement 
(800,000 lbs)

15 m served assage facility construction to improve 
abita asin.  

5.3.2
For this analysis, fisheries goals are classifi s: conservation, harvest 
and habitat. Conservation goals are presented in terms of the biological s f 
the stock and its viability. Habitat goals a d wit  the  
environm harvest goa h respect to the level and 
types of fisheries that can be supported. 

T y used in Table 5-6 is meant to convey management goals and 
direction over time for Cowlitz River late ter steelhead uick revie ble 
d cates that the go es m to maintain the biological significance 
of the stock and increase iability a bitat quality  time. Achieving these 
c bitat d lea sed ha  meeting harvest 
goals for the basin.  

osed i  are o be co th th ion, 
s presented in Table 5-6. 

he lf-
ing runs of late winter steelhead in the Upper Cowlitz and Tilton rivers. 

e of 

5.3.2.2.   Fishery Harvest 

ific 
ry 

 
 

ementation program in the Tilton Riv

3) Increase hatchery production 
. 

4) Use the $ illion re for fish p
stream h t in the b

 Goals and Objectives  
ed into three categorie

ignificance o
 quality of there expresse h respect to

ent to produce late winter steelhead; ls wit

he simple terminolog
 win
anagers is 

. A q w of the ta
ata indi al of fisheri

 both v
 goals shoul

nd ha
d to increa

 over
rvest, thusonservation and ha

All strategies prop n the FHMP  designed t nsistent wi e conservat
habitat, and harvest goal

5.3.2.1.   Stock Reintroduction and Recovery (Conservation) 
 primary steelhead conservation goal of the FHMP is the establishment of seT

sustain
Ultimately, the objective of the FHMP is to meet the recovery standards developed for 
the Lower Columbia Steelhead ESU, which are yet to be finalized.  Achieving the latter 
objective is likely to require habitat, hatchery, and harvest actions outside of the scop
this plan. 

General harvest objectives are to provide fishing opportunities consistent with the 
mandate of WDFW, US v. Oregon, and other state and federal legal obligations.  Spec
harvest objectives will vary depending on the phase of the reintroduction and recove
program.  The management strategy is to maximize harvest opportunity on hatchery 
origin late winter steelhead throughout the Cowlitz River basin while protecting NOR. 
Fishery exploitation rates are expected to increase as the status of natural populations of
late winter steelhead improves (Table 5-7). 
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Tabl ary of biological signifi e, habitat quality, fishery exploitation rates, 
an a  strategy for late winter steelhead.   

Late Winter Steelhead Population 
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Table 5-7. Stock harvest profile for Upper Cowlitz late winter steelhead population (natural spawning origin). 
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Curren ,  
Dam that r
proposed fo his 
area will be  achievement of Trigger 1 
(see below). Eventually, the goal is to expand the harvest to near ten percent in the Upper 
Cowlitz i

5.3.2.3.   H
The main h
through the
juvenil s
and 95 perc
to achieve 
PFC late w
Objectives

5.3.3 
The fol
objectives: 

• the primary management tool used to restore 

f 
e 

tly there are selective fisheries for unmarked adult steelhead upstream of Mayfield
esult in less than one percent mortality.  Because of productivity experiments 
r late winter steelhead above Cowlitz Falls Dam in Phase 1, harvest in t
 eliminated in the Upper Cowlitz River Basin with

 R ver Basin, stock strength allowing. 

abitat 
abitat goal of the FHMP is to increase juvenile late winter steelhead survival 
 Cowlitz River hydropower complex.  The Settlement Agreement sets a 

e fi h passage survival (FPS) of 75 to 95 percent for the upper Cowlitz River stock 
ent for fish stocks passing Mayfield Dam. WDFW’s long term habitat goal is 

PFC in the lower Cowlitz, Tilton and upper Cowlitz rivers.  EDT estimate of 
inter steelhead production is included in Table 5-6 under Long-term 
 for habitat quality. 

Strategies 
lowing strategies will be used to achieve identified late winter steelhead 

Adult supplementation will be 
natural late winter steelhead production in streams above Mayfield Dam.  This 
is assumed to be the quickest and most effective approach for increasing 
natural production in the upper basin. 

• Adult escapement to the upper Cowlitz River will be limited to the number o
adults required to measure the R/S and abundance criteria used as fish passag
triggers in the Settlement Agreement. Minimum adult escapement to the uppe
Cowlitz River basin and Tilton River will be set at 500 adults per basin. 

r 

• 

ver 
cover. 

5 to 95 percent survival standard for late winter steelhead 
n, upper Cowlitz, and Cispus rivers and the 95 percent 
yfield Dam.  

• To restore and maintain ecosystem integrity, carcasses from the Cowlitz 
Salmon Hatchery may be placed in the Tilton River and upper Cowlitz River 
basins.  This action should also help increase habitat productivity. 

The late winter steelhead stock management strategy emphasizes the 
production of indigenous anadromous fish stocks both in the wild and at the 
hatchery.  Non-indigenous salmonid stocks will not be allowed above 
Mayfield Dam, and hatchery production of these stocks will be reduced o
time as native stocks re

• Juvenile fish passage facilities will be improved at both Mayfield Dam and at 
a future location above Mossyrock Dam.  The facilities will be designed to 
achieve the 7
migrating from the Tilto
FPS for fish passing Ma
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• Implement an Integrated Type artificial production program, based on HSRG
guidelines, to promote the recovery of late winter steelhead in the Tilton and 
Upper Cowlitz rivers. This will not occur however until self-sustaining 
populatio

 

ns are established above Mayfield Dam. 

00 juvenile hatchery late winter steelhead will be 
goal 

orts 

ad return benchmark, a total of 1.1 million 

ill be required to release unharmed all unmarked steelhead caught in 
 

• 
hatchery juveniles that are similar in physiology, 

• pper 
lings 

n the next brood year. The 

 
is 

•
sted 

5.3.3.1.   C
Downstream fish passage/collection facilities will be improved at both Mayfield Dam 
and at Cowlitz Falls Dam.  The facilities will be designed and operated to achieve the 75 

• Approximately 450,0
released each year to provide the adults needed to meet the escapement 
for this stock. Late winter steelhead adult hatchery production in excess of 
those needed to meet escapement goals may also provide harvest opportunity. 

• Summer (450,000 smolts) and early winter steelhead (200,000 smolts) will 
continue to be released in the lower Cowlitz River basin over the short term to 
provide harvest opportunity.  This level of production will be maintained, 
unless genetic or harvest conflicts with late winter steelhead recovery eff
identified by NOAA-Fisheries indicate that this program needs to be 
modified.  

• To achieve the 20,000 adult steelhe
late winter, early winter, and summer steelhead hatchery smolts will be 
released each year in the basin.  It is assumed that these releases will produce 
20,000 adults (Cramer 2002). 

• Anglers w
any sport fishery.  This action is designed to protect wild fish to the extent
possible while at the same time allowing the harvest of hatchery fish. 

Cowlitz Hatchery Complex facilities will be updated and rearing techniques 
implemented to produce 
morphology, behavior, survival and health status to naturally produced fish.  

The number of naturally-produced late winter steelhead yearlings in the u
Cowlitz River basin will be used to reduce the number of hatchery year
released each year on a 2:1 basis, beginning i
production adjustment will be based on a five-year rolling average of the 
number of yearlings estimated to have passed the Barrier Dam. The 
assumption that hatchery origin and naturally produced late winter steelhead
produce similar numbers of adults will be tested over time.  The results of th
analysis would provide the data needed to adjust the juvenile credit ratio 
upward or downward. 

 Hatchery production for all species combined will not exceed 650,000 pounds 
after hatchery rebuild to reduce interactions between hatchery and ESA-li
fish stocks. 

ollection and Passage 
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to 95 p e
basin, and tly 
studying th alls 
juvenile co

5.3.3.2.   Carcass Distribution 
us hatchery fish to enhance the nutrients above 

 
at 

 and upper Cowlitz rivers.  This action is 
designed to increase system productivity, thereby increasing the chance for the successful 

romous fish to key areas in the basin.  Whether or not this action is 

 

owlitz and Tilton river basins 

 production is defined as adults spawning successfully in the wild. 

dults rather than juveniles ensures that the entire 

le to 
.  In contrast, in a 

rogram.  These 
complexities include determining the correct juvenile release size, release 

 

erc nt survival standard for steelhead originating from the upper Cowlitz River 
the 95 percent survival standard at Mayfield Dam.  Tacoma Power is curren
e feasibility and expected effectiveness of several options for the Cowlitz F
llector.   

If the WDFW chooses to use surpl
Mayfield Dam and if allowed in the approved Disease Management Plan, a productivity
experiment will be undertaken to distribute carcasses of surplus hatchery fish collected 
the Cowlitz Hatchery Complex to the Tilton

reintroduction of anad
implemented, at what scale and how, will depend on the Disease Management Plan 
developed for the basin.  The carcass distribution program will be implemented 
consistent with the approved Disease Management Plan and with WDFW approval to use
the surplus fish. 

5.3.3.3.   Stock Reintroduction and Recovery  
Late winter steelhead will be reintroduced into the upper C
using an adult supplementation strategy. This was deemed the best strategy for achieving 
the identified conservation goals for this species.  This decision was based on the 
following rationale: 

• Natural
Therefore, supplementing hatchery adults rather than juveniles in these 
streams is the quickest way to achieve the primary goal of increasing natural 
production in the basin. 

• The outplanting of hatchery a
life-cycle of the fish is completed naturally rather than artificially in the 
hatchery environment.  Therefore, the resulting juvenile production is 
completely free of any hatchery influences.  

• Under the adult supplementation strategy, fish managers will be ab
measure spawning success within a single generation
juvenile supplementation program the spawning success of returning adults 
will not be known until one generation later and only then if fish managers 
either discontinue stocking hatchery juveniles into the watershed or spend 
considerable resources to mark all hatchery releases.  

• Using adults to seed the watersheds eliminates many of the management 
complexities associated with a juvenile supplementation p

timing, number of juveniles to be released, and how to distribute the juveniles
throughout the watershed. 
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• The number of adults released into the upper basin each year would depend
run composition (hatchery versus natural) and the experimental protocols
needed to measure system productivity (see Section

 on 
 

 5.3.3.4). Initially, it is 
anticipated that a minimum of 500 late winter steelhead HOR adults would be 

er

released in the upper Cowlitz and Tilton rivers, respectively (i.e. 1,000 fish).   

5.3.3.4.   Measuring Productivity 
Late winter productivity tests will be conducted in the Tilton River and upper Cowlitz 
River in Phase 1 of the FHMP.  Because experimental protocols vary between the two 
basins, each is discussed separately below. 

Upper Cowlitz Riv  

lls 

ear influenced by these plants, the productivity test may begin with the 2005 brood 
year, if fry plants are not made in 2004. 

ay already 
ate 

2000 
through 2003 was 62 percent.   If this is the case, then the productivity experiment can 

1 of the FHMP (assumed 2005), or one year later if unmarked fry plants are 

m this point forward unless

Procedures for testing late winter productivity in the upper Cowlitz River are similar to 
those described for spring Chinook.  The major difference in the testing protocols for the 
two species is that significant numbers of adult late winter steelhead are currently being 
produced from the upper Cowlitz River basin.  Adult production is the result of natural 
spawning and hatchery fry plants in the upper basin.  Thus, instead of starting the 
productivity test with hatchery fish, protocols call for transporting and releasing a 
combination of both natural and hatchery origin adults.   

The triggers that will be used to manage the upper Cowlitz River late winter steelhead 
population are described below. 

Pre-Trigger 1 or 2 
Late winter steelhead fry will no longer be stocked in stream reaches above Cowlitz Fa
Dam.  As fry were planted in 2003, smolts produced from these plantings will emigrate 
from the system in years 2004 through 2006.  Because migration year 2006 will be the 
last y

All upper Cowlitz origin NOR late winter steelhead adults will be transported and 
released into Lake Scanewa. To maximize use of available habitat, no restrictions would 
be placed on the number of hatchery adults released into the upper basin in 2004.  

Trigger 1: FPS ≥ 50 percent and NOR Abundance Greater than 500 
According to data collected at Cowlitz Falls Dam in 2003, this FPS criterion m
have been achieved (Serl and Morrill 2003).  Biologists working at Cowlitz Falls estim
that the average collection efficiency of steelhead smolts at Cowlitz Falls Dam from 

begin in year 
made in 2004.  Note that approximately 523 NOR late winter steelhead adults were 
transported and released into the upper Cowlitz River in 2002-2003. 

Once the 50 percent FPS (Trigger 1) and the adult abundance criteria are achieved, only 
upper Cowlitz origin NOR fish will be stocked in the upper Cowlitz River basin.  HOR 
adult steelhead will not be released into the upper Cowlitz fro  
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NOR fish escapement falls below 500.  At that time, hatchery fish may be released at 
numbers sufficient to increase adult escapement levels to above the 500 target. The 
decision to stock hatchery adults would be made by the FTC. 

Harvest will not be allowed on late winter steelhead to enable accurate estimates of in
spawners. An accurate account is needed to determine when Trigger 2 is met. 

For each brood year, biologists will calculate the number of smolts produced per 
spawner.  The estim

itial 

ate will be made at the Barrier Dam, as required by the Settlement 

o 

The S/S criterion for smolts is based on the assumption that for the long term, an SAR of 

sumed SAR value.  It should be noted that the 
S/S values are modeled assumptions that are based on existing literature that will be 
tested b c

If late wint uced, 
and vice-ve p to 
three years  to adjust the S/S 
assumption is limited given the timeframe needed for decision making regarding fish 
passage 2
i.e., relativ uctivity 
test. 

Trigger 3: Year Seven of the FHMP 
If Trigg  2
stocked in  
(i.e. hatchery adults will no longer be stocked in either basin).  This action is needed to 
ensure that sufficient time is available to measure R/S values, one of the fish passage 
criteria e

If this trigg
Cowlitz Ri

Tilton Rive

Agreement, to account for handling mortality such as transport and juvenile marking (if 
any). 

Trigger 2: S/S ≥ 17 
When the S/S value is achieved, it is assumed that population productivity is sufficient t
maintain itself over time.  The adult productivity experiment would then commence. 

six percent is needed for the population to be self-sustaining. The S/S criterion is 
calculated by simply dividing one by the as

y ollecting juvenile and adult data at Barrier Dam.   

er steelhead SARs are higher than modeled, the S/S criterion could be red
rsa.  However, because complete adult returns will not be available until u

 after the juveniles emigrate from the system, the opportunity

 (1 -15 years).  It is for this reason that the SAR values were set conservatively, 
ely high, so that fewer smolts-per-spawner are needed to begin the prod

er  is not achieved by year seven of the FHMP, hatchery fish will no longer be 
the Upper Cowlitz and the productivity test will continue with NOR fish only

 id ntified in the Settlement Agreement, for at least five brood years. 

er is achieved, harvest of steelhead adults will not be allowed in the upper 
ver until a decision is made by the FTC to abandon the productivity test. 

r 
EDT modeling indicate Results of that late winter steelhead production in the Tilton 

River is likely quite low due to poor habitat conditions in this basin (see Section 4).  EDT 
ad run size to the Tilton River will be approximately 219 estimates that late winter steelhe

adults.  This data is supported by trap counts at Mayfield Dam showing low numbers of 
adult returns measured at the Barrier Dam. 
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Because of the assumed low productivity of the Tilton River system, the protocols for
testing productivity will be different than those proposed for the Upper Cow

 
litz River 

population.  During the first six years of the experiment, restrictions will not be placed on 
 

cal 
 

ry 
inue to be released into this basin.  If EDT significantly underestimates 

smolt production in the Tilton River, the productivity experiment described previously 

y be 

r. 

ng 

ility of anglers to catch a large portion of late winter 
hatchery adults returning to the basin, in most years there is a surplus of 

.  

) 

 
programs 

the number of hatchery late winter steelhead adults that can be released in the Tilton
River basin.  Such an approach will allow researchers to test EDT estimates of smolt 
production from the basin, while at the same time providing harvest opportunity for lo
communities.  All data needed to estimate R/S would still be collected during this interim
period. 

At the end of the six year period, the data collected will be reviewed and a determination 
made as to the likely level of late winter steelhead production from this basin.  If study 
results confirm EDT estimates of smolt production (~4,000 smolts), then surplus hatche
fish may cont

for the Upper Cowlitz River population would be implemented. The decision to proceed 
with the productivity test would be made by the FTC. 

The above approach for measuring Tilton River late winter steelhead production was 
selected based on the following rationale: 

• If EDT estimates of adult production (219 adults) are accurate, this is 
significantly less than the 500 fish abundance target set by NOAA-Fisheries 
for determining population sustainability.  Thus, the abundance criterion 
would not be achieved, negating the need to continue the productivity 
experiment until habitat was improved in the Tilton River.  

• The release of small numbers of adults each year poses a risk that fish ma
unsuccessful in finding mates, resulting in poor spawning success and 
reducing overall survival.  This risk can be reduced significantly by simply 
releasing larger numbers of hatchery adults into the basin each yea

• Because little, if any, natural production of late winter steelhead is occurri
in this basin, the release of large numbers of hatchery fish poses little risk to 
the population. 

• Because of the inab

hatchery late winter steelhead available at the Cowlitz Salmon Hatchery
Transporting and releasing these surplus fish in the Tilton River will provide 
several benefits, including, 1) adults for testing system productivity, 2
increased natural production from the system, 3) harvest opportunity, and 4) 
nutrient enhancement. 

5.3.3.5.   Artificial Production 
The indigenous late winter steelhead program will be managed under the assumption that, 
for the long term, an Integrated Type strategy best achieves the conservation and harvest
goals identified for this species in the basin. The non-indigenous hatchery 
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(early winter and summer run) will be managed using a Segregated Type strategy to 

lhead, 200,000 non-indigenous early winter 
g 

rage 

awning stock be developed from the stock 
 environment. This will be accomplished through the re-

to the 

elhead reintroduction effort is successful, natural origin broodstock 
ral 

ad adults.  This 
inimize potential for genetic divergence between the hatchery and 

 a naturally produced smolt originating 

lations to develop the physiological, 
morphological, and behavioral traits important to long-term fitness.  These actions should 
reduce hatchery fish competition and predation risks to naturally produced stocks.  It is 
hypothesized that these actions will increase average SAR by 25 percent. 

achieve harvest and help meet conservation goals for the indigenous stock.  

Over the short term, it is assumed that the number of juvenile steelhead of all races 
required to meet the 20,000 adult benchmark will be produced at the Cowlitz Hatchery 
Complex.  Based on the data presented in the Cowlitz Hatchery Program Evaluation 
Report for 2000, 1,100,000 hatchery smolts (early, late, and summer) would need to be 
released each year to achieve the benchmark.  The total steelhead program would be 
comprised of 450,000 indigenous winter stee
steelhead, and 450,000 non-indigenous summer steelhead raised to a release size rangin
from 5 to 8 fish per pound. The number of juveniles released to meet the adult benchmark 
is based on the assumption that the composite hatchery steelhead survival will ave
1.9 percent.  

Building an Integrated Type population for the indigenous late winter steelhead will 
require that a locally adapted natural sp
currently adapted to the hatchery
introduction of adult late winter steelhead from the Cowlitz Hatchery Complex in
upper Cowlitz River and the Tilton River.  

If the late winter ste
will be collected in Phase 2 and used for hatchery broodstock needs.  If sufficient natu
origin fish are available to meet both broodstock requirements and natural escapement 
goals, the conversion could be accomplished in one brood cycle.  If not, offspring of 
natural origin recruits used in the hatchery will be differentially marked from the 
hatchery origin juveniles to allow for gradual replacement of the current hatchery stock 
with subsequent adult returns.  Under this scenario, 10 to 20 percent of the hatchery 
broodstock used annually will be made up of naturally produced steelhe
action is needed to m
natural stocks and to reduce domestication risks caused by artificial rearing. 

Since the goal of this program is to develop an Integrated Type stock over time, late 
winter steelhead at the Cowlitz Hatchery Complex will be reared to produce high quality 
smolts.  A quality hatchery smolt is defined as a fish that is similar in health status, 
physiology, morphology, and behavior to
upstream of Mayfield Dam.   

Hatchery rearing conditions will be improved through hatchery modifications that 
increase overall water quality and reduce rearing density to optimize survival.  Hatchery 
programming will be based on providing optimum rearing conditions for stocks 
regardless of current or historical rearing and release site. Use of species and site specific 
loading and density guidelines, mating protocols that maximize genetic variability, 
enriched rearing environments, and modification of hatchery structures to enable 
volitional migration will allow hatchery popu
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Innovative Rearing 
The Settlement Agreement calls for hatchery managers to develop and test innovative 
rearing practices.  To meet this requirement for indigenous winter steelhead, hatchery 
operations will be implemented to incorporate aspects of semi-natural rearing, includin
constructing ponds to enhance protective coloration and the addition of overhea

g 
d and in-

water cover on an experimental basis.  The number of juveniles reared in this manner will 
be depe e a 
River basin ries staff. 

In addi n
will be eva
population
hatchery b er.  
The object imilar to 
those obse

Adult Esca

nd nt on the experimental protocols developed by researchers in the Yakim
 and by NOAA-Fishe

tio  to using enriched rearing environments, production of two-year-old smolts 
luated as a means to reduce residualism and predation risks on lower river fish 
s.  Finally, approximately ten percent of the late winter adults used for 
roodstock will be live-spawned, reconditioned, and then released to the riv
ive of this program is to develop a repeat spawner life history pattern s
rved in wild populations. 

pement Management 
Adult escapement targets for the natural and hatchery components of the run are 
describ b

Natural Esc
No specific
River or up
unmarked 
Cowlitz Ri rcent or less mortality on naturally produced steelhead.  
Fisheries would be monitored to verify the mortality assumption.  Steelhead fisheries are 
recomm

Hatchery Es
It is estima
steelhead s  additional 1,000 hatchery adults may be needed for the upper 
Cowlitz River and Tilton River productivity tests. Thus, the total hatchery adult 

  The 1,000 adult escapement goal for natural production 

The lower Cowlitz River steelhead fisheries would be managed to achieve this minimum 
escape
Cowlitz Ri  the 
HSRG guideline for Segregated hatchery programs of 10 percent hatchery contribution to 
the nat l be 
placed on t
of this, a h  River 
rather than

ed elow. 

apement 
 numeric target has been set for naturally produced steelhead in the Tilton 
per Cowlitz River Instead, lower river anglers will be required to release all 

steelhead adults. The FHMP assumes that wild fish fisheries in the lower 
ver will result in six pe

ended to be scaled back if losses exceed the six percent target. 

capement 
ted that 387 adults are needed to produce 450,000 juvenile late winter 
molts.  An

escapement target is 1,387.
would be considered a minimum value.  

ment target. Surplus hatchery late winter steelhead may be recycled to the lower 
ver to increase harvest rates so long as spawning impacts do not exceed

ura  spawning population.  For the first six years of the FHMP, no limits would 
he number of HOR late winter steelhead released in the Tilton River. Because 
igher priority would be given to increasing adult releases in the Tilton
 recycling fish to the lower river. 
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Production Adjustment and Credit Mechanisms 
 

 decrease slightly to 

 
 

dult returns will be tested over time.  The results of this analysis will provide 

decision. 

earing practices are hypothesized to 

s 
ensurate 

The primary harvest strategies will be used to achieve the reintroduction, recovery, and 

• Management of sport fisheries in the Cowlitz River below the Barrier Dam 

• 
ishery 

productivity experiment.  Angler will still be required to release all unmarked 

The Settlement Agreement requires that the FHMP identify methods to 1) adjust hatchery
production upward or downward to accommodate recovery of indigenous stocks, and 2) 
develop credit mechanisms for production of high quality natural stocks. The actions 
proposed to meet these requirements for late winter steelhead are listed below. 

• Total hatchery yearling steelhead production will
1,100,000 juveniles. 

• The number of naturally produced late winter steelhead smolts in the upper 
Cowlitz and Tilton river basins will be used to reduce the number of yearlings
released each year from the hatchery on a 2:1 basis for future brood years. The
adjustment will be based on a five-year rolling average of the number of 
naturally produced yearlings passing the Barrier Dam each year. The 
assumption that hatchery and natural steelhead produce similar numbers of 
a
the data needed to adjust the ratio upward or downward. 

• The size and operation of the non-indigenous steelhead program will depend 
on the success of maintaining genetic segregation among the stocks, 
especially in the lower Cowlitz River. Future production of non-indigenous 
steelhead would only be reduced if required by NOAA Fisheries or through 
the recommendation of the FTC.  A study on the genetic make-up of the wild 
steelhead population below Mayfield Dam would be undertaken to help 
inform this 

• The proposed changes in hatchery r
increase hatchery fish survival by 25 percent.  The difference in survival 
between the two test groups would be monitored over time.  If this hypothesi
is correct, hatchery production would be decreased by a comm
amount. 

5.3.3.6.   Fishery Harvest 

harvest objectives of this plan: 

will continue to focus on hatchery origin steelhead selective fisheries. 

No sport fisheries on late winter steelhead will occur in the upper Cowlitz 
River while the productivity experiment is being conducted.  The sport f
in the Tilton River will continue at least for the first six years of the 

steelhead caught in any sport fishery. 
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5.4 Ear

The long-te y 
is to suppo er 
downstream of the Barrier Dam, based on the intensive harvest of marked hatchery-
produc f
reduce a d

In Phase 1
lower Cow  
Dam. The 
manner as 
on native s  winter steelhead 

ribe 

ed 

ontinue in the lower river as long as 1) the exploitation rate 

 Objectives and Strategies 
 

ly Winter Steelhead 

rm (>15 years) goal of the early winter steelhead stock management strateg
rt a consumptive sport fishery in the lower Columbia River and Cowlitz Riv

ed ish.  Further, the goal is to develop rearing, release, and harvest strategies that 
n  ideally eliminate natural spawning by this stock.17

 of the FHMP, early winter steelhead management would be limited to the 
litz River. No early winter steelhead would be released upstream of Mayfield
primary Phase 1 objective is to support a consumptive sport fishery in such a 
to provide an early season intensive fishing opportunity with limited impacts 
teelhead populations.  Studies of naturally reproducing early

will be conducted in the lower Cowlitz River downstream of the Barrier Dam to desc
the population and to determine areas for action to reduce reproductive influence of early 
winter fish. 

Two hundred thousand hatchery produced early winter juvenile steelhead will be releas
as smolts from the Cowlitz hatcheries. Based on a 1.9 percent survival rate, average adult 
early winter steelhead production should be approximately 3,800 adults. 

Harvest of hatchery fish will c
remains high enough to prevent significant spawning by early winter steelhead, and 2) the 
incidental harvest of wild steelhead is less than the six percent overall mortality expected 
from sport fisheries.  Anglers will be required to release all unmarked steelhead caught in 
recreational fisheries. 

5.4.1 Synopsis of
A brief synopsis of the early winter steelhead objectives and the proposed strategies to
meet each is presented below. 

Phase 1 Objectives.  Develop and implement rearing and release strategies that maximize 
return of early winter steelhead to the creel and to the hatchery while minimizing 

chieve Phase 1 

conflicts with naturally produced steelhead.   

Proposed actions for early winter steelhead in the lower Cowlitz River to a
objectives are summarized below. 

• Program Studies. Conduct genetic evaluation of early winter steelhead 
impacts on the native late winter stock. Based on this work, implement 
changes to the program that reduce early winter straying and residualism, 
increase survival, increase harvest, and decrease impacts on late winter 
steelhead caused by the presence of early winter steelhead in the watershed.  

• Artificial Production Programs.  Release approximately 200,000 early winter 
steelhead from the Cowlitz hatcheries each year to provide the adults needed 

                                                 
17 Possible investigation of releasing sterile fish. 
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to meet harvest goals.  Upgrade Cowlitz Hatchery Complex facilities and tes
rearing techniques to produce hatchery juveniles that m

t 
aximize survival to 

creel and escape
salmonids. 

ment while minimizing conflicts with naturally produced 

• Fishery Management.  Imple
maximum harvest opportunities for early 

ment a fishery management regime that provides 
winter steelhead while maintaining 

limited impacts to e late winter ead. Elimin he recyclin
 that retu ly winter stee  arriving at the Cowlitz Hat y 

or to stream hes below B  Dam.  If genetic study resu
indicate no impact

 nativ steelh ate t g 
program rn ear lhead cher
separat  reac arrier lts 

 to late winter steelhead, the recycling program could, at the 
ction of the FTC, be reinitiated in years of low returns. 

.

dire

Phase 2 Objectives    It is anticipated that early w r steelhead will continue to 
in in Phase he total numb ed will be dependent on hatchery 

conclusions regarding impacts to native 
s, and whether or not adult volitional fish passage facilities are 

cted at the Proje  addition, it is expe that as late winter adult stee  
ing expands into  and January, early winter steelhead production would 

5.4.2 Goals and Objectives 
isher  classified in ree categori nservation vest 

cance of 
the stock and its viability. Habitat goals are expressed as the quality of the environment to 

ead, and harvest goals as the level and types of fisheries that 

 

ation, 

arly winter steelhead are an introduced stock and there is no intent to establish naturally 
reproducing populations in the Cowlitz River.  Production of early winter steelhead will 
continue in a manner consistent with the restoration programs for other species.  

inte be 
released in the bas
rearing space availability, NOAA-Fisheries 

 2. T er releas

steelhead population
constru
run-tim

ct. In
 December

cted lhead

be reduced. 

For this analysis, f ies goals are to th es: co , har
and habitat. Conservation goals are presented in terms of the biological signifi

produce early winter steelh
can be supported. 

The simple terminology used in Table 5-8 is meant to convey management goals and 
direction over time for non-indigenous early winter steelhead. A review of the table data 
indicates that the goal of fisheries managers is to maintain the biological significance and
harvest opportunity, while reducing impacts on late winter steelhead.  

All strategies proposed in the FHMP are designed to be consistent with the conserv
habitat and harvest goals for late winter steelhead presented in Table 5-6. 

5.4.2.1.   Stock Reintroduction and Recovery 
E
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Table 5-8.  S ary of biological sig
and P ategy arly w  steelhead (Chambers Creek). 

Early Winter Steelhead Population (Chambers Creek) 

u
hase 1 str

mm nificance, habitat quality, fishery exploitation rates, 
for e inter

 
Cowlitz 

 Lo Cowlitz Tilton 
Upper Cowlitz 
Cispus River Hatchery wer 

Biodiversity Significance & Genetic Integrity 
Cur NA NA rent Low Low 
Short-term O tive NA NA bjec Low Low 

Long-term Objective NA NA Low Low 

Habitat Quality 
Current NA NA NA NA 
Sho NA NA NA NA rt-term Objective 
Lo r jective NA NA NA NA ng-te m Ob

Fishing Opportunities 

Current High
(HR =

 
 90% NA ) NA NA 

Sho  Ob e  
 90 NA rt-term jectiv High

(HR = %) NA NA 

Lo erm O tive 
0

NA ng-t bjec
High 
(HR = 9 %) 

NA NA 

Abbreviations:  NA – not applicab t mortality exploitation rate. 

5.4.2.2.  Fishery Harvest 
Gene bje s are to provide fishing opportunities consistent with the 
mandates of WDFW, US v. Ore
m ement strategy is to maximize harvest opportunity of hatchery origin early winter 
stee owlitz River, while providing protection of natural origin fish.  
Fishery exploitation rate ected to remain rela ly constant over time (Table 5-
9). 

M rves ligible n e ad; no marine management 
objectives are developed other than to con anagement actions to 
reduce or elim

 

le; HR – total adult equivalen

 
 haral rvest o ctive

gon, and other state and federal legal obligations.  This 
anag

lhead in the lower C

arin

s are exp

t neg

tive

e fisheries ha umber
tinue to encourage m
s of st elhe

inate high seas harvest of any steelhead. 
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Table 5-9. Stock harvest profile (Treaty and non-Treaty) for the early winter steelhead population (hatchery origin). 
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Commercial fisheries in the mainstem Columbia River are p
incidentally encountered steelhead.  Expansion of selective 

recluded from retaining 
fisheries designed to protect 

atur roduc  increased level of

ipo
mainstem Columbia River and th

f maximum rem val of hatchery rigin fish. 

5.4.2.3.   Habitat 
In the FHMP, habitat goals for ea

ts ollo releas

5.4.3 Strategies 
The key strategies proposed for e . 

Continue to ark  
while limiting exploita

Segregate the hatchery program
Cowlitz R hile li
acceptable levels. 

eelhead adult stocking in the Tilton River. 

 

n ally p ed salmon should result in an  protection for all 
steelhead.  

Sport fisheries selective for ad se fin-clipped steelhead are expected to occur in the 
e lower Cowlitz River on a year round basis with a goal 

o o  o

rly winter steelhead will be to improve survival of 
migrating smol  f wing e from the hatchery. 

arly winter steelhead are as presented below

• mass m  fish of hatchery origin to provide fishing opportunities
tion rates on natural stocks.  

•  to provide fishing opportunities in the lower 
miting impacts on naturally produced salmonids to iver w

• Eliminate early winter st

• Eliminate the early winter steelhead adult recycling program unless results of
the genetic analysis shows no impact to the native late winter population. 

5.4.3.1.   Stock Reintroduction and Recovery 
No introduction of early winter steelhead is planned because the stock is not native to the 
Cowlitz River. However, because early winter steelhead may prey upon and compete 
with listed steelhead and Chinook populations in the lower Cowlitz River, the WDFW 
completed a benefit-risk assessment procedure (BRAP) analysis to identify the risks t
late winter steelhead from the continuation of the early winter program (Table 5-10).  The 
major risks identified by the WDFW included: 

o 

4) Facility risks 

native 

1) Genetic risks due to interbreeding 

2) Ecological risks from predation and competition 

3) Ecological risks from disease transmission 

To reduce the risks, the early winter steelhead program poses to both Chinook and 
late winter steelhead, the following actions are proposed. 
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Table 5-10. Results of early winter steelhead BRAP analysis. 

   
Comments Risk Risk Rating 

 
1) Genetic 

 
MEDIUM 
TO HIGH 

 
Based on studies of lower Columbia steelhead populations, 
interbreeding between hatchery and native winter steelhead li
occurs at a moderate to high rate. 

kely 

 
2a) Predation 

 
LOW 

 
Hatchery smolts may consume fish up to 42-44% of their leng
During migration of smolts, wild juveniles should general

th.  
ly be too 

large to eat.  Depending on level of residualization of smolts, 
predation risk could be higher as they could consume emerged fry. 

 
2b) Competition 

 
HIGH 

 

f 
 

Juveniles resulting from natural spawning of unharvested adults 
will compete with juvenile native winter steelhead.  Abundance o
adults or juveniles is currently unknown, but has the potential to be
significant relative to winter steelhead abundance. 

 
3) Disease HIGH Standard fish health practices are followed during hatchery winter

steelhead rearing.  However early winter steelhead are highly 
susceptible to the parasite C. shasta.  This results in an increase in
disease load in the basin. 

  
 

 

 
4) Facility 

 
LOW 

 
Structures associated with winter steelhead production were not 
known to impede passage or movements of wild winter steelhead. 

 

Reduction in Hatchery Production 
Hatchery production of early winter steelhead has been reduced from 300,000 smolts to 
200,000 smolts.  This action is designed to reduce possible predation impacts on lis
lower river Chinook populations (see fall Chinook section for more detail).  

In addition to possibly reducing predation on Chinook juveniles, a decrease in early 
winter steelhead production is likely to reduce the number of early winter adults straying
into late winter steelhead spawning areas in the lower river. Studies conducted on adult 
winter steelhead in the Cowlitz River showed that winter steelhead recycled into the 
lower Cowlitz River entered key tributaries where they may have spawned (

ted 

 

Tipping 
rovide support to the BRAP Medium/High rating for genetic impacts. 

ategy

1998).  These data p

Finally, because early winter steelhead are highly susceptible to ceratomyxosis these fish 
are reared for a portion of their time in the hatchery on pathogen free water (ozone 
treated).  A reduction in early steelhead production would make available pathogen free 
water for rearing native late winter steelhead and Chinook and decrease disease load in 
the basin. 

Implement Volitional Release Str  

h that do not volitionally migrate from the hatchery may be released 

Early winter steelhead smolts will be released volitionally from the Cowlitz Trout 
Hatchery. This action is consistent with the 1999 hatchery Biological Opinion (NMFS 
1999) that encourages the use of volitional release strategies to reduce residualism of 
hatchery smolts.  Fis
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into non-anadromous waters to provide sport fishing opportunity at the direction of the 
WDFW. 

Eliminate Hatchery Adult Recycling Program 
Currently, hatchery early winter steelhead surpluses to hatchery broodstock needs are 
recycled to the lower Cowlitz River to provide increased sport catch. This recycling 
program
early winter steelhead adults present on the spawning grounds. This program may be 
reinitiated if results of genetic testing indicate there are no impacts on late winter 
steelhead. 

5.4.3.2.   A
The early w
program de
species.  

Over the sh et 
the 20,000 e produced at the Cowlitz Hatchery Complex.  Based 
on the data presented in the Cowlitz Hatchery Program Evaluation Report for 2000 
(Tacom
to be releas
program w

Hatchery rearing conditions will be improved through hatchery modifications that 
increas v hery 
programmi
regardless 
specific loa
variability, fication of hatchery structures for volitional migration will allow 
hatchery populations to develop the physiological, morphological, and behavioral traits 

ss.  Juvenile steelhead that do not volitionally leave the 
ce 

redation risks to naturally produced stocks. 

Innova e

 will be eliminated. This action should help reduce the number of non-native 

rtificial Production 
inter steelhead program will be managed using a Segregated Type hatchery 
signed to achieve stock harvest goals and reduce interactions with native fish 

ort term, it is assumed that the number of juvenile steelhead required to me
 adult benchmark will b

a Power 2002), 1,100,000 hatchery smolts (early, late, and summer) would need 
ed each year to achieve the benchmark.  The early winter component of the 
ill be 200,000 smolts.   

e o erall water quality and reduce rearing density to optimize survival.  Hatc
ng will be based on providing optimum rearing conditions for stocks 
of current or historical rearing and release sites. Use of species and site 
ding and density guidelines, mating protocols that maximize genetic 
 and modi

important to long-term fitne
rearing vessels will not be released into anadromous waters. These actions should redu
hatchery fish competition and p

tiv  Rearing 
For non-indigenous stocks such as early winter steelhead, innovative rearing practices 
initially will not be incorporated into the program.  Testing innovative rearing, such as 

ents and growth modulation, will be used in Chinook, coho, 
s.  Based on the results of this testing, selected 

the use of enriched environm
and indigenous winter steelhead program
practices may become part of the other future steelhead programs. 

Adult Escapement Management 
Early winter steelhead harvest in the lower Cowlitz River will be managed to achieve 
broodstock needs for the hatchery.  It is estimated that approximately 172 adults are 
needed to produce 200,000 smolts.  These adults will be collected at the Cowlitz Salmon 
Hatchery separator. 
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Production Adjustment and Credit Mechanisms 
The Settlement Agreement requires that the FHMP identify methods to 1) adjust hatchery 
production upward or downward to accommodate recovery of indigenous stocks, and 2)
develop credit mechanisms for production of high quality natural stocks. The actions 
proposed for early winter steelhead to meet these requirements are listed below. 

• Total hatchery steelhead production will be decreased slightly to 1,100,000 
yearlings. 

 

ar rolling average of the number of late winter naturally produced 
al 
 time.  

tio 

on-indigenous steelhead would be reduced if NOAA Fisheries 

 difference in survival 
esis 

e used to achieve the reintroduction, recovery, and 
harvest objectives of this plan: 

• 

5.5 Sum

The lon t to 
support a c
downstream
produced f s that 
reduce or e

• The number of naturally produced late winter steelhead smolts in the upper 
Cowlitz and Tilton river basins will be used to reduce the number of hatchery 
early winter, summer, or late winter yearlings released each year from the 
hatchery on a 2:1 basis for future brood years. The adjustment will be based 
on a five-ye
smolts passing the Barrier Dam. The assumption that hatchery and natur
steelhead produce similar numbers of adult returns would be tested over
The results of this analysis will provide the data needed to adjust the ra
upward or downward. 

• The size and operation of the non-indigenous steelhead program will depend 
on the success of maintaining genetic segregation among the stocks. Future 
production of n
concludes the program produces unacceptable risks to native steelhead. 

• The proposed changes in hatchery rearing practices are hypothesized to 
increase hatchery fish survival by 25 percent.  The
between the two test groups would be monitored over time.  If this hypoth
were correct, hatchery production would be decreased by a commensurate 
amount. 

5.4.3.3.   Fishery Harvest 
The primary harvest strategy will b

Anglers will be required to release all unmarked steelhead caught in sport 
fisheries. 

mer Steelhead 

g- erm (>15 years) goal of the summer steelhead stock management strategy is 
onsumptive sport fishery in the lower Columbia River and Cowlitz River 
 of the Barrier Dam based on the intensive harvest of marked hatchery 

ish.  Further, the goal is to develop rearing, release, and harvest strategie
liminate natural spawning by summer steelhead. 
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In Phas  
Cowlitz Ri hery.   

Phase 1 hatchery production of summer steelhead will be 450,000 juveniles released as 

ish 

ontinue in the lower river as long as the exploitation rate 

 

rally reproducing summer steelhead will be conducted in the lower 

A brief synopsis of the summer steelhead objectives and the proposed strategies to meet 

e 1 of the FHMP, summer steelhead management will be limited to the lower 
ver. The primary Phase 1 objective is to support a consumptive sport fis

smolts from the Cowlitz River hatcheries.  This level of production will achieve 
significant harvest opportunities from late spring through fall.  Based on a 1.9 percent 
survival rate, average adult summer steelhead production from a release of 450,000 f
should be approximately 8,550 adults. 

Harvest of hatchery fish will c
remains high enough to prevent significant spawning by summer steelhead, and the 
incidental harvest of wild steelhead is at acceptable levels consistent with conservation 
goals of that stock.  Anglers will be required to release all unmarked steelhead caught in
recreational fisheries. 

Studies of natu
Cowlitz River downstream of the Barrier Dam to describe the population and to 
determine areas for action to reduce reproductive influence of summer steelhead. 

5.5.1 Synopsis of Objectives and Strategies 

each is presented below. 

Phase 1 Objectives.  Develop and implement rearing and release strategies that maximize 
eturn of summer steelhead to the nflicts 

with naturally produced steelhead and other native species.  
r  creel and to the hatchery while minimizing co

Phase 2 Objectives.  Continue to fine tune goals from Phase 1. Ensure that the smolt 
n and resultant adult f  do not cre iological o s for 

 salmonid populations in th litz River

or summer s ead in the Lower Cowlitz River to achieve Phase 1 
summarized below. 

• Program Studies

migratio ishery ate b r behavioral problem
naturally occurring e Cow . 

Proposed actions f teelh
objectives are 

. Conduct genetic evaluation of su
ve late winte ck. Based o is work, im ent changes to the 
 that reduce summer steelhe traying an idualism, in se 
 increase harvest, and decrease impacts on late winter steelhead 

caused by the presence of summer steelhead in the watershed. 

• Artificial Production Programs.

mmer steelhead effects on 
the nati r sto n th plem
program ad  s d res crea
survival,

 The Phase 1 release will be approximately 
 sum d from the litz hatch  each year to vide 

the adults needed to m als.  Update Cowlitz Hatchery Complex 
s and techniques roduce hat y juveniles t

onflicts 

450,000 mer steelhea
eet harvest go

 Cow eries  pro

facilitie test rearing  to p cher hat 
maximize survival to the creel and escapement while minimizing c
with naturally produced salmonids. 
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• Fishery Management.  Implement a fishery management regime that provides 

eleased in the basin in Phase 
d will be dependent on hatchery rearing space availability, 

 

st 
e 

t can 

anagement goals and 

Table 5-11.  Summary of biological significance, habitat quality, fishery exploitation rates, 

harvest opportunities for summer steelhead in the lower Columbia and 
Cowlitz rivers below Barrier Dam. 

It is anticipated that summer steelhead will continue to be r
2. The total number release
NOAA-Fisheries conclusions regarding impacts to native steelhead populations and
whether or not adult volitional fish passage facilities are constructed at the Project. 

5.5.2 Goals and Objectives 
For this analysis, fisheries goals are classified in three categories: conservation, harve
and habitat. Conservation goals are presented in terms of biological significance of th
stock and its viability. Habitat goals are expressed as the quality of the environment to 
produce summer steelhead, and harvest goals as the level and types of fisheries tha
be supported. 

The simple terminology used in Table 5-11 is meant to convey the m
direction over time for non-indigenous summer steelhead. A review of the table data 
indicates that the goal of fisheries managers is to maintain stock biological significance 
and harvest opportunity, while reducing impacts on summer steelhead. 

and Phase 1 strategy for summer steelhead (Skamania Stock). 

Summer Steelhead Population (Skamania)  
Cowlitz Lower 

Hatchery Cowlitz Tilton Cispus River 
Upper Cowlitz 

Biodiversity Significance & Genetic Integrity 
Current Low Low NA NA 
Short-term Objective Low Low NA NA 

Long-term Objective Low Low NA NA 

Habitat Quality 
Current NA NA NA NA 
Short-term Objective NA NA NA NA 
Long-term Objective NA NA NA NA 

Fishing Opportunities 

Current High 
(HR = 72%) NA NA NA 

Short-term Objective High 
(HR = 90%) NA NA NA 

Long-term Objective High 
(HR = 90%) NA NA NA 

Abbreviations:  NA – not applicable; HR – total adult equivalent mortality exploitation rate. 
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5.5.2.1.  
As m ve to the Cowlitz River, there is no intent to establish a 
natu y repro ing pop tion.  In fact, an objective of the FHMP is to prevent 
summer steelhead from spawning naturally in the basin. 

5.5.2.2.   F rvest 
General harvest objectives ar ties consistent with the 

andates of WDFW, US v. Oregon, and other state and federal legal obligations.   

anagem er 
lhead in the lower Cowlitz River, while protecting natural origin fish.  Fishery 

xploitati rates are expected to rem latively constant over time (Table 5-12). 

a s harvest negligible n bers of steelhead; no marine management 
tinue to encourage management actions to 

e m
tally red . ans  of selective fisheries designed to protect 

o  an increased level of protection for all 
 

e expected to occur in the 
ainstem Colum Rive owlitz River on a year round basis with a goal 

aximum rem val of hery origin fish. 

waters upstream of Mayfield Dam for harvest 
urpo

 Habitat 
P, habita als for summer steelhead will be to maximize survival of 

igrating smolts following release fro

 Stock Reintroduction and Recovery 
er steelhead are not natisum
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ent strategy is to m
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M
objectives are developed other than to con
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m
of m

Summ
p

5.5.2.3.  
In the FHM
m

 

ize harvest opportunities for hatchery summ

on 

sherie

ain re

umrine

ercial fisheries in th
den

 fi
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Table 5-12. Stock harvest profile (Treaty and non-Treaty) for the summer steelhead population (hatchery origin)  
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5.5.3 Strategies 
Key summ

Contin  to m ark ha ovide 
fishing oppor es while

• Segregate the hatchery program to provide fishing opportunities in the lower 
wlitz Rive e limiti

acceptable levels. 

• No stocking of summer ste

inate the summer stee
results indicate no impact

er steelhead strategies are as follows: 

• ue ass m
tuniti

tchery origin fish and selective fisheries to pr
 limiting exploitation rates on natural stocks. 

Co r whil ng impacts on naturally produced salmonids to 

elhead adults above Mayfield Dam. 

• Elim lhead adult recycling program. If genetic study 
 

could, at the direction of th

5 tock Re trod  and R
No introduction or reintroduction of s
native to the Cowlitz River. 

H ecause umm elhead 
Chinook populations in the lower Cow
BRAP analysis to identify the risks to er steelhead from the continuation of the 

mmer steelhead program (Table 5-13).  The major risks identified by the WDFW 

3) Ecological risks from disease transmission 

to late winter steelhead, the recycling program 
e FTC, be reinitiated in years of low returns. 

.5.3.1.   S in uction ecovery 
ummer steelhead is planned as the stock is not 

owever, b  s er ste may prey and compete with listed steelhead and 
litz River, the WDFW completed a simplified 

 late wint
su
included: 

1) Genetic risks due to interbreeding 

2) Ecological risks from predation and competition 

4) Facility risks 

Reduction in Hatchery Production. 
Hatchery production of summer steelhead has been reduced to 450,000 smolts.  This 
action is designed to reduce possible predation impacts on listed lower river Chinook 
populations (see fall Chinook section for more detail).  

 
z 

In addition to possibly reducing predation on Chinook juveniles, a decrease in summer 
steelhead production is likely to reduce the number of summer steelhead adults straying 
into late winter steelhead spawning areas in the lower river. Studies conducted on adult
summer steelhead in the Cowlitz River showed that fish recycled into the lower Cowlit
River were observed in Cowlitz River tributaries, in the North Fork Lewis River, Kalama 
River, and at the North Fork Toutle River trap (Tipping 1999). 
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Table 5-13. Results of the summer steelhead BRAP analysis. 
 

Risk 
 

Risk Rating 
 

Comments 
 
1) Genetic 

 
LOW 

 
Based on a few studies of lower Columbia steelhead 
populations, interbreeding between hatchery summer 
native winter steelhead likely occurs at a very low level. 

and 

 
2a) Predation 

 
LOW 

 
Hatchery smolts may consume fish up to 42-44% of their 
length.  During migration of smolts, wild steelhead juveniles 
should generally be too large to eat.  Depending on level of 
residualization of smolts, predation risk to fall Chinook 
could be higher as they could consume emerged fry. 

 
2b) Competition 

 
HIGH 

 
Summer juveniles resulting from natural spawning of 
unharvested adults will compete with juvenile native winter 
steelhead.  Abundance of summer adults or juveniles is 
currently unknown, but has the potential to be significant 
relative to winter steelhead abundance.  

 
3) Disease 

 
HIGH 

 
Standard fish health practices are followed during hatche
summer steelhead rearing.  However, Skamania summer 
steelhead are highly susceptible to the parasite C. shasta and 
thus increase disease load in the basin. 

ry 

 
4) Facility 

 
LOW 

 
Structures associated with summer steelhead acclimation 
were not known to impede passage or movements of winter 
steelhead. 

 
Finally, because summer steelhead are highly susceptible to ceratomyxosis, these
reared for a portion of their time in the hatchery on pathogen free water (ozone treated)
A reduction in summer steelhead production would make available pathogen free w
for rearing native late winter steelhead and Chinook and decrease disease load in the 
basin. 

 fish are 
.  

ater 

l Release StrategyImplement Volitiona  

FS 

 Recycling Program

Summer steelhead smolts will be released volitionally from the Cowlitz Hatchery 
Complex. This action is consistent with the 1999 hatchery Biological Opinion (NM
1999) that encourages the use of volitional release strategies to reduce residualism of 
hatchery smolts.  

Eliminate Hatchery Adult  
to hatchery broodstock needs are recycled 

vide increased sport catch. This program will not be 
ral-

Currently, hatchery summer steelhead surplus 
to the lower Cowlitz River to pro
continued in order to reduce possible interactions with all life history stages of natu
origin late winter steelhead. If genetic study results indicate no impact to late winter 
steelhead, the recycling program could, at the direction of the FTC, be reinitiated in years 
of low returns. 
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Genetic Testing of Natural Steelhead Spawners in the Lower Cowlitz River 
Although data indicate that early winter and summer steelhead may be spawning in the 
lower Cowlitz River, the ad 
is not k w
genetic sam
Cowlitz Ri d from 
this study will be used to adjust both the early winter and summer steelhead program as 
appropriate, based on cons

5.5.3.2 A
The sum
program de  
species.  

Over the sh ed that the number of juvenile steelhead required to meet 
 will be produced at the Cowlitz Hatchery Complex.  Based 

to 
mmer component of the program will be 450,000 smolts.   

Hatche re
increase overall water quality and reduce rearing density to optimize survival.  Hatchery 
programming will be based on providing optimum rearing conditions for stocks 

rdl e current or historical rearing and release site. Use of species and site 

y 

ir successes and resulting impacts to listed late winter steelhe
no n. To determine if introgression has occurred between these three stocks, 

ples will be collected from unmarked steelhead spawning in the lower 
ver and compared to the late winter hatchery stock.  The data collecte

ultation with NOAA-Fisheries staff and the FTC. 

.   rtificial Production 
mer steelhead program will be managed using a Segregated Type hatchery 

signed to achieve stock harvest goals and reduce interactions with native fish

ort term, it is assum
the 20,000-adult benchmark
on the data presented in the Cowlitz Hatchery Program Evaluation Report for 2000, 
1,100,000 hatchery smolts (early, late, and summer) will need to be released each year 
achieve the benchmark.  The su

ry aring conditions will be improved through hatchery modifications that 

rega ess of th
specific loading and density guidelines, mating protocols that maximize genetic 
variability, and modification of hatchery structures to provide for volitional migration 
will allow hatchery populations to develop the physiological, morphological, and 
behavioral traits important to long term fitness.  These actions should reduce hatcher
fish competition and predation risks to naturally produced stocks. 

Innovative Rearing 
For non-indigenous steelhead stocks such as summer steelhead, innovative rearing 
practices initially will not be incorporated into the program.  Testing of innovative 
rearing practices such as the use of enriched environments and growth modulation will b
used in spring Chinook, coho, and indigenous late winter steelhead programs.  Based on
the results of this testing, sel

e 
 

ected practices may become part of the other steelhead 
programs at a later time. 

Adult Escapement Management 
Summer steelhead harvest in the lower Cowlitz River will be managed to achieve 
broodstock needs for the hatchery.  It is estimated that approximately 411 adults are 
needed to produce 450,000 smolts.  

Production Adjustment and Credit Mechanisms 
The Settlement Agreement requires that the FHMP identify methods to 1) adjust hatchery 
production upward or downward to accommodate recovery of indigenous stocks, and 2) 
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develop credit mechanisms for production of high quality natural stocks. The actions 
proposed for summer steelhead to meet these requirements are listed below. 

 

• No summer steelhead will be released upstream of Mayfield Dam. 

s 

of wild, indigenous coho 
g 

hreatened under ESA, the 

sure 
istence over time, and provide sport-fishing opportunity as the stock 

the 
R/S, and abundance criteria needed to implement a volitional upstream fish passage 
system can be achieved. All juvenile coho arriving at Mayfield Dam (Tilton origin) will 
continue to be given a unique mark so that they may be distinguished upon their return as 
adults. Juveniles arriving at Cowlitz Falls Dam or other upper basin collectors will not be 

• Total hatchery summer steelhead production will be decreased to 450,000 
juveniles. This action is designed to reduce competition effects on native fish
species in the lower Cowlitz River without sacrificing an important 
recreational fishery. 

• The size and operation of the non-indigenous steelhead program will depend 
on the success of maintaining genetic segregation among the stocks. Future 
production of non-indigenous steelhead will be reduced if NOAA-Fisherie
concludes their continued production has unacceptable impacts to native 
species. 

5.5.3.3.   Fishery Harvest 
The primary harvest strategy will be used to achieve the reintroduction, recovery, and 
harvest objectives of this plan: 

• Angler will be required to release all unmarked steelhead caught in sport 
fisheries.  

5.6 Coho  

The long-term goal  (>15 years) is the restoration and recovery 
salmon in the upper Cowlitz, Cispus, and Tilton rivers to harvestable levels.  Achievin
this goal will require a multi-faceted approach that includes improved fish passage 
survival, improved aquatic habitat conditions, and potentially an integrated artificial 
production program to supplement the production of the natural stock.   

Because this stock has been recently proposed for listing as T
restora ion of wild coho production will be emphasized in tht e upper Cowlitz and Tilton 
rivers. The primary objective would be to recover both populations to levels that en
their continued ex
reaches sustainable levels.  

Conservation goals for Cowlitz River coho would be achieved by emphasizing natural 
production, improving hatchery practices, reducing overall hatchery production (all 
species combined), and controlling harvest rates on naturally produced fish in the upper 
Cowlitz River. 

The productivity test will be conducted on the Tilton River population to determine if 
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given a physical mark, as the presence of an adipose fin will distinguish them from either 
Tilton River or hatchery origin fish. 

Productivit
requiremen izes 
natural pro
benefits (g  delivery) large adult returns provide to a healthy 
watershed.   

In addition
recovery in r 
upper basin
into the up to 
account ho
production
needed to e n, young-of-
the-year (YOY) spring Chinook fluctuate in a manner consistent with the variability 
expecte n
synchrony s 
favored ov

Approxima  
removal of
identified c  
Integrated 
coho is established in the Tilton River or upper Cowlitz River. 

Harvest f 
escapemen
Anglers wi
the lower C

5.6.1 Syn
A brief syn
presented b

Phase 1 b

y testing for coho will not occur in the upper Cowlitz River basin, as it is not a 
t of the FHMP.  Instead, coho will be managed in a manner that emphas
duction and stock recovery, while at the same time providing the ecological 
ravel cleaning, nutrient

, upper Cowlitz River coho management will be tied to spring Chinook 
 this same portion of the basin.  When either the FPS or S/S trigger is met fo
 origin spring Chinook smolts passing the Barrier Dam, adult coho releases 

per Cowlitz River will be established.  The escapement goal will take in
w well empirical data support the EDT hypothesis of coho juvenile and adult 
 for the upper basin.  This action (i.e., revisiting the adult stocking strategy) is 
nsure that juvenile coho competition with, and predation rates o

d i  a natural system.  Ideally, the size of both populations would fluctuate in 
with environmental conditions, and not create conditions where one species i
er the other.  

tely 2.31 million hatchery juvenile coho yearlings will be marked by the
 their adipose fin and released each year to provide the adults needed to meet 
onservation and harvest goals. The hatchery coho program will be run as an
Type following HSRG guidelines once a natural self-sustaining population of 

o hatchery coho will continue in the lower river on a yearly basis as long as 
t goals are met for the hatchery, upper Cowlitz, and Tilton River populations. 
ll be required to release all unmarked coho caught in recreational fisheries in 
owlitz River.  

opsis of Objectives and Strategies 
opsis of the coho objectives and the proposed strategies to meet each is 
elow. 

 O jectives.  Increase juvenile fish collection efficiency and survival through th
R ver hydropower system; conduct productivity experiments in the Tilton Riv

e if effective volitional passage facilities should be constructed; determine 

or the Tilton River and upper Cow

e 
Cowlitz i er 
to determin
adult migration success through Mayfield Lake; begin development of a locally adapted 
broodstock f litz River populations; provide significant 
sport fishing opportunities for hatchery coho in stream reaches below the Barrier Dam; 
improve hatchery fish quality; and achieve the 124,277 adult coho benchmark target. 
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The strategies proposed to achieve coho Phase 1 objectives are as follows: 

• Habitat.  Downstream fish passage/collection facilities will be improved at 
both Mayfield Dam and at Cowlitz Falls Dam.  The facilities will be designed 
and
origina al 
standard at Mayfield. 

• Rei

 operated to achieve the 75 to 95 percent survival standard for coho 
ting from the upper Cowlitz River basin, and the 95 percent surviv

ntroduction.  Continue the coho reintroduction program in the upper 
 River. Also, initiate tCowlitz he productivity experiment for the Tilton River 

by releasing a minimum of 500 adults each year into this basin. The use of 
adu
promot
number of coho targeted for release was selected to promote achievement of 
the  
(R/

ement.

lts provides the quickest means to initiate the productivity experiment and 
es the process of local adaptation for the introduced stock.  The 

linked criteria of abundance (500 from NOAA-Fisheries) and productivity
S), which defines whether a stock is sustainable over time.  

• Productivity Enhanc   Distribute carcasses from the Cowlitz Salmon 
on and upper Cowlitz river basins as appropriate to help 

ement 

Hatchery to the Tilt
restore and maintain ecosystem function, or until specific criteria are met, 
release surplus hatchery adults into the upper Cowlitz River basin to provide 
similar benefits. At no time will hatchery coho constitute more than 50 
percent of the total spawning population.  Implement a harvest manag
plan to reduce the upper basin hatchery coho adult population levels to no 
more than 30 percent of the total spawning population.  

• Artificial Production Programs.  Upon establishment of a self-sustaining 
population, begin development of an Integrated Type hatchery program for 
coho. Release approximately 2.31 million juvenile coho from the Cowlitz Fish 

atchery Complex facilities to improve 
echniques to produce hatchery juveniles 
hology, behavior, and health status to 

Hatchery Complex each year to provide the adults needed to meet identified 
conservation and harvest goals, as well as to provide fish for stream nutrient 
enhancement.  Update Cowlitz H
rearing conditions, and test rearing t
that are similar in physiology, morp
naturally produced fish. 

• Fishery Management.  Implement a fishery management regime to pro
naturally produced coho, while at the same time allowing continued sport 
harvest of hatchery origin coho in the lower Cowlitz River and above Cowlitz
Falls Dam. 

tect 
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Phase 2 Objectives.  Phase 2 objectives would depend on the results of Phase 1 strategies
and therefore cannot be described in detail at this t

 
ime.  Possible future objectives 

clude: 

1) Main  level  producti ream reac
.  This production would not need to be self-

Im  a juven lementation program in the Tilton River and 
up litz Riv

3) Increase total hatchery production to maximum provided in Settlement 
Agreement (800,000 lbs). This may me crease in hat
production. 

Use the $15 million reserved for fish p y constr
im e coho hab  the basin. 

bjectives  
Fisheries goals are classified into three categories: conservation, harvest, and habitat. 

tion goals a  in t biologica ificance to the and 
its viability. Habitat are express e quality of onment to p

o vel a fisheries supporte

lo Tabl ant to co ement g
 for Cowlitz River coho. The data in this table indicates that the goal 

to increase stock biological viability and habitat quality over 
reased harvest, 

ll strategies proposed in the FHMP are designed to be consistent with the conservation, 
resented above. 

an 
 

FHMP calls for the establishment of self-sustaining coho populations in both the Tilton 
ural 
ver 

in

tain some  of natural coho on in st hes 
above Mayfield Dam
sustaining. 

2) plement ile supp
per Cow er. 

an an in chery coho 

4) assage facilit uction to 
prov itat in

5.6.2 Goals and O

Conserva re presented erms of the l sign stock 
goals 
als as the le

ed as th
nd types of 

the envir
 that can be 

roduce 
d. coho, and harvest g

The simple termino gy used in e 5-14 is me nvey manag oals and 
direction over time
of fisheries managers is 
time. Achieving these conservation and habitat goals should lead to inc
thus meeting harvest goals for the basin.  

A
habitat, and harvest goals p

5.6.2.1.   Stock Reintroduction and Recovery 
Cowlitz River coho is a candidate species for listing under the ESA, thus recovery is 
important management goal.  However, as current basin coho production relies heavily
on hatchery fish, the major conservation goal of the FHMP is to increase natural 
production and reduce hatchery production when possible.  To achieve this goal, the 

River and upper Cowlitz River, and eventually the integration of the hatchery and nat
components of the run if it can be shown that natural production can be sustainable o
time. 
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Table 5-14.  Summary of biological significance, habitat quality, fishery exploitation rates, 
and Phase 1 strategy for each population of coho.   

Coho Population  
Co

Ha ry Lower wlitz Tilton 
Upper Cowlitz 
Cispus River 

wlitz 
tche  Co

Bio gnificance & Genetic Integrity diversity Si
Cu iu Low tirpated Low rrent Med m Ex
Sh  Obj edium ium edium Medium ort-term ective M  Med M
Long-t  Obj ium  High High erm ective Med  Medium

Habitat Quality 

Current NA Medium Low - Medium Medium 
(adults 4,383) 

Short-term Ob e NA Medium 
(adults 4,383) 

Low 
(adults 2,916

Medium 
(adults 18,215) jectiv ) 

Long- NA  
lts 15 ) 

High 
(adults 8,215

High 
(adults 28,984) term Objective High

(adu ,436 ) 

Fishing Opportunities 

Cu High 
(HR = 69%) 

Medium 
(HR = 35%) ne None rrent* No

Sho  Obj h 
 =

um 
5

edium 
(HR = 35

Medium 
(HR = 35%) rt-term ective Hig

(HR  69%) 
Medi
(HR = 3 %) 

M
%) 

Long-term Objective  Medium 
(HR = 44

Medium 
(HR = 44%) 

High 
(HR = 69%) 

Medium
(HR = 35%) %) 

NA- Not Appli
HR- Assumed harv
Adults- EDT adult a (long-
* Hatchery coho harvest rates were estimated at 51% for 2001-2003 (NOAA eries letter dated 

July 20
 
5.6.2.2.   F er arvest 
General harvest objectives are to provide fishing opportuni
ma  of WD he Pacific Salmon Treaty acific Fisheries Management 
Coun  US n her sta r  inte tional 
Specific harvest objectives will v troduction and 
recov  pro e status of 
natural populations of coho increase in the basin (Table 5-15). 

Marine fisheries ia, t Cowlitz 
River coho are expected to operate through 2008 under the provisions of the 1999 
annexes of the PST.  rec ,  ocea sheries ha
percent rate.  This is expected to drop to
protect wild coho. 

cable 
est rates  
bundance estimate for current (short-term) and PFC term) 

-Fish

legal obligations.  

e as th

,  200

ish

4). 

y H
ties consistent with the 

rna
ndates

cil,

ery

FW, t
regon, a

m. Fishery exploitation rates 

 in British 

(PST), the P
al, and
ng on the phase of the rein
are expected to increas

, and Washingto

v. O

gra

d ot
ary dependi

Columb

te, fede

 Oregon

  In ent years the
 around 15 percent in the future in order to 

n fi ve been harvested at a 40 

n that harves
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Table 5-15. Stock harvest profile (Treaty and non-Treaty) for Upper Cowlitz watershed coho populations (natural spawning 
origin). 

 
1994-1995 Broods  

Phase 1 
Productivity Test Period 

Phase 2 
Long-term Target

 
 
 

Fishery 
 

e

AEQ 
rvest
ate 

Q
t 

e

Q

Aggregate 
 

scription D
Ha

R
 

 
 

Description 
Ha

AE
rves

 
Rate 

D

 
 

scription 

AE  Harvest 
Rate 

Freshwater Spo
above Cowlitz 
Barrier Dam 

rt v n
r h 
 
b

.0% c
hatch
durin
Nove

0 v
r

1, Selecti
hatche
during
Decem

e fishery o
y-origin fis
August-
er 

 < 1  Sele tive fishery on 
ery-origin fish 
g August-
mber. 

< 1. % Selecti
hatche
from A
Decem

e Fishery on 
y-origin fish 
ugust-
ber. 

0.0% 

Freshwater Spo
Columbia River
Mouth to Cowli

arrier Dam 

rt
 
tz

B

y 6% Selec
hatch
durin
Nove

3.6% v
r
 

3, 

 

Fisher
from A
Novem

operating 
ugust-
ber.  

3. tive fishery on 
ery-origin fish 
g August-
mber. 

 Selecti
hatche
during
Novem

e fishery on 
y-origin fish 
August-
ber. 

.6% 

M e
 
er

5% Direc
durin
Octo

15% e
 
er

ainstem Net Direct
during
Octob

d harvest 
August-
. 

2  ted harvest 
g August-
ber. 

 Direct
during
Octob

d harvest 
August-
. 

15% 

Ocean Troll, Net, 
d Sport an

ie  
tent T
MC

tions

0% Fishe
consi
and P
regul

15% ies
tent 
MC

tion
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consis
and PF
regula

s managed
with PS
 
. 

 
4  ries managed 

stent with PST 
FMC 
ations. 

 Fisher
consis
and PF
regula

 managed 
with PST 
 

s. 

15% 

T % otal AEQ 
Exploitation Rate 

**69 35% 44% 

A v t Rat

**   were ed at for 2 2003 ted Ju

 

 
 

EQ- Adult Equi

 Hatchery coho

alent Harves

harvest rates

e. 

 estimat 51% 001- (NOAA-Fisheries letter da ly 20, 2004). 
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Comme ia
September t 
a 25 percen aspect of this fishery is expected to continue, at least 
through Phase 1 of the FHMP, however at reduced rates (~15 percent). 

Sport fishe
mainstem C
Assuming six percent 
encounter rate in the mainstem Columbia, and a 30 percent encounter rate in the lower 
Cowlitz h d 
coho in the

Curren ,  
less than on
allow a dir g-term), 
stock strength allowing. This also assumes that coho are not listed by NOAA-Fisheries. 

5.6.2.3 H
The major 
Cowlitz Ri  complex.  The Settlement Agreement sets a juvenile fish 
passage surv
percent r
objective o
Tilton Rive  coho production in each 
area are sho

5.6.3 Stra
The strateg
follows: 

ent to the Tilton River would be set at 500 fish, the 
ure the R/S and abundance criteria used as fish 

tz 

• The coho stock management strategy emphasizes the production of 
s both in the wild and at the hatchery.  Non-indigenous 

 

rc l fisheries in the mainstem Columbia River may occur in August and 
.  Currently, this is a non-selective fishery and operates in recent years at abou
t rate.  The non-selective 

ries selective for adipose fin-clipped coho are expected to occur in the 
olumbia River and the lower Cowlitz River from August through October.  

a ten percent mortality rate for the release of unclipped fish, a 

, t e WDFW objective for the total freshwater incidental harvest rate on wil
se sport fisheries is 3.6 percent. 

tly there are selective fisheries operating upstream of Mayfield Dam that result in
e percent mortality on NORs.  It is intended to eventually expand this to 

ected harvest of naturally produced fish at a rate near ten percent (lon

.   abitat 
habitat goal of the FHMP is to increase juvenile coho survival through the 
ver hydropower

ival (FPS) of 75 to 95 percent for the upper Cowlitz River stock and 95 
 fo  coho passing Mayfield Dam. In addition, the WDFW has a long-term 

f achieving properly functioning habitat conditions in the lower Cowlitz River, 
r and upper Cowlitz River.  EDT estimates of PFC
wn in Table 5-14 under Long-term Habitat Quality Objectives. 

tegies 
ies proposed to meet coho conservation, harvest, and habitat goals are as 

• Adult supplementation would be the management tool used to restore natural 
coho production in streams above Mayfield Dam.   

• Minimum adult escapem
number needed to meas
passage triggers in the Settlement. 

• To restore and maintain ecosystem integrity, carcasses from the Cowlitz 
Salmon Hatchery may be placed in the Tilton River and the upper Cowli
basins.  This action should help increase habitat productivity. 

indigenous fish stock
salmonid stocks will not be allowed above Mayfield Dam, and hatchery
production of these stocks in the lower basin will be reduced over time as 
native stocks recover. 
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• To reduce interactions between hatchery and ESA-listed fish stocks, hatche
production of all stocks will not exceed 650,000 pounds following hatchery 
complex reconstruction. 

• Downstream fish passage/collection facilities will be improved at bot
Mayfield Dam and at Cowlitz Falls Dam.  The facilities will be designed to 
achiev

ry 

h 

e the 95 percent survival standard for coho migrating from the upper 
Cowlitz and Cispus rivers, and those passing Mayfield Dam. 

uce the adult 
 

atchery Complex facilities will be updated and spawning and 

d on 
 

Downstream fish passage/collection facilities will be improved at both Mayfield Dam 
he 75 

nt survival standard for coho originating from the upper Cowlitz River basin, 

lls 

Mayfield Dam and if allowed in the approved Disease Management Plan, a productivity 
experiment will be undertaken to distribute carcasses of surplus hatchery fish collected at 

• Approximately 2.31 million juvenile coho will be released each year to 
provide the adults needed to meet both conservation and harvest goals. 

• Proposed coho hatchery production levels are designed to prod
benchmark guideline of 124,277 identified in the Settlement Agreement.  This
level of hatchery coho production will provide significant sport and 
commercial fisheries.  

• Juvenile coho releases from the hatchery have decreased to 2.31 million to 
reduce competition with naturally produced juvenile fall Chinook and other 
native species. 

• Surplus coho adults of hatchery origin will be released above Cowlitz Falls 
Dam to provide sport-fishing opportunities in the upper Cowlitz River and the 
nutrients needed to increase habitat productivity. 

• Cowlitz H
rearing techniques implemented to improve genetic diversity of the hatchery 
stock and produce a hatchery coho juvenile that is similar in physiology, 
morphology, behavior, survival and health status to naturally produced fish. 

• The production of hatchery coho juveniles will be reduced each year base
the credit mechanism from the number of natural origin juveniles produced in
stream reaches upstream of Mayfield Dam. 

5.6.3.1.   Collection and Passage 

and at Cowlitz Falls Dam.  The facilities will be designed and operated to achieve t
to 95 perce
and the 95 percent survival standard at Mayfield Dam.  Tacoma Power is currently 
studying the feasibility and expected effectiveness of several options for the Cowlitz Fa
juvenile collector.   

5.6.3.2.   Carcass Distribution 
If the WDFW chooses to use surplus hatchery fish to enhance the nutrients above 
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the Cowlitz Hatchery Complex to the Tilton and upper Cowlitz rivers.  This action is 
designed to increase system productivity, thereby increasing the chance for the success
reintroduction of anadromous fish to key areas in the basin.  Whether or not this action 
implemented, at what scale and how, will depend on the Disease Management Plan 
developed for the basin.  The carcass distribution program will be implemented 
consistent with the approved Diseas

ful 
is 

e Management Plan and with WDFW approval to use 
the surplus fish. 

e 
n 

 
ber of adults released, is more similar to that of upper Cowlitz 

River spring Chinook. The protocols for measuring Tilton River coho productivity are 
discussed in the next section. 

The number of adults released into the upper Cowlitz River basin each year will depend 
on run composition (hatchery versus natural) and results from spring Chinook monitoring 
studies. Coho management will vary depending on the status of the triggers used for 
managing the upper Cowlitz spring Chinook population. 

Pre-Trigger 1 or 2  

5.6.3.3.   Stock Reintroduction and Recovery 
Coho will be reintroduced into the upper Cowlitz and Tilton river basins using an adult 
supplementation strategy. The adult supplementation strategy was deemed the best 
approach for achieving the identified conservation goals for this species. 

The coho reintroduction program differs depending on the basin examined.  Because th
Settlement Agreement calls for measuring coho R/S and abundance criteria in the Tilto
River and not the upper Cowlitz River, the recovery approach proposed for this stock,
with respect to the num

 
uring this time period, all naturally produced upper Cowlitz River adult coho (NORs) 

returning to Barrier Dam will be transported and released into the upper Cowlitz River 

 

D

(Lake Scanewa).  Hatchery coho may be released at a level not to exceed 50 percent of 
the total spawning population. This action is designed to reduce genetic risks to the 
natural population, increase habitat utilization, provide increased nutrients to the 
ecosystem, and maintain sport-fishing opportunity for local communities.  Anglers will 
be required to release all unmarked adult coho caught. The WDFW will provide a 
schedule of proposed harvest rates and the number of adults needed to meet nutrient
targets on an annual basis for FTC review.   

Trigger 1: Spring Chinook FPS ≥ 40 percent, or Trigger 2: S/S ≥30 smolts or ≥ 70 
juveniles 
Surplus hatchery coho can be released, at the previously defined percentage, into the 
upper Cowlitz River until one of the two spring Chinook triggers is achieved.  Once a
trigger is observed, the total number of ha

 
tchery coho adults released into the upper 

Cowlitz will constitute less than 30 percent of the successful coho spawners18.  This 
action is designed to reduce juvenile coho competition and predation rates on spring 
Chinook; one of two key analysis species being used for determining the need for adult 
                                                 
18  Coho plants can exceed the 30% level so long as sport fisheries are able to reduce the number of actual 
spawners to below the 30% criterion. 
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upstream fish passage facilities.  Additionally, the action is designed to ensure that local 
adaptation is driven by the natural and not the hatchery component of the run.  The 30
percent value was de

 
emed to be an acceptable risk given that a true wild population of 

coho does not exist in the basin. This level of hatchery escapement to the wild will 
 enhancement and harvest, while reducing genetic 

 

ed number of steelhead, coho and spring Chinook arriving at Cowlitz Falls Dam 

 

ar, 
n 

3,000 Chinook fry 
the estimates of yearly coho smolt production 

er 
Cowlitz River basin poses risks to other species that may effect study results for these 
species. In this case, artificially inflating coho production may result in increased 
predation on Chinook fry that prevent, for example, the obtainment of the S/S value used 

achieve goals dealing with nutrient
concerns to the natural population. 

Currently, the majority of surplus hatchery fish are transported and released into the 
upper Cowlitz River. Data collected at Cowlitz Falls Dam indicate that coho smolt 
production from the adult releases has averaged ~293,000, and ranged from 17,000 to 
~800,000 since 1997 (Table 5-16).  In contrast, spring Chinook juvenile production has 
averaged ~111,000, with the majority of this production being subyearling migrants from
hatchery juveniles. 

Table 5-16. Annual number of juveniles collected, fish collection efficiencies (FCE), and 
estimat
(1997-2003). 

Steelhead Coho Spring Chinook
Captured FCE Total Captured FCE Total Captured FCE Total

1997 2,777 45% 6,171 3,673 21% 17,490 22,964 17% 135,082
19% 82,584 109,974 32% 343,669 14,966 18% 83,1441998 15,691

1999 9,967 41% 24,310 15,094 17% 88,788 8,703 24% 36,263
2000 16,889 65% 25,983 106,869 45% 237,487 32,587 24% 135,779
2001 17,807 58% 30,702 334,718 42% 796,948 36,475 23% 158,587
2002 5,206 56% 9,296 55,028 33% 166,752 26,328 22% 119,673
2003 10,602 68% 15,523 173,530 43% 400,762 32,475 13% 244,173

Mean 11,277 50% 27,796 114,127 33% 293,128 23,671 20% 111,421

Data collected on coho smolt predation on fall Chinook fry in the Lewis River showed 
that wild coho stomachs averaged 0.23 Chinook fry per smolt (Hawkins and Tipping 
1999). The authors noted that because data were not available on stomach evacuation 
rates, smolt residency times, the number of wild Chinook salmon fry produced each ye
or their vulnerability over time, estimates of the total number of fry consumed in a give
year were not possible. Thus, the numbers presented by the authors with respect to 
impacts were considered minimum values for the time sampled. 

Regardless, the 0.23 Chinook fry consumed per smolt value indicates that coho smolts in 
the upper Cowlitz may on average consume a minimum of ~6
(275,189*0.23) each year.  Based on 
presented in Table 5-16, coho smolts may consume anywhere from ~4,000 (1997) to 
~184,000 (2001) Chinook fry each year. 

The object of the above predation analysis is to emphasize that a strategy to maximize 
coho smolt production by releasing large numbers of hatchery coho adults in the upp
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as Trigger 2 for starting the spring Chinook productivity test. This points out the need to 

r but not 
t 

Agreement, the Tilton River coho population would be considered self-sustaining if the 
rood 

eds an 

 
 

iver 

 of 

management strategy is described below. 

revisit the adult coho stocking strategy once either of the two spring Chinook trigger 
criteria is observed. 

5.6.3.4.   Measuring Productivity 
In Phase 1, a coho productivity experiment will be conducted in the Tilton Rive
in the upper Cowlitz River.    According to the criteria listed in the Settlemen

R/S value, measured at Barrier Dam, is greater than 1.0 in 3 out of 5 consecutive b
years (and the five-year rolling average), and the five-year rolling average exce
adult abundance level identified by NOAA-Fisheries (i.e., 500 fish). Once these criteria 
are met, an adult ladder may be built at Barrier and Mayfield dams to allow anadromous
fish access to both the Tilton River and Mossyrock tailrace. A new trap-and-haul facility
would also be constructed to collect and transport fish bound for the upper Cowlitz R
basin. 

The management strategy for Tilton River coho will change depending on the status
two triggers: S/S or year seven of the FHMP.  The proposed Tilton River coho 

Pre-Trigger 1 or 2 
All NOR adult coho of Tilton River origin will be transported and released into the Tilto
River. Surplus hatchery coho will be used to increase the total escapement to at least 500 
adults per year. Sport fisheries that target adipose clipped hatchery fish will be allowed 
during this period.  Total harvest of hatchery fish may not reduce total spawners to below
500 adults.  

Trigger

n 

 

 1: SS≥ 25 and NOR abundance = 500 

 productivity is sufficient to maintain itself over 
d, 

Currently FPS at Mayfield Dam exceeds 90 percent for coho. Thus, the FPS trigger used 
for decision making in the upper Cowlitz River is not used for managing Tilton River 
stocks. Instead, the S/S trigger, in combination with the NOAA-Fisheries abundance 
value, is used to determine when hatchery adult coho will no longer be stocked in the 
Tilton River.19  When the S/S value of 25, and adult abundance value of 500, are 
achieved, it is assumed that population
time.  At this point, the productivity test will begin for this stock.  It should be note
however, that the 25 FPS value is a modeled assumption that will be tested by collecting 
juvenile and adult data at both Mayfield and Barrier dams.   

Trigger 2: Year Seven of the FHMP 
If Trigger 1 is not achieved by year seven of the FHMP, hatchery adults will no long
stocked in the Tilton River and the productivity test implemented with NOR fish only
This action is needed to ensure that sufficient time is available to measure R/S values fo
at least five brood years, one of the criteria identified in the Settlement Agreement. 

er be 
.  

r 

                                                 
19 The S/S value of 25 was developed by simply dividing one by the expected SAR for coho (four percent).  
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5.6.3.5.   Artificial Production 
The hatchery coho program initially will be managed under the assumption that long-
term, identified conservation and harvest goals will best be met by developing an 
Integrated Type hatchery program.  This assumption is based on EDT modeling result
showing that a self-sustaining run of coho can be established above Cowlitz Falls Da
from which to construct such a program.  The EDT model estimates that coho 
equilibrium abundance in the upper basin is approximately 18,000 adults.

s 
m 

that a locally adapted natural 
spawning stock be developed from the stock currently adapted to the hatchery 

iver 
nd 

t 

. 

 assumed that the number of juveniles required for meeting the 
124,277 adult benchmark will be produced at the Cowlitz Hatchery Complex.  Based on 

 Cramer (2002), 1.55 million hatchery smolts would need to be 
 

 
 

 

z Hatchery Complex to produce high quality smolts.  A 

ed on providing optimum rearing conditions for stocks 

ns will increase the average SAR by 25 percent. 

                                                

20  

Building an Integrated Type population will require 

environment. This will be accomplished by continuing the existing upper Cowlitz R
basin coho reintroduction program. Currently, natural production of coho juveniles a
adults from streams above Cowlitz Falls Dam is averaging about 293,000 juveniles and 
8,000 adults, respectively.  This level of production is occurring despite the fact tha
Cowlitz Falls juvenile collection efficiency (FCE) for this species has averaged less than 
45 percent (see Section 5.6.3.1), and harvest rates may be as high as 51-69 percent in 
ocean and lower river fisheries. As harvest rates are reduced to meet the 35 percent 
target, the number of both wild and hatchery coho returning to the basin should increase

Over the short term, it is

the data presented in
released each year to achieve the benchmark. The number of juveniles released is based
on the assumption that hatchery coho age-2 survival for the benchmark time period was 8
percent.  However, the number of juveniles to be released in the FHMP is increased to
2.31 million to provide adults for ocean and freshwater harvest, reintroduction efforts in 
the Tilton River and upper Cowlitz River, and nutrients to stream reaches above Mayfield
Dam.  

Coho will be reared at the Cowlit
quality hatchery smolt is defined as a fish that is similar in health status, physiology, 
morphology, and behavior to a naturally produced smolt originating upstream of 
Mayfield Dam. The program will be run as an Integrated Type once a self-sustaining 
natural run is established in the basin. 

Hatchery rearing conditions will be improved through hatchery modifications that 
increase overall water quality and reduce rearing density to optimize survival.  Hatchery 
programming will be bas
regardless of the current or historical rearing and release site. Use of species and site 
specific loading and density guidelines, mating protocols that maximize genetic 
variability, growth modulation, enriched rearing environments, and modification of 
hatchery structures to allow volitional migration will enable hatchery populations to 
develop the physiological, morphological, and behavioral traits important to long-term 
fitness and will reduce competition and predation risks to naturally produced stocks.  It is 
hypothesized that these actio

 
20 The EDT estimate is an estimate of run size with harvest set to zero. 
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It is assumed that after five brood cycles (approximately 15 years), naturally produced 
, 

 results from the innovative rearing 
experiment, the FTC will need to determine if the Integrated approach for hatchery 

turally produced fish would be 
g 

broods k
process can
recruits use
juveniles to  
adult return ally 
at the hatchery will b produced coho adults.  This action is needed 
to mini z
the upper C  
from artific

Innovative

coho will have adapted sufficiently to be defined as a locally adapted stock.  At that time
based on such factors as juvenile production, fish collection efficiency, total adult 
production from both components of the run, and

management still makes sense. If it does, then na
incorporated into the hatchery at rates consistent with HSRG guidelines or new thinkin
developed over the interim.  The 15-year schedule identified above would be revisited in 
the next version of the FHMP (i.e., in seven years). 

If sufficient natural origin fish return, allowing collection of the entire hatchery 
toc  component as well as meeting natural escapement goals, the integration 

 be accomplished in one brood cycle.  Otherwise, offspring of natural origin 
d in the hatchery will be differentially marked from the hatchery origin 
 allow for gradual replacement of the current hatchery stock with subsequent
s.  For each brood thereafter, 10 to 20 percent of the broodstock used annu

e made up of naturally 
mi e potential for genetic divergence between the hatchery and natural stock in 

owlitz River and to reduce domestication risks and genetic changes caused
ial rearing.  

 Rearing 
ent Agreement calls for hatchery managers to develop and test innovative 

ctices.  To meet this requirem
The Settlem
rearing pra ent, hatchery operations will be implemented to 
incorporate aspects of semi-natural rearing, including constructing ponds to enhance 
protect  sis. 
In addition ted 
as a means .  

Adult Esca anagement

ive coloration and adding overhead and in-water cover on an experimental ba
 to using enriched rearing environments, growth modulation will be evalua
 to produce actively migrating smolts that are similar in size to natural smolts

pement M  
To properly run an integrated hatchery program requires that hatchery managers track 

natural and hatchery components of the run.  Sufficient 

ponent of the run. The escapement goals for 
both th a below. 

Natural Esc
Coho fishe naged so that 
harvest rates on natural fish would be less than four percent (see below). All naturally 
produc c
transported l of 
loss (four p
escapemen

adult returns from both the 
numbers of naturally produced fish are needed to both seed available spawning habitat 
and to provide genetic material for the hatchery.  The concept is that local adaptation is 
driven by the natural, not the hatchery, com

e h tchery and natural components of the adult coho run are presented 

apement Goal 
ries in the lower Cowlitz River below the Barrier Dam will be ma

ed oho escaping from the fishery would be collected at the Barrier Dam and 
 and released to their stream of origin.  If harvest impacts exceed this leve
ercent), this plan recommends the WDFW reduce fisheries to meet natural 
t needs. 
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Hatchery Es
Fisheries in

capement Goal 
 the lower Cowlitz River will be managed so that the minimum escapement 

50 hatchery coho adults is met each year (1,750 for broodstock, 1,000 for goal of 2,7
Tilton River and Upper Cowlitz reintroduction). 

Production Adjustment and Credit Mechanisms 
ent Agreement requires the FHMP identify methods to 1) adjust hatchery 

 upward or downward to accommodate recovery of indigenous stocks, and 2
The Settlem
production ) 
develop credit m
propose f

• ion to 
ion smolts.  Although only 1.55 million are needed to meet the adult 

benchmark target of 124,277, the additional production will provide fish for 
est, reintroduction, and potentially carcasses to increase stream 

r Cowlitz and Tilton rivers will be used to reduce the 

ral 

tio 

hery fish survival by 25 percent.  The difference in survival 
sis 

Three primary harvest strategies will be used to achieve the reintroduction, recovery, and 

selective fisheries in appropriate areas to reduce exploitation on depressed 
viding fishing opportunities. 

 Management of sport fisheries in the Cowlitz River below Barrier Dam will 
be linked to the productivity of the Tilton River population.  The linkage 

ent 
ge 

 

echanisms for production of high quality natural stocks. The actions 
d or coho salmon to meet these requirements are listed below. 

Initial coho salmon hatchery production will be decreased from 3.1 mill
2.31 mill

harv
productivity.  

• A five-year rolling average of the number of naturally produced coho salmon 
yearlings in the uppe
number of yearlings released each year from the hatchery on a 2:1 basis 
beginning in the next brood year. The assumption that hatchery and natu
coho produce similar numbers of adult returns would be tested over time.  The 
results of this analysis will provide the data needed to adjust the juvenile ra
value upward or downward. 

• The proposed changes in hatchery rearing practices are hypothesized to 
increase hatc
between the two test groups will be monitored over time.  If this hypothe
were correct, hatchery production will be decreased by a commensurate 
amount. 

5.6.3.6.   Fishery Harvest 

harvest objectives of this plan: 

• WDFW will work in the Pacific Salmon Treaty, Pacific Fisheries 
Management Council, and US v. Oregon forums to continue to promote 

naturally produced stocks while pro

•

recognizes that meeting the conservation and harvest goals of the Settlem
Agreement will not be feasible until substantial improvements in fish passa
survival and/or aquatic habitat enhance the productivity of the population.  As
previously discussed in Section 5.6.3.5, the population is not likely to have a 
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positive growth rate until more than 25 smolts are produced per spawn
This plan recommends to WDFW that active management m

er.  
easures be taken 

to achieve the guideline when the smolt/spawner criteria has been achieved. 

• Coho sport fishing will not be allowed in the Tilton River while the 

l 

• 
n River and upper 

Cowlitz reintroduction, 4) lower river harvest, 5) above Mayfield Dam 

5.7 Ch

The lon t trategy, an 
ESA listed z 
River belo r Dam.   

Currently, chum are not reared at the Cowlitz Hatchery, and hatchery production is not 

d. However, spawning surveys will be conducted yearly to estimate chum 
abundance in stream reaches upstream of the Toutle River. 

m 
ased in stream reaches above Mayfield Dam, as it is 

unlikely that juvenile chum fry would successfully migrate through Project reservoirs. 

ctives.

productivity test is being conducted.  Fishing will be allowed on adipose fin-
clipped coho above Cowlitz Falls Dam.  Anglers will be required to release al
unmarked coho caught in all fisheries. 

Adult escapement priorities for coho are, 1) hatchery broodstock, 2) upper 
Cowlitz River natural production, 3) hatchery fish for Tilto

harvest. 

um  

g- erm (>15 years) conservation goal of the chum stock management s
 species, is to produce a native locally adapted population in the lower Cowlit
w the Barrie

In Phase 1 of the FHMP, habitat improvement actions targeting the protection and 
restoration of side-channel habitat in the lower Cowlitz River will be emphasized.  
Proposed actions will be sent directly to the Habitat Advisory Group (HAG) for their 
consideration and review to obtain necessary funds. 

proposed in this plan.  

No productivity experiments will be undertaken for chum salmon as this was not a 
requirement of the Settlement Agreement.  Additionally, as adult production benchmarks 
were not established for chum, monitoring to calculate chum R/S values will not be 
implemente

Adult chum arriving at the Barrier Dam will be returned to the areas in the lower river 
where field surveys indicate the presence of good quality spawning habitat. Adult chu
will not be transported and rele

5.7.1 Synopsis of Objectives and Strate gies 
A brief synopsis of the objectives and the proposed strategies to meet each is presented 
below. 

Phase 1 Obje   Determine the distribution and abundance of chum spawners, 
evelop and implement specific projects consistent with the Settlement Agreement to 

prove the quality of the spawning area, and determine the efficacy of implementing a 
hort term Integrated Type hatchery program to increase adults returns. As chum salmon 

d
im
s
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generally do not naturally occur upstream of lakes, chum captured at the Cowlitz 
Hatcheries will be returned to the river downstream of Mayfield Dam. 

The strategies proposed to achieve chum Phase 1 objectives are: 

• Population definition.  Work collaboratively with
to collect biological informa

 WDFW and other agencies 
tion and genetic samples from natural spawners, 

locate spaw areas, en ate spawner numbers, trac , 
e ti f emergence, and migration pattern.  Biological data and 

 sam will con o be collected from a subset of chum captured 
ries prior to their return to the river. 

• Artificial Pr tion Pro

ning umer k egg incubation
determin me o
genetic ples tinue t
at the Cowlitz Hatche

oduc grams.  Review artificial production techniques 
ented for lower Columbia River ch  

s for ap  the Cowlitz River. 

ent.

implem
recovery pro

um and Puget Sound summer chum
gram plicability to

• Fishery Managem   W plement a f
ent regime that has a goal of less than one percent fishery-induced 

.

ork with WDFW to im ishery 
managem
mortality. 

Phase 2 Objectives   Phase 2 objectives would depend on the results of Phase 1 strategies 
ot be ribed in detail at this tim owever, th g-term objective 
 be to continue to develop and implement habitat, harvest, and hatchery 

d 
chum natural production in the Cowlitz River basin. 

rvest 
f 

o 

 over 
is 

over time. 

finition and Recovery 

followed by appropriate recovery activities.  Ultimately, the goal is to recover the stock to 
levels t  eries if 
appropriate

 

 

and therefore cann  desc e.  H e lon
of this plan would
actions that result in achieving recovery goals for the lower Columbia Chum ESU an

5.7.2 Goals and Objectives 
For this analysis, fisheries goals are classified into three categories: conservation, ha
and habitat. Conservation goals are presented in terms of the biological significance o
the stock and its viability. Habitat goals are expressed as the quality of the environment t
produce chum salmon, and harvest goals as the level and types of fisheries that can be 
supported. 

The terminology used in Table 5-17 conveys the management goals and direction
time for chum. A review of the table data indicates that the goal of fisheries managers 
to maintain stock biological significance, increase habitat quality, and provide some 
fishing opportunity 

5.7.2.1.   Stock De
The initial objective of this plan is to determine chum stock status in the Cowlitz River 

hat meet the ecosystem needs and to provide sport and commercial fish
. 
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Table 5-17.  Sum ary of biological significance, habitat quality, fishery exploitation rates, 
and Phase 1 n. 

Chum Salmon populations 

m
strategy for chum salmo

 

 Lower Cowlitz Tilton 
Upper Cowlitz 
Cispus River 

Cowlitz 
Hatchery

B Sign nce & Genetic Integiodiversity ifica rity 
Cur h NA NA rent NA Hig
Sh  Ob NA High NA NA ort-Term jective 

Long NA High NA NA -term Objective 

Habitat Quality 
Current NA Low NA NA 

Short-term Objectiv NA Low 
(adults 2,639) NA NA e 

Long N Medium 
(adults 39,852) NA NA -term Objective A 

Fishing Opportu s nitie
Current NA None NA NA 
Short-term Objective N NA NA A Low 
Long-term Ob NA Medium NA NA jective 
NA
Adu

5.7.2.2.  
General harvest objectives ar
m
Council, US v. Oregon, and other state, federa
Specif
fishery exploitation rates are expected to incr
chum

No m
c
y
sustain a harvest.   

5.7.3
T

- Not 
f adult p der Current conditions and PFC (long-term objective). 

 Fish rvest 
e to provide fishing opportunities consistent with the 

andates WDFW, the Pacific Salmon Treaty, the Pacific Fisheries Management 
l, and international legal obligations.  

es will vary depending on the phase of the recovery program – 
ease as the status of natural populations of 

proves (Table 5-18). 

t Cowlitz River chum.  Columbia River 
om rcial t fis inimal harvests of Cowlitz chum in recent 
ea e all chum until such time as the stocks can 

 Strategies 
he key strategies proposed to achieve ch  objectives are discussed below and include: 

•  k abunda netic structure, distribution, and 

• Determ otential for habitat enhancement; 

applicable 
lts- EDT estimates o

ery Ha

roduction un

 of 

ic harvest objectiv

 im

arine fisheries are known to harves
me

rs. S
 an
t anglers will be required to rele

d spor heries have had m
por as

um

, ge D
productivity; 

efine chum

ine spawning loc

stoc nce

ations and p
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Table 5-18. Stock harvest profile (Treaty and non-Treaty) for Cowlitz River chum populations. 
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5.7.3.1 S
Before a re ed, it will be necessary to determine the 
status of th r 
Colum
coordinate U.  Restoration will 

No artificial production program is proposed at this time. 

DFW will work in the Pacific Salmon Treaty, Pacific Fisheries 
Management Council, and US v. Oregon forums to promote fisheries that 

• During Phase 2, the management of sport fisheries in the Cowlitz River below 

ll be required to release all chum until such time 
as this stock meets recover

5.8 Sockeye  

5 gies 
A brief synopsis of sockeye objectives and strategies is presented below. 

P

.   tock Reintroduction and Recovery  
storation strategy can be develop
e chum population(s) in the Cowlitz River and how they relate to other lowe

bia River populations.  Restoration of Cowlitz chum populations will be 
d with current chum restoration in the lower Columbia ES

follow NOAA-Fisheries recovery planning in the region. Specific restoration activities 
will be detailed in the next iteration of this FHMP (year 6).  

5.7.3.2.   Artificial Production 

5.7.3.3.   Fishery Harvest 
Two primary harvest strategies will be used to achieve the restoration, recovery, and 
harvest objectives of this plan: 

• W

reduce exploitation of depressed, naturally produced stocks while providing 
fishing opportunities. 

the Barrier Dam may be linked to the productivity of the Cowlitz River chum.  
Essentially, these fisheries wi

y objectives. 

.8.1 Synopsis of Objectives and Strate

hase 1 Objectives.  Determin e distributi
spawners, develop and implement specific projects consistent with the Settlement 
A prove quality of spawning area; and determine feasibility and efficacy of 
i nting a short-term in ted hatche  to increase adults returns.  

Proposed actions for sockeye in the Cowlit o achie ase 1 objec s are 
summarized below. 

 Population definit

e th on, abundance and genetic structure of 

greement to im
mpleme tegra ry program

z River t ve Ph tive

• ion.  Work coll ively wi DFW and o  agencies 
t biologic ormation netic sam s from spawners, locate 

erate spawner numbers, track egg incubation, determine 
mergence, and migratio rn.  Biological data and genetic 

cted from a subset of the sockeye captured at the Cowlitz 
Hatcheries prior to their return to the river. 

aborat th W ther
to collec al inf and ge ple
spawning areas, enum
time of e n patte
samples will be colle
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• Artificial Production Programs.  No artificial production is proposed during 
the first six years of the FHMP. 

• Fishery Management.  Implement a fishery management regime that has a 
goal of less than one percent fishery-induced mortality.  

Phase 2 Objectives. Develo
result in expansion of Cow

p and implement habitat, harvest, and hatchery actions that 
ils 
ext 

t 
re presented in terms of the biological significance of 

t to 
e 

ry of biological significance, habitat quality, fishery exploitation rates, 

litz sockeye stock into all available spawning areas. Deta
will be based on information developed during Phase 1 and will be outlined in the n
iteration of this FHMP. 

5.8.2 Goals and Objectives 
For this analysis, fisheries goals are classified into three categories: conservation, harves
and habitat. Conservation goals a
the stock and its viability. Habitat goals are expressed as the quality of the environmen
produce sockeye salmon, and harvest goals as the level and types of fisheries that can b
supported. 

Table 5-19 conveys management goals and direction over time for sockeye. A review of 
the table data indicates that the goal of fisheries managers is to maintain stock biological 
significance, increase habitat quality and provide some fishing opportunity over time.

Table 5-19.  Summa
and Phase 1 strategy for sockeye salmon. 

Sockeye Salmon populations  
Cowlitz 

Hatchery 
Lower 

Cowlitz Tilton 
Upper Cowlitz 
Cispus River 

Biodive tyrsi  Significance & Genetic Integrity 
Current NA High NA NA 

Short-te  rm Objective NA High NA NA 

Long-term Objective NA High NA NA 

Habitat Quality 
Current NA Low NA NA 
Short-term Objective NA Low NA NA 
Long-term Objective NA Medium NA NA 

Fishing Opportunities 
Current NA None NA NA 
Short-term Objective NA None NA NA 

Long-term Objective NA Low NA(10%)  NA 

Abbreviations:  NA – not applicable. 
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5.8.2.1.   Stock Definition and Recovery 
The initial objective of this plan is the definition of the status of sockeye in the Cowlitz 
River f p e recovery activities.  Ultimately, the objective is to recover 
the sto e ecosystem needs and to provide for appropriate sport and 
com rc fi

5.8.2.2.   Fishery Harvest 
General harvest objectives ar ties consistent with the 
mandates of WDFW, the y, the Pacific Fisheries Management 
Council, US v. Oregon, and other state, federal, and international legal obligations.  
Specific har on the phase of the recovery program – 
fishery exploit d to increase as the status of natural populations of 

pro  (Table 5-20). 

eye are harvested in commercial fisheries targeting 
ating in the Fraser River.  The extreme 

mparison to these stocks precludes any directed action.  Should 
profiles show sufficient distinctness, WDFW will encourage managers to account 
resenc  Cowlitz River fish in their fisheries.  Columbia River commercial and 

r ad m ar ts of Cowlitz sockeye in recent years.  Anglers 
leas e until such time as the stocks can sustain a harvest.   

Stra
t objectives of this plan will require the 

ent a plem  innovative strategies, extensive monitoring, and 
anagement.  Key strategies discussed below include: 

 sockey ock structure, distribution, and productivity; 

• Investigate the applicability and need for developing an integrated artificial 
production program to promote the recovery of sockeye in the Cowlitz River; 
and

.8
ore a restoration strategy can be devel cessary to determine the 

 the sockeye pop e Cowlitz River and how it relates to other 
opulations. S  res  the next iteration of this 

 A uction 
e is proposed at this time.  

ollowed by appro
ck to levels that meet th

ial 

riat

me sheries. 

e to provide fishing opportuni
 Pacific Salmon Treat
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g
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Table 5-20. Stock harvest profile (Treaty and non-Treaty) for Cowlitz River sockeye population  
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5.8.3.3.   Fishery Harvest 
Two primary harvest strategies will be used to achieve the restoration, recovery, and
harvest objectives of this plan: 

• WDFW will work in the Pacific Salmon Treaty, Pacific Fisheries 

 

Management of sport fisheries in the Cowlitz River below the Barrier Dam 
will be linked to the productivity of the Cowlitz River sockeye.  Essentially, 

k can withstand consumptive harvest. 

5.9 Pink 

tegies 

Management Council, and US v. Oregon forums to promote fisheries that 
reduce exploitation of depressed naturally produced stocks while providing 
fishing opportunities. 

• 

these fisheries will be required to release all sockeye until such time as it can 
be determined that the stoc

5.9.1 Synopsis of Objectives and Stra
 Objectives.Phase 1   Determine the distribution and abundance of pink spawners, develop 

and implement specific projects to improve 
efficacy of implementation of a short term

q  of spawni rea, and de ine the 
 int d hatcher gram to increase adult 

n generally not occur u m of lakes.  Consequently, all pinks 
 Cowlitz River Hatcheries will be returned to the river downstream of 

r pink in the Cowlitz River to achieve Pha  objectives
. 

efinition.

uality ng a term
egrate y pro

returns. Pink salmo  do pstrea
captured at the

m. Mayfield Da

Proposed actions fo se 1  are 
summarized below

• Population d   Work collaboratively with WDFW and other agencies 
to collect biological information a etic samp rom spawners, locate 

g areas, en rate spawn ber, track egg incubation, determine 
 emergence, and migration 

 from a s f pinks ca e Cowlitz 
eir return to the river. 

nd gen les f
spawnin ume er num
time of
samples will be collected

patterns.  Biological data and genetic 
ubset o ptured at th

Hatcheries prior to th

• Artificial Production Programs. Work collaboratively with WDFW and other 

gement.

agencies to review the Dungeness River summer pink recovery program for 
applicability to the Cowlitz River.  

• Fishery Mana   Implement a fishery management regime that has a 
goal of less than one percent fishery-induced mortality.  

Phase 2 Objectives. Develop and implement habitat, harvest, and hatchery actions t
result in expansion of Cowlitz pink stock into all available spawning areas. Details 
be based on information developed during Phase 1 and will be outlined in the next 
iteration of this FHMP (year 6). 

hat 
will 
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5.9.2 Goals and Objectives 
Fisheries goals are classified in three categories: conservation, harvest, and habitat. 

k 

 

ry of biological significance, habitat quality, fishery exploitation rates, 

Conservation goals are presented in terms of biological significance of the stock and its 
viability. Habitat goals are expressed as the quality of the environment to produce pin
salmon, and harvest goals as the level and types of fisheries that can be supported. 

Table 5-21 conveys the management goals and direction over time for pink salmon. A
review of the table data indicates that the goal of fisheries managers is to maintain stock 
biological significance, increase habitat quality, and provide some fishing opportunity 
over time. 

Table 5-21.  Summa
and Phase 1 strategy for pink salmon. 

Pink Salmon Populations  
Cowlitz 

Hatchery Lower Cowlitz Tilton 
Upper Cowlitz 
Cispus River 

Biodiversity Significance & Genetic Integrity 
Current NA High NA NA 
Short-Term Objective NA High NA NA 

Long-term Objective NA High NA NA 

Habitat Quality 
Current NA Low NA NA 
Short-term Objective NA None NA NA 
Long-term Objective NA Medium NA NA 

Fishing Opportunities 
Current NA None NA NA 
Short-term Objective NA None NA NA 

Long-ter A m Objective NA Low 
(10%) NA N

Abbreviation

5.9.2.1.   Stock Definition and Recovery 
The ini l er 
followe
stock to lev
fisheries if

.9.2.2.   Fishery Harvest 
General harvest objectives are to provide fishing opportunities consistent with the 
mandate of WDFW, the Pacific Salmon Treaty, the Pacific Fisheries Management 
Council, US v. Oregon, and other state, federal, and international legal obligations.  
Specific harvest objectives will vary depending on the phase of the recovery program; 

s:  NA – not applicable;. 

tia objective of this plan is to better define the status of pinks in the Cowlitz Riv
d by appropriate recovery activities.  Ultimately, the objective is to recover the 

els that meet the ecosystem needs and to provide for sport and commercial 
 appropriate. 

5
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fishery exploitation rates are expected to increase as the status of natural populations of 
pinks improves (Table 5-22). 

It is lik inks are harvested in marine sport and commercial 
fisheries targeting more abundant populations, such as those originating in the Fraser 
Riv T eme rarity of Cowlitz River pinks in comparison to these stocks precludes 
directed action.  Should genetic profiles show sufficient distinctness, WDFW would 
encourage man rs to o  presence of Cowlitz River fish in their fisheries.  
C ia River commercial and sport fisheries have had minimal harvests of Cowlitz 
River pinks in rec lers will be required to release all pink salmon until such 
time as the stocks can sustain a harvest.   

5.9.3 Stra
he key s tegy for improving pink performance is discussed below: 

ne pink k structure, distribution, and productivity 

veloped, it will be necessary to determine the 
e pink population in the Cowlitz River and how it relates to other lower 

ol ia River populations. Specific restoration activities will be detailed in the next 

o artificial ction e. 

vest 
wo p  to achieve the restoration, recovery, and 

tives of this plan: 

• WDFW will work in the Pacific Salmon Treaty, Pacific Fisheries 
Managemen  a US v. Oregon forums to promote fisheries that 

lly produced stocks while providing 

• ent of heries in the Cowlitz River below the Barrier Dam 
uctiv the Cowlitz pink salmon.  Essentially, 

these fisheries will be required to release all pinks until such time as it can be 
determined that consumptive harvest is appropriate. 

ely th

he 
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iver p

er.  
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age
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r the
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Table 5-22. Stock harvest profile (Treaty and non-Treaty) for the Cowlitz River pink population. 
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5.10 

Juvenile m
numbers of rout are still being produced in these basins.  
For example, during migration years 2000 to 2003, smolt collection numbers at Cowlitz 
Falls ra e
Falls Dam, e number of smolts passing this project is probably double 
this range21.  The production of large numbers of smolts from above the dams is 
extraor a
areas for o

In the short term, the FHMP calls for increasing the survival rate of sea-run cutthroat 

ed over time to determine if these 
e levels without human intervention.   

self-sustaining run size of 500 adults.  

. 

Sea-Run Cutthroat Trout 

onitoring at Cowlitz Falls and Mayfield dams indicates that significant 
 anadromous sea-run cutthroat t

ng d from 967 to 1,323. Thus, based on the low FCE (<50 percent) at Cowlitz 
 it is likely that th

din ry given that adult sea-run cutthroat trout were prevented from using these 
ver 30 years. 

trout juveniles and adults migrating through the hydroelectric system.  Juveniles collected 
at both Mayfield and Cowlitz Falls dams will continue to be uniquely marked so they 
may be identified when they return as adults, transported and released into their basin of 
origin. The run size of both populations will be monitor
populations can be recovered to sustainabl

The sea-run cutthroat trout hatchery program at the Cowlitz Trout Hatchery will be 
converted to an Integrated Type program as defined by the HSRG. The long-term 
objective of this program would be to produce 50,000 smolts to meet both conservation 
and self-sustaining run goals.  The hatchery program will terminate upon achieving the 

5.10.1 Synopsis of Objectives and Strategies 
A brief synopsis of the sea-run cutthroat objectives and the proposed strategies to meet 
each is presented below

Phase 1 Objectives.  Increase juvenile fish collection efficiency and survival through the 
Cowlitz River hydropower system and eliminate competition with hatchery fish. 

The strategies proposed to achieve cutthroat trout Phase 1 objectives are as follows: 

• Habitat/Fish Passage.  Downstream fish passage/collection facilities will be 
improved at both Mayfield Dam and at Cowlitz Falls Dam.  The facilities will 

nd the 
be designed and operated to achieve the 75 to 95 percent survival standard for 
sea-run cutthroat trout originating from the upper Cowlitz River basin a
95 percent survival standard for juveniles passing Mayfield Dam.  

• Reintroduction.  Uniquely mark all migrating juveniles collected at Mayfield 
and Cowlitz Falls dams so they can be returned to their basin of origin once 
they return as adults. 

                                                 
21 Downstream migrant cutthroat trout not captured at Cowlitz Falls Dam enter Riffe Lake.  However, as 
upstream fish passage is not present at Cowlitz Falls Dam these fish are unable to return to natal streams.  
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• Productivity Enhancement.  Distribute adult carcasses from the Cowlitz 
Salmon Hatchery and Trout Hatcheries (if available) to the Tilton and upper 
Cowlitz rivers as appropria sed 
productivity of ers

• Artificial Production Program

te, which likely will contribute to increa
hed.  the wat

s.  Convert the existin am to an

 Ma ement.

g progr  Integrated 
Type program.   

• Fishery nag   Continue to implement a fishery managem me 
ct n ally produce  cutthroat oughout the lower and 

 Objectives.

ent regi
to prote
upper basins.  

atur d sea-run trout thr

Phase 2   Phase 2 objectives would depend on ies 
ot b scribed in detail at this time.  The long-term objective of this 

plement habita
l se n cutthroat tr undance. 

5.10.2 Goals and Objectives 
s goals are cla three  conservation, harvest, and habitat. 

s ar ented in ter  biological sig ance of the stock and its 
oal sed as ty of the 
 ha goals as the level and types of ies that can b ported. 

 cutthroat 
trout. A review of the table data indicates that the goal of fisheries managers is to 

ing 

 goal in Phase 1 is to increase sea-run cutthroat trout abundance in the Tilton 
 be 

s are to provide fishing opportunities consistent with the 
mandates of WDFW, US v. Oregon, and other state and federal legal obligations.   

 any cutthroat. 

the results of Phase 1 strateg
and therefore cann e de
plan would be to continue to im
in increased natura

t, harvest, and hatchery actions that result 
a-ru out ab

Fisherie ssified into  categories:
Conservation goal
viability. Habitat g

e pres
s are expres

ms of
 the quali

nific
environment to produce sea-run 

cutthroat trout, and rvest fisher e sup

Table 5-23 conveys the management goals and direction over time for sea-run

maintain stock biological significance, increase habitat quality, and provide some fish
opportunity over time. 

5.10.2.1.   Stock Reintroduction and Recovery 
The primary
River and upper Cowlitz River (upper Cowlitz and Cispus rivers). This will primarily
achieved by reducing impacts from hatchery releases (after conversion to an Integrated 
Type Program) and improving fish passage survival through the system. 

5.10.2.2.   Fishery Harvest 
General harvest objective

Marine fisheries in the Pacific Ocean harvest negligible numbers of cutthroat; no marine 
management objectives are developed other than to continue to encourage management 
actions to reduce or eliminate high seas harvest of
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Table 5 .  Summary of biological significance, habitat quality, fishery exploitation rates, 
and

-23
 Phase 1 strategy for each population of sea-run cutthroat trout.   

Sea-run Cutthroat Trout Populations  
Cowlitz 

Hatchery Lower Cowlitz T  
Upper Cowlitz 
Cispus River  ilton

Biodiversity Sign nce & Genetic Integifica rity 
C  Low Medium di Medium urrent  Me um 
Sh term NA Medium d Medium ort-  Objective  Me ium 
Long-term NA Medium Medium  Objective  Medium 

Habitat Quality 
Current NA Medium Low Medium 

Shor ve NA Medium Low Medium t-term Objecti  

Lo NA High Medium High ng-term Objective  

Fishing Opportunities 

Current High 
(HR = 70%) 

Low 
(HR = 8%) Low Low 

Short-term Objective High
(HR = 70%) 

 Low 
(HR<6%) 

Low 
(HR <

Low 
(HR <6%) 6%) 

L term Low 
(HR 17%) 

Low 
(HR 1

Low 
(HR 17%) ong-  Objective High 

(HR = 70%) 7%) 
Abbreviation lt equ y ex n rate. 

Commercia  te olumb  pre m retaining 
incidentally encountered cutthroat.  Expansion of selective fish s designed to protect 
natu ro ced salmon should result in an increased level of
cutth ost returning cu at ar all to be retained in commercially 
f

S  fisheries ective for adipose fin-clipped cutthroat is expected to occur in the 
m m C ia River and the lower Cowlitz River on a year round b oal 
of m xim h.  T  
supports a fishery as evidenced by comm ts from the public when reductions in 
production are proposed.  Harvest go at tro re 
presented in Table 5-24. 

5.10.2.3.   t 
The objective of the FHMP is to increase both adult and juvenile fish passage survival as 
they migrate through the hydroelectric com lex.  
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l fisheries
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Table 5-24. Stock harvest profile for the Cowlitz sea-run cutthroat trout population (natural spawning origin). 
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5.10.3 Strategies 
Achieving the multiple conservation and harvest objectives of this plan will require the 
development and implementation of innovative strategies, extensive monitoring, and 
adaptive management.  Key strategies discussed below include: 

• Conversion of the sea-run cutthroat production at the Cowlitz River Hatche
Complex to an Integrated Type program. 

• Require a 30 percent integration rate; that is, 30 percent of the brood stock 
must be wild or natural origin adults from populations above Mayfield Dam22

ry 

. 

• Differential marking of juveniles originating from the upper Cowlitz River 

n and Passage 
Downstream fish passage/collection facilities will be improved at both Mayfield Dam 

litz ties will be designed and operated to achieve the 75 

enile collector. 

 enhance the nutrients above 
tivity 

essful 
reas in the basin.  Whether or not this action is 

 

ea-run cutthroat trout are allowed to re-establish 
an anadromous life history form with minimal human intervention. Fish passage survival 

                                                

and Tilton River. 

• Improve juvenile passage survival through the hydroelectric complex.  

5.10.3.1.   Collectio

and at Cow  Falls Dam.  The facili
to 95 percent survival standard for sea run cutthroat trout originating from the upper 
Cowlitz River basin, and the 95 percent survival standard at Mayfield Dam.  Tacoma 
Power is currently studying the feasibility and expected effectiveness of several options 
for the Cowlitz Falls juv

5.10.3.2.   Carcass Distribution 
If the WDFW chooses to use surplus hatchery fish to
Mayfield Dam and if allowed in the approved Disease Management plan, a produc
experiment will be undertaken to distribute carcasses of surplus hatchery fish collected at 
the Cowlitz Hatchery Complex to the Tilton and upper Cowlitz rivers.  This action is 
designed to increase system productivity, thereby increasing the chance for the succ
reintroduction of anadromous fish to key a
implemented, at what scale and how, will depend on the Disease Management Plan 
developed for the basin.  The carcass distribution program will be implemented 
consistent with the approved Disease Management Plan and with WDFW approval to use
the surplus fish. 

5.10.3.3.   Stock Reintroduction and recovery 
The FHMP calls for an approach where s

through the hydropower system will be increased to protect migrating fish to the extent 
possible. All juvenile migrants collected at fish passage facilities will be uniquely marked 
so that they may be collected as adults and transported to their basin of origin. 

 
22 The 30% value was selected based on input from the FTC.  Initially, Tacoma Power had suggested a 
100% Integration rate to eliminate hatchery influences quickly.   
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5.10.3.4.   Measuring Productivity 
In Phase 1, a sea-run cutthroat trout productivity experiment will be conducted in b
the Tilton and upper Cowlitz rivers.  However, only the results from the Tilton River 
would be used for determining the need for adult fish passage facilities. 

According to the criteria listed in the Settlement Agreement, either population will be 
considered self-sustaining if the R/S value, measured at the Barrier Dam, is greater th
1.0 in three out of five consecutive brood years and the five-year rolling average exceed
an adult abundance level identified by the USFWS. The USFWS has set an interim
abundance v

oth 

an 
s 

 adult 
alue of 500 (yearly run-size) for both the Tilton River and upper Cowlitz 

also 
be constructed at or above Mayfield Dam to collect and transport fish bound for the upper 

60,000 (4 fpp) sea-run cutthroat trout 

 

River (1,000 fish total). 

Once the criteria are met for the Tilton River, and upper river populations,  an adult 
ladder may be built at Barrier and Mayfield dams to allow anadromous fish access to 
both the Tilton River and Mossyrock tailrace23. A new trap-and-haul facility would 

Cowlitz River basins.  

5.10.3.5.   Artificial Production 
Currently, the Cowlitz Hatchery Complex releases 1
smolts annually into the lower Cowlitz River. The hatchery sea-run population over time 
has consisted of a mixture of native Cowlitz stock and Beaver Creek stock imported from
the Elochoman River.  

In Phase 1, sea-run cutthroat trout hatchery production would be converted to a smaller 
Integrated Type program for the following reasons: 

Stock History. The sea-run cutthroat population consists of a combination of both 
indigenous and non-indigenous stocks.  Hatchery practices at the Cowlitz Trout Hatchery 
have dramatically changed the run-timing of this stock in comparison to historical 

(Tip r 1980).   conditions ping and Springe

Natural Production.  Fish passage monitoring at Cowlitz Falls and Mayfield dams show 
that upper basin streams continue to produce wild sea-run cutthroat trout smolts, despite 

s age facilities for over 30 years.  In 2003, approximately 1,300, 
llected at Cowlitz Falls and Mayfield Dam, respectively. In 2003, 

 
ts 

Competitio

the ab ence of fish pass
and 350 smolts were co
25 adult sea-run cutthroat trout were transported and released in the Upper Cowlitz River.
The presence of these fish reduces the need to maintain the hatchery program at i
current size to meet conservation goals. 

n. Cutthroat trout in general are voracious predators of 
out predation on fall Chinook fry in the Lewis 

juvenile salmonids.  
For example, a study of sea-run cutthroat tr
River showed that e ed a minimum of one Chinook fry.  This 
estimate was based ors did not provide estimates of the 

                                                

 ach cutthroat trout consum
on stomach sampling. The auth

 
23 The ladder construction criteria also requires that adult fish are able to self-sort in Mayfield Lake, and 
spring Chinook or steelhead need to be self-sustaining above Cowlitz Falls Dam. 
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total number of fry consumed in a season as they lacked data on total fry abundance and 

cant 
ial migrants.  These fish were likely residing in 

the river throughout the typical rearing period for juvenile fall Chinook (April through 

e 
al 

production 

residence time of cutthroat trout in the basin. Tipping (1982) reported that sea-run 
cutthroat trout released in the Cowlitz River in April were still being caught in signifi
numbers in August and September as init

August). Given these data, hatchery fish are likely consuming significant numbers of 
ESA-listed Chinook in the lower Cowlitz River and Columbia River.  A reasonable 
precaution to protect fall Chinook in the lower river would be to reduce the size of th
program, and convert the program to an Integrated Type that emphasizes natur

Disease. The sea-run population in the hatchery is susceptible to Ceratomyxa shasta. 
Thus, hatchery managers must rear these fish on disease-free water during a portion of 

se disease-free water is limited, the reduction in program size 
e for rearing listed native late winter steelhead. 

tion

their rearing cycle.  Becau
would increase the amount availabl

Lower River Natural Produc  
er 

 

e wild population could be used in this manner in any given year. Hatchery 

 

5.10.3.
All sea in all 
fisherie

5.11 

This section of the FHMP is structured differently than others due to the large number of 
species
simplif

Tipping (1982) reported that at least 20 percent of the cutthroat trout caught in the low
Cowlitz River were wild.  These fish would continue to provide sport-fishing opportunity
even with the elimination of the hatchery program.  

The Integrated Type program would be implemented by collecting wild fish for use as a 
portion of the hatchery broodstock.  Currently, it is anticipated that no more than 25 
percent of th
broodstock would consist of 70 percent existing HOR fish and 30 percent NOR fish. The 
initial size of the program will be dependent on the number of wild fish returning to the
basin each year. The program would begin when sufficient numbers of wild fish are 
available for incorporation as broodstock for the hatchery.  The hatchery program would 
terminate upon achieving the self-sustaining run size of 500 adults. 

6.   Fishery Harvest 
-run cutthroat trout with an intact adipose fin would have to be released 
s throughout the Cowlitz River basin. 

Other Species 

 that could be listed and discussed.  For ease of use, this section has been 
ied so that the information is classified into two categories: 

1) Anadromous Species (e.g., eulachon and lamprey) 
2) Resident Species 

A. Resident Salmonids 
B. Resident Non-Salmonids 
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5.11.1 
The lon
lampre
objecti

d 
, and to develop 

natural production of these stocks.   

5.11.2 Resident species 

Anadromous Species 
g-term (>15 years) goal for other anadromous species such as eulachon and 

y is to protect these species to the extent possible while achieving the priority 
ves of the Settlement Agreement. 

In Phase 1, the primary management strategy will be to work collaboratively with the 
WDFW and other agencies to identify and characterize the stocks, define spawning an
rearing areas, determine the status and long-term survival potential
fishery management plans sustainable by 

In Phase 1 of the FHMP, artificial production will not be used to increase the abundance 
of these species in the basin. 

5.11.2.1.   Resident salmonids 
Fluvial Resident Salmonids 
The long-term (>15 years) goal for resident fluvial salmonids will be to increase the 
survival of these fish as they pass through Project fish passage facilities and reservoirs.  

y o ill be stocked in waters where anadromous fish 
nty 

ble and prudent measure to reduce impacts to listed stocks.  The impact catchable 
rt 
ject:  

 in native salmonid production is over-
ries (Brannon et al. 1998). The 

rally proportional to angler effort 

 streams where catchable trout were stocked during summer and bait fishing 

tch-
 noted that steelhead were faster to react to lures and 

i as 
ad as 

the elhead 
were more susceptible to angling than hatchery trout living in the same section of 

No hatcher rigin resident salmonids w
recovery is being implemented.  However, it is a license requirement that Lewis Cou
P.U.D. stock catchable rainbow trout in Lake Scanewa behind Cowlitz Falls Dam (FERC 
No. 2833). 

The elimination of resident fish stocking programs in the key spawning areas of listed 
species was identified in the 1999 Hatchery Biological Opinion (NMFS 1999) as a 
reasona
trout fisheries have on steelhead populations was summarized by Filbert (2002), as pa
of the relicensing proceedings for the North Fork Clackamas River Hydroelectric Pro

“One factor contributing to the decline
harvest of wild fish in mixed-stock fishe
phenomenon is most pronounced in the inadvertent harvest of steelhead in 
catchable rainbow trout fisheries. Stocking of catchable trout attracts anglers, 
and harvest rates of juvenile steelhead are gene
(Cramer and Willis 1998). 

Chapman (1989; after Cramer et al. 1997) studied the fate of juvenile salmonids 
in
was permitted. Anglers removed between 61% and 87% of wild steelhead longer 
than 125 mm and killed up to 28% of steelhead greater than 100 mm by ca
and-release. Chapman also
ba t, making them more susceptible to angling. Exacerbating the problem w
that stocked trout were depleted rapidly in the study streams, leaving steelhe

only targets. Pollard and Bjorn (1973) also noted that large juvenile ste
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the stream. Fisher (1961; after Cramer et al. 1997) studied stocked trout streams 
in California and found that the number of juvenile steelhead harvested was seven 
times greater than the number that emigrated from the system—and the study was 

Further jus
found in th  Impacts of Resident Trout Fisheries on Anadromous 
Fish Populations, June 25, 2004 prepared for the Cowlitz FTC.  . 

conducted in spring, during the peak period of steelhead smolt emigration.” 

tification for the elimination of the resident fish stocking program can be 
e technical document

Lacustrine Resident Salmonids 
The long-term (>15 years) goal for resident lacustrine salmonids will be the identification 

 

es in 
he 

monids 

 

onitoring of juvenile anadromous fish passage success through 
rs a lection of proposed juvenile collection systems above Mossyrock 

ommended that non-salmonids not be stocked upstream of 
Mayfield Dam.  

ies 

Phase 1 Objectives.

of stocks, rearing, and release strategies that allow for fishery opportunity in the 
reservoirs.   

Due to low fish collection efficiency at Cowlitz Falls Dam, large numbers of anadromous
salmonids are passing into Riffe Lake.  Because these fish support a significant 
recreational fishery, it is not deemed necessary to stock hatchery fish of any speci
Project reservoirs at this time.  This decision would be revisited in year seven of t
FHMP, when this document is next updated. 

5.11.2.2.   Resident Non-sal
The long-term (>15 years) WDFW goal of the resident non-salmonid management 
strategy is to promote the harvest of centrarchids (bass) and esocids (perch) present in the
reservoirs.  Plans to manage for or eliminate these species from Project reservoirs will 
depend on the results of m
the reservoi nd site se
Dam.  

Under the FHMP, it is rec

5.11.3 Synopsis of Objectives and Strategies 
The two primary management objectives of the FHMP for resident and other fish spec
is to implement actions that protect native fish species, while at the same time to reduce 
the abundance of non-native fish species in the basin. 

  Eliminate hatchery fish competition on native fish species; improve 
roject structures; and reduce abundance of non-native fish 

 of Mayfield Dam to achieve Phase 1 

fish passage survival through P
species. 

Proposed actions for other species upstream
objectives are summarized below. 

• Collection and Passage. Improve fish collection efficiency and passage 
survival by improving juvenile collection systems at Project structures. 
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• Artificial Production Programs. No artificial production is proposed in Phase 

 Stock Characterization Studies

1. 

• . Work collaboratively with WDFW and other 
e Cowlitz FTC to 

characterize the status, distribution, habitat needs, and management needs for 

Phase 2 Objectives.

agencies to conduct studies deemed necessary by th

the “other species.” 

  Continue to fine tune goals from Phase 1. Ensure that reservoir 
fisheries do not create problems for naturally occurring salmonid populations in the 
Cowlitz River. 

5.11.4 Goals and Objectives 

5.11.4.1.   Stock Reintroduction and Recovery 
In Phase 1 of the FHMP, there are no plans to reintroduce other species such as lamprey 
or sturgeon to reaches upstream of Mayfield Dam.  Reintroduction would be re-
considered in Phase 2 of the FHMP depending on the results of fish passage and 
productivity experiments undertaken in Phase 1. 

5.11.4.2.   Fishery Harvest 
General harvest objectives are to provide fishing opportunities in streams and reservoirs 
consistent with the mandate of the WDFW and other state and federal legal obligations.  
The actual extent of fisheries and the impact of their harvest will need to be determined. 

5.11.4.3.   Habitat 
In the FHMP, habitat goals for anadromous stock restoration are presumed to be 
sufficient to meet the needs of the other species groups until such time as specific studies 
demonstrate otherwise.   

5.11.5 Strategies 
Achieving the multiple conservation and harvest objectives of this plan will require the 
development and implementation of innovative strategies, extensive monitoring, and 
adaptive management.  Key strategies include mass marking of hatchery origin fish, use 
of reproductively incompetent fish, and selective fisheries to provide fishing 
opportunities while limiting exploitation rates on natural stocks.  

5.11.5.1.   Reintroduction 
For Phase 1, no reintroduction is contemplated for these species.  

5.11.5.2.   Artificial Production 
No hatchery production of resident, non-resident or other anadromous species, other than 
those described previously, is proposed in Phase 1. 
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5.11.5.3.   Fishery Harvest 
Two primary harvest strategies will be used to achieve the reintroduction, recovery, and 

• Management of fluvial sport fisheries upstream of Mayfield Dam will 

harvest objectives of this plan: 

• Reservoir fisheries will target hatchery origin fish. 

emphasize protection of juvenile salmonids. 
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6.0 Adaptive Management Plan 

d 
se hypotheses are predictions about how one or 

more species would respond to management actions. 

Adaptive management is a process that is based on learning by doing.  This can imply 
that resource managers need to take action in the face of scientific uncertainty.  However, 
the actions taken through adaptive management are not selected at random.  Rather, 
action is prescribed through the thoughtful and disciplined application of the scientific 
method. 

The AMP is described in detail under the following headings: 

• FHMP Goals 

• AMP Management Structure 

• Analytical Tools and Institutional Support 

• Major Hypothesis (Critical Uncertainties) 

6.1 FHMP Goals 

The overall objective of the AMP is to change project facilities and operations over time 
to achieve the following goals as identified in the Settlement: 

The Settlement Agreement requires that an Adaptive Management Plan (AMP) be 
incorporated into the FHMP. The purpose of the AMP is to provide a logical 
performance-based method for addressing the proposed fish passage, habitat, hatchery, 
and harvest issues identified in the FHMP.   

Adaptive Management is defined as an “adaptive policy that is designed from the outset 
to test clearly formulated hypotheses about the behavior of the ecosystem being change
by human use” (Lee 1993).  Generally, the

• Maintain ecosystem integrity and the restoration and recovery of wild 
indigenous salmonid runs, including ESA-listed and unlisted stocks, to 
harvestable levels. 

• Fisheries management and hatchery production will be consistent with the 
overall goal of restoring and recovering wild stocks in the Cowlitz River 
basin.  

• Wild salmonid recovery measures shall allow for the continued support of a 
recreational fishery on the Cowlitz River, including the production of non-
indigenous stocks, provided this is consistent with the priority objective to 
maximize the recovery of wild indigenous salmonid stocks. 

Cowlitz River Project License – SA Article 6 142 Final FHMP 



Cowlitz River Project, FERC No. 2016 

6.2 AMP Management Structure 

The overall objective of the AMP is to implement initial strategies and actions specified
in the FHMP with a methodology that allows for scientific evaluation of results, and to 
provide for development of modified strategies should initial ones fail to achieve desired 
results. The flow chart presented in Figure 6-1

 

 shows a generalized AMP management 
r he AMP requires the formation of both a technical and a 

 

and evaluating study results.   

structu e for the FHMP.  T
policy team to address scientific and policy issues, respectively.  The technical and policy
teams would be responsible for developing study plans, conducting research, selecting 
treatments, 

Policy Decisions

Implement
Strategies

Annually Updated Project Status Report

Implementation
Monitoring (QC+)

Active A.M.

Technical
n

s)

Evaluatio
(e.g. Bayes

decision rule

Technical
Recommendations

Effectiveness Monitoring

Habitat Attribute
Monitoring
Active A.M.

Population
Performance
Monitoring

Passive& Active A.M.

Validation
Monitoring

(e.g. stock status)
Passive A.M.

Modified Goals

Modified
Strategies

Initial Strategie
are based on
preferred alternative

s

Initial Goals are
based on initial
expectations from
the preferred
alternative

Annual Project Evaluation Report

Options for Meeting
ModifiedGoals

Options forModifying
Strategies to meet

Current Goals
Monitoring

Plans

Surprise!

"T
Community"

he
Modified

Performance
Indicators

Figure 6-1. AMP flow chart for the Cowlitz River Project. The diagram displays the 
ivities proposed to support informed policy decisions and 

technical evaluations. 

The technical team will be assembled by Tacoma Power and will consist of scientists 
from state, tribal, and federal agencies, as well as Tacoma staff and contractors.  The 
contractors may include staff from other agencies, consultants, private organizations, and 
academ s. This group will be responsible for conducting research, analyzing 
and summarizing study results, and producing the annual Project Evaluation and Status 

ol 
ed in the Cowlitz Complex Production Table (See 

River basin juvenile fish marking plan, benchmark analysis, and 
This 

for FTC review and comment. 

annual cycle of act

ic institution

Report.  This report will summarize all FHMP-related activities conducted in the basin 
each year.  The document will include sections detailing the Adult Handling Protoc
(AHP), hatchery production as outlin
Appendix 5), Cowlitz 
results of fish passage, productivity, and other studies as outlined in the FHMP.  
document will then be submitted 
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The FTC will constitute the policy team for the FHMP.  A description of their role in the 
Section 6.2.2, Institutional Support.  Implementation of a 

 build the FHMP 

 Guidelines 

ark—Cramer Analysis 

lts, and estimate future outcomes.  A more detailed description of these tools, 
amer, can be found in Section 3 of this report.  

cense would be the vehicle used for developing the institutional support 

as assembled to assist 
in the development, review and oversight of both the FHMP and the AMP.  The FTC will 

over time

fied into four categories: 

rtificial Production 

. 
of proposed performance criteria are presented for each hypothesis.  

process is discussed under 
successful adaptive management plan requires both analytical tools for developing and 
evaluating strategies and institutional support for decision-making.  These topics are 
discussed in the following sections. 

6.2.1 Analytical Tools  
For the Cowlitz River AMP, the following analytical tools were used to
strategies: 

• Population Assessment—EDT 

• Artificial Production—BRAP, HSRG and APRE

• Adult Benchm

These same tools would be used in the AMP to organize data, develop hypotheses, 
analyze resu
with the exception of Cr

6.2.2 Institutional Support 
The FERC li
providing policy oversight.  As part of the Settlement Agreement, a fisheries technical 
committee (FTC) consisting of staff from the various signatories w

be the body making recommendations to Tacoma with regard to changes in the FHMP 
. 

6.3 Major Hypotheses, Performance Criteria, and Timeframe 

The major hypotheses that will be tested to determine whether basin goals and objectives 
are achievable are classi

• Fish Passage 

• Species Productivity 

• A

• Harvest 

The major hypothesis that will be tested under each of the categories is presented below
A description 

6.3.1 Fish Passage 
The Settlement calls for the testing of three fish passage hypotheses.  The three 
hypothesis are described below. 
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6.3.1.1.   Fish Passage Hypothesis 1— Upper Cowlitz River FPS 

Hypothesis Statement:  
The FPS of juvenile anadromous fish emigrating from the upper Cowlitz River basin to 
below Barrier Dam can be increased to 75 percent or greater. 

nce Criterion: Performa  
Obtain a greater than 75 

Timeframe:

percent FPS as measured at the Barrier Dam. 

 
Achieve the 75 percent or greater criterion by March 2007.  Yearly evaluation will be 
conducted until FPS is met or the best technology has been employed. 

Hypoth is

6.3.1.2.   Fish Passage Hypothesis 2—Mayfield Dam FPS 

es  Statement:  
f juvenile anadromous fish emigrating past Mayfield Dam can be 95 percentThe FPS o  or 

greater. 

Performance Criterion: 
Obtain

Timeframe

 a 95 percent FPS as measured below Mayfield Dam. 

: 
luation will be conducted until FPS is achieved or a decision is made to 
atchery and/or habitat production for short-fall in FPS. 

Yearly eva
substitute h

6.3.1.3 F
L

Hypothesis

.   ish Passage Hypothesis 3—Adult Behavior and Survival Through Mayfield 
ake 
 Statement:  

Adult spring Chinook and late winter steelhead 
find their stream of origin and survive at a rate as determined by NOAA-Fisheries. 

released into Mayfield Lake are able to 

Performance Criterion: 

survival f Mossyrock 
rion was set at greater than 98 percent, similar to that observed 

NOAA-Fisheries will develop the criterion. The interim goal is more than 98 percent 
rom release point to the mouth of the Tilton River or the base of 

Dam.  The survival crite
for transported adults. 

Timeframe: 
The study will be repeated for two years.  The study will not impact natural-origin spring 

on River origin 
 productivity 

experim

6.3.2 Spe
Estimates o
the Settlem acilities should 

Chinook spawner needs, and begin once sufficient upper Cowlitz and Tilt
adults are available for testing without causing undue impacts to on-going

ents. 

cies Productivity 
f species productivity in the Tilton and upper Cowlitz River are required by 
ent Agreement to 1) determine whether upstream fish passage f
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be cons c
production th 
species pro

6.3.2.1.   Species Productivity Hypothesis—Late Winter Steelhead and Spring Chinook 
R/S and Abundance Testing in the Upper Cowlitz River 

Hypoth is

tru ted at Barrier, Mayfield, and Mossyrock dams; and 2) determine total adult 
 in stream reaches upstream of the Toutle River. The hypotheses dealing wi
ductivity are presented below. 

es  Statement:  
ductivity, fish passage facilities, and harvest rates are sufficient to establish Habitat pro

self-sustaining runs of spring Chinook and late winter steelhead in stream reaches 
owlitz Falls Dam. upstream of C

Performance Criterion: 
Three performance criteria were identified in the Settlement: 

 Mayfield Lake are able to choose their tributary of origin (Tilton 

 
rvival value has been set at 98 percent. 

disease management plan has been implemented that defines an acceptable 
yxa shasta and other diseases, and allows adult fish 

m. 

• Adult fish in
or Upper Cowlitz) and survive Mayfield Lake transit at rates sufficient, as 
defined by the NOAA-Fisheries and USFWS, to achieve effective upstream
passage.  An interim su

• The spring Chinook and late winter steelhead populations would be 
considered self-sustaining if the number of pre-spawners arriving at the 
Barrier Dam in at least three of five consecutive brood years (and 5-year 
average) exceeds 1.0, and based on the five-year rolling average, exceeds 
abundance levels set for each species listed in Section 5.0. 

• A 
level of risk from Ceratom
to be present upstream of the Barrier Da

Timeframe: 
The productivity study will be conducted for a minimum of 12 years starting in 2005.  

roductivity Hypothesis 2–Late Winter Steelhead, Coho, and Sea-run 
t R/S and Abundance Testing in the Tilton River 

6.3.2.2.   Species P
Cutthroat Trou

Hypothesis Statement: 
Habitat productivity and fish passage designs are sufficient to establish self-sustaining 

inter steelhead, coho and sea-run cutthroat trout in the Tilton River. 

Performance Criterion:

runs of late w

  
re identified in the Settlement Agreement: 

n 

e effective upstream 
passage.  An interim survival value has been set at 98 percent. 

Three performance criteria we

• Adult fish in Mayfield Lake are able to choose their tributary of origin (Tilto
or upper Cowlitz) and survive Mayfield Lake transit at rates sufficient, as 
defined by the NOAA-Fisheries and USFWS, to achiev
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• Anadromous fish populations in the Tilton River would be considered self-
ber of pre-spawners arriving at the Barrier Dam in at 

based on the five-year rolling average, exceeds abundance levels for each 
species listed in Section 5.0. 

table 
level of risk from Ceratomyxa shasta and other diseases and allows adult fish 
upstream of the Barrier Dam. 

sustaining if the num
least three of five consecutive brood years (and 5-year average) exceeds 1.0, 
and 

• A disease management plan has been implemented that defines an accep

Timeframe:  
The productivity study will be conducted for a minimum of 12 years starting in 2005. 

chmarks 6.3.2.3.   Species Productivity Hypothesis 3—Adult Production Ben

Hypothesis Statement: 
The adult benchmarks presented in the FHMP can be achieved with a combination of 
hatchery and natural production. 

Performance Criterion: 
Chinook and coho benchmarks are defined as the initial adult ocean population and are 

 coded wire tag modeling (Cramer 2002). The steelhead benchmark is 
ies, hooking mortality, natural 

spawning, and hatchery escapement.  The benchmarks, by species, are spring Chinook 

produced from
calculated by summing adults captured in all fisher

106,000; fall Chinook 73,900; coho 124,277; and steelhead 20,000. 

Timeframe:  
Annually for the term of the license. 

6.3.2.4.   Species Productivity Hypothesis 4: Natural Fish Survival  
Hypothesis Statement: 
Smolt-to-adult return rates for naturally produced fish are greater than or equal to those 
for hatchery fish. 

Performance Criterion: 
Equal smolts-to-adult survival rates for natural and hatchery produced fish. 

Timeframe:  
Annually for the term of the FERC license. 

6.3.3 Artificial Production 
l play an important role in meeting basin fisheries goals for the 

nd 
recovery purposes, and to provide adults for commercial and recreational fisheries.  The 

eses that will be tested in the AMP are listed below. 

Artificial production wil
foreseeable future.  Hatchery (and natural) fish are needed for both reintroduction a

major hypoth
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6.3.3.1.   Artificial Production Hypothesis 1—Hatchery Rearing Protocols 
Hypothesis Statement: 
Hatchery rearing practices that utilize lower rearing densities will increase hatchery fi
survival rates. 

sh 

Performance Criterion: 
ead by 25 Increase survival of fall and spring Chinook, coho, and late winter steelh

percent. 

Timeframe:  

The study will be replicated for five brood years.   

uction Hypothesis 2—Innovative Rearing 6.3.3.2.   Artificial Prod
Hypothesis Statement: 
Innovative hatchery rearing practices that replicate wild fish physiology and behavior 
will improve survival to the adult stage. 

Performance Criterion: 
Increase survival of spring Chinook, coho, and late winter steelhead by 25 percent. 

Timeframe:  

esis Statement:

This study will be replicated for five brood years. 

6.3.3.3.   Artificial Production Hypothesis 3—Spring Chinook Size at Release Study-A 
Hypoth  

ed at natural-origin smolt size will contribute at the highest Spring Chinook smolts releas
rate. 

Performance Criterion: 

Timeframe:

Adult contribution rates of natural-origin sized smolts will be higher than other test 
groups. 

  
This study will be replicated for four brood years. 

6.3.3.4.   Artificial Production Hypothesis 4—Spring Chinook Size at Release Study-B 
Hypothesis Statement: 
Spring Chinook smolts released at natural-origin smolt size will have the smallest mini-
jack rate. 

Performance Criterion: 
Mini-jack rates of natural-origin sized smolts will be lower than other test groups. 

Timeframe:  
This study will be replicated for four brood years. 
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6.3.4 Harvest  
The success of the anadromous fish reintroduction effort is heavily dependent on 

 tested in the FHMP are listed 
below. 

6.3.4.1 est for Lower Cowlitz 
h tement:

assumptions regarding total exploitation rates and hooking mortality from catch-and-
release fisheries.  The major harvest hypotheses to be

.   Harvest Hypothesis 1—Incidental Harv
Hypot esis Sta  

n
designe o
below. 

Performanc on:

Incide tal harvest impacts to naturally produced adults in lower Cowlitz River fisheries 
d t  target hatchery fish will be within the required mortality assumptions listed 

e Criteri  
Incidental harvest mortality will be as follows: steelhead six percent; spring Chinook four 
percent ent; and pink, chum 
and sockeye less th

Timeframe:

; fall Chinook less than four percent; coho less than four perc
an one percent. 

  
Studies il
FHMP imp

6.3.4.2 H
Hypothesis

 w l be conducted every six years.  Initial studies to begin within one year of 
lementation. 

.   arvest Hypothesis 2—Harvest for Upper Cowlitz and Tilton River 
 Statement: 

Coho h d in the 
basin. 

Perform

arvest will not negatively affect productivity experiments being conducte

ance Criterion: 
es for coho are less than four percent. Harvest rat

Time Frame:  
Studies will be conducted yearly for the first three years of the FHMP implementation.   
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7.0 Monitoring and Evaluation 

The m
Sectio  6.0 is p

onitoring and evaluation program needed to test the major hypothesis described in 
n resented in this section of the report.  

7.1 OB
pop

7.1.1 
• ies in all in-basin fisheries.  

ent coded wire tag recovery efforts in Cowlitz River basin. 

he 

•  
greement. 

• Conduct lower Cowlitz River (Barrier Dam to Toutle River) spawning surveys 

TIVE: Implement a juvenile fish tagging and marking program for 

7.2.1 Tas
 

 facility juvenile fish marking protocols. 

                                                

JECTIVE:  Monitor natural and hatchery fish production from all 
ulations upstream of Toutle River. 

Tasks 
Monitor and document harvest rates for all spec
Conduct creel surveys in the lower Cowlitz, Tilton, and upper Cowlitz rivers 
to estimate total catch and effort. Mass mark Cowlitz hatchery production 
groups. 

• Coded wire tag Cowlitz Salmon Hatchery index groups. 

• Implem

• Enumerate all adult salmonid returns to Cowlitz River facilities above t
mouth of the Toutle River. 

Monitor stream flow in lower Cowlitz River to ensure that conditions are
consistent with Project operations outlined in the Settlement A

• Conduct lower Cowlitz River tributary steelhead spawning surveys. 

for Chinook, coho, chum, pink and sockeye salmon.  Develop an annual report 
of adult contributions. 

7.2 OBJEC
the Cowlitz River Basin.24 

ks 
• Develop Cowlitz Complex juvenile fish marking protocols.Develop Mayfield

downstream migrant

 
24 Juvenile marking plan is provided in Appendix 6. 
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7.3 OBJECTIVE:  Further refine credit mechanisms for reducing hatchery 
production as natural production increases.25 

7.3.1 Tasks 
• Calculate Cowlitz River basin hatchery smolt production versus natural smolt 

production annually.In conjunction with Cowlitz Falls Fish Collection facility 

hatchery versus natural 
smolt production from above the Barrier Dam. 

m. 

7.4 roduced fish 
into hatchery populations. 

7.4.1 T s
• Develop adult escapement goals for management and assure adequate 

on. 
• Develop annual Cowlitz Complex Production Table (see Appendix 

evelop adult handling protocols (AHP) and upstream transportation 
 

s at both the hatchery 
and on selected spawning grounds. 

7.5 OBJECTIVE:  Measure and monitor FPS for Mayfield and Cowlitz Falls (or 
other) fish collection systems. 

 
• yfield downstream migrant collection 

lity. 

• 

• Annually evaluate juvenile smolt mortality due to transportation and handling. 

                                                

develop Cowlitz River basin juvenile fish marking protocols. 

• Evaluate survival and contribution to fisheries of 

• Report annually on the origin of juvenile production from the Cowlitz River 
basin above the Barrier Da

OBJECTIVE:  Develop protocols for incorporating naturally p

a ks 

broodstock escapement via fishery management planning and implementati

5).D
program.Develop juvenile incubation and rearing protocols.

• Monitor percent hatchery and natural fish contribution

7.5.1 Tasks 
 Annually operate and evaluate the Ma

faci

Annually assist with the operations and evaluation of the Cowlitz Falls Fish 
Collection Facility. 

• Continue operation of stress relief ponds at Cowlitz Salmon Hatchery. 

 
25 The Cowlitz Hatchery Complex production table and adult handling protocols that apply to this FHMP 
are provided in the Appendices. 
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7.6 OBJECTIVE:  Measure R/S and abundance criteria in Upper Cowlit
Basin for sp

z River 
ring Chinook and late winter steelhead. 

• Re-run Cramer (April 2002) analysis annually using PSMFC data. 

ns. 

7.7 ance and R/S criteria for anadromous species 
in the Tilton River basin. 

7.7.1 

tinue operation of Mayfield downstream migrant facility.Develop an 
utions. 

7.8 adult passage studies in the Cowlitz River Basin. 

7.8.1 
• Continue operation of existing adult trap-and-haul system. 

• Radio-track anadromous fish through Mayfield Lake. 

aul 

7.9 ve rearing and release practices 
at the Cowlitz hatcheries. 

7.9.1 Tasks 
• Rear all species at low density rates.Test rear a portion of the hatchery 

production in enhanced environments. Rear all species at turnover rates less 
than 1.0 vessel volume per hour. 

• Attempt to mimic naturally produced smolt sizes and migration times for 
indigenous fish released from the hatcheries. 

• Develop research plan for data collection and analysis for each new rearing or 
release strategy tested. 

7.6.1 Tasks 
• Track adult salmonid returns to Cowlitz River facilities. 

• Develop an annual report of adult contributio

OBJECTIVE:  Measure abund

Tasks 
• Track number of adults released into the Tilton River system. 

• Con
annual report of adult contrib

OBJECTIVE:  Conduct 

Tasks 

• Conduct survival studies of adults transported using existing trap-and-h
facility. 

OBJECTIVE:  Implement and test innovati
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7.10 OBJECTIVE:  Develop a Disease Management Plan for the Cowlitz 
hatcheries 

• Incorporate elements of existing plans to develop site-specific best 

7.11 

7.11.1 Tasks 

7.12.1 

 Large woody debris distribution studies. 

7.13 
d in the lower Cowlitz River basin. 

7.10.1 Task 

management practices. 

OBJECTIVE: Obtain all necessary permits. 

• Obtain ESA-related permits. 

• Obtain fish collection and sampling permits. 

7.12 OBJECTIVE:  Conduct Lower Cowlitz River habitat assessments 

Tasks 
• Gravel distribution studies. 

• Gravel addition plan. 

• Channel maintenance studies. 

•

OBJECTIVE:  Conduct genetic interactions studies among listed and 
hatchery steelhea

7.13.1 Tasks 
• Fund genetic analysis study on steelhead. 
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Table 1-1. EDT Population Performance Data For Tilton River. 

 

ctivity Capacity Abundance
Fall Chinook P Tilton Fall Chinook 35.0% Lower Cowlitz-1 165.2 201,761 92,080 Spawning 2.0 2,020 1,025
Fall Chinook PFC Tilton Fall Chinook 90.0% Lower Cowlitz-1 293.5 435,414 318,638 Spawning 4.5 5,197 4,048

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning ctivity Capacity Abundance
Spring Chinook P Tilton River Spring 20.0% Lower Cowlitz-1 50.7 54,569 21,881 Spawning 1.8 1,602 720
Spring Chinook PFC Tilton River Spring 75.0% Lower Cowlitz-1 132.5 128,856 104,879 Spawning 7.5 4,906 4,255

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning ctivity Capacity Abundance
Coho P Tilton Coho 24.0% Lower Cowlitz-1 58.8 88,986 46,916 Spawning 2.4 2,916 1,687
Coho PFC Tilton Coho 86.0% Lower Cowlitz-1 160.8 204,407 177,021 Spawnin 8,215

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning ctivity Capacity Abundance
Winter Steelhead P Tilton River Steelhead 21.0% Lower Cowlitz-1 40.2 7,469 4,037 Spawning 2.3 393 219
Winter Steelhead PFC Tilton River Steelhead 91.0% Lower Cowlitz-1 161.8 28,377 25,306 Spawning 9.7 1,611 1,445

9,288.7

Produ

Produ

Produ

Produ

 

Population Performance data - Fall Chinook - 6/29/2004

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 AdultRName

g 5
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Table 2-1. EDT Population Performance Data For Upper Cowlitz. 
 
 

 
 
 

Population Performance data - Fall Chinook - 6/30/2004

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning Pro y Capacity Abundance
Fall Chinook P Cowlitz Fall Chinook 60.0% Lower Cowlitz-1 185.0 444,612 250,278 Spawning 5 5,142 3,096
Fall Chinook P Cispus Fall Chinook 49.0% Lower Cowlitz-1 130.7 180,105 72,747 Spawning 8 2,144 934
Fall Chinook PFC Cowlitz Fall Chinook 70.0% Lower Cowlitz-1 222.2 687,779 466,183 Spawning 6 9,006 6,511
Fall Chinook PFC Cispus Fall Chinook 70.0% Lower Cowlitz-1 184.5 230,596 143,322 Spawning 9 3,130 2,053

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning Pro y Capacity Abundance
Spring Chinook P Cowlitz Spring 45.0% Lower Cowlitz-1 64.4 156,226 101,276 Spawning 3 6,417 4,469
Spring Chinook P Cispus River Spring 23.0% Lower Cowlitz-1 45.6 45,438 22,861 Spawning 3 1,779 1,008
Spring Chinook PFC Cowlitz Spring 58.0% Lower Cowlitz-1 99.7 224,635 178,768 Spawning 9 10,578 8,782
Spring Chinook PFC Cispus River Spring 50.0% Lower Cowlitz-1 78.1 58,409 42,488 Spawning 4 2,580 1,995

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning Pro y Capacity Abundance
Coho P Cispus Coho 33.0% Lower Cowlitz-1 77.0 109,696 79,519 Spawning 0 5,020 3,752
Coho P Cowlitz Coho 57.0% Lower Cowlitz-1 64.4 508,391 328,955 Spawning 0 21,654 14,463
Coho PFC Cispus Coho 37.0% Lower Cowlitz-1 140.2 625,516 526,495 Spawning 5 27,375 23,729
Coho PFC Cowlitz Coho 61.0% Lower Cowlitz-1 143.2 1,282,722 1,080,000 Spawning 3 55,375 47,734

Species Alternative Pop_Name DI SmoltRName_1 SmoltProd_1 SmoltCapacity_1
SmoltNeq 

Abundance_1 Spawning Pr Capacity Abundance
Winter Steelhead P Cowlitz Steelhead 55.0% Lower Cowlitz-1 64.1 14,861 10,753 Spawning 3.7 832 607
Winter Steelhead P Cispus Steelhead 61.0% Lower Cowlitz-1 52.5 25,283 16,866 Spawning 3.1 1,432 965
Winter Steelhead PFC Cowlitz Steelhead 59.0% Lower Cowlitz-1 117.1 46,173 39,377 Spawning 7.1 2,661 2,285
Winter Steelhead PFC Cispus Steelhead 68.0% Lower Cowlitz-1 89.4 59,611 48,221 Spawning 5.4 3,465 2,824

ductivit
2.
1.
3.
2.

ductivit
3.
2.
5.
4.

ductivit
4.
3.
7.
7.

oductivity
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Table 3-1. Strategie r R na to er. 

on 
Strategies juvenile survival 

ty 

 for: 
 

returning offspring 
 

separate tributary 
 

alth’ 

s Examined fo eintroducing A dromous Fish the Cowlitz Riv

Reintroducti
Implications for: 
Evaluating wild 

and productivi

Implications
Accounting

at Barrier Dam

Implications for: 
Establishing 

populations

Implications for: 
‘Ecosystem He

1) Release CH spring 
Chinook stock adults
upstream of Cowlitz
Falls Dam, bu

 
 

t not 
into Tilton R. m 

efits. 

separate Tilton ID 
needed. No Tilton pop. 

Can begin in year 
1. 

Offspring cannot be 
distinguished fro
other Chinook 
offspring. 

No Tilton ben

Can begin 3 years 
after release. 

UC/CI offspring 
ID’d as 1 unit; no 

Adults choose 
spawning site in 
UC or CI; need 
spawner surveys to 
evaluate. 

Benefits from redd 
construction, 
carcasses,  begin in 
year 1. 

No Tilton benefits. 

2) Release CH spring 
Chinook stock adults 
upstream of Cowlitz 
Falls Dam, and into 

Can begin in year 
1. 

Offspring cannot be 
distinguished from 

t 

juveniles. 

Can begin 3 years 
after release. 

UC/CI and Tilton 
offspring ID’d as 1 

tivity 

Adults choose 
spawning sites; 
need spawner 
surveys to 

roblem Tilton R. 
other Chinook. 
Tilton offspring  no
distinguished 
among non-
transported 

unit for produc
ratio. 

evaluate.  P
of Tilton stock ID 
for appropriate 
transfer of returning 
adults. 

Benefits from redd 
construction, 
carcasses,  begin in 
year 1. 

3) Acclimate CH 
spring Chinook stock 
juveniles in 2 or more 
locations upstream of 
Cowlitz Falls Dam, 
but not in Tilton R. 

Evaluation delayed 
until adults r
and spawn, 4+ 
years out. Offspring 
cannot be 

eturn 

distinguished from 
other Chinook.  No 
Tilton benefits. 

ayed 

 

. 

 home 
 than 

ton 

construction, 
carcasses,  delayed 
until 3+ years out.  
No Tilton benefit. 

Evaluation del
until adults return 
and spawn, & their
offspring return as 
adults 8+ years 
out.  No Tilton 
benefits

Returning adults 
more likely to
to release site
from smolt 
releases.  No Til
benefit. 

Benefits from redd 

4) Acclimate CH 
spring Chinook stock 
juveniles in 2 or more 

 of 

Evaluation delayed 
until adults return 
and spawn, 4+ 

ished 
k 

Evaluation delayed 
until adults return 
and spawn, & their 

n as 
to release site. 

nsfer 

Benefits from redd 
construction, 
carcasses,  delayed 

 years out. locations upstream
Cowlitz Falls Dam, 
and  in Tilton R. 

years out. Offspring 
not  distingu
from other Chinoo
or stream-origin. 

offspring retur
adults 8+ years 
out.  Single unit 
evaluation. 

Returning adults 
more likely to home 

Problem of Tilton 
stock ID for tra
of adults. 

until 3+

5)  #1 and release 
uniquely marked CH 
spring Chinook stock 
juveniles in Tilton 
River 

Tilton benefit of 
identifiable 
returning adults that 
can be transported 

 

ars 
e.  For 

Tilton see box 4 
above.  Eventual 

n. 

 

 4 See boxes 1 & 4 
above. 

See box 1 but with 

to Tilton & 
subsequent 
juveniles evaluated
in-stream 

Partial evaluation 
can begin 2 ye
after releas

single unit 
evaluatio

See boxes 1 and
above. 

6) Acclimate pre-
smolts in UC, CI & 
Tilton, then truck 
below Mayfield for 
release; no natural 
migration; must be 
uniquely marked per 
site for retuning adult 
transfer. 

rn 
and spawn, 4+ 
years out. Offspring 
not  distinguished 
from other Chinook 
or by stream-origin. 

See box 4 above 

transferred to 
‘home’ R. & then 
chose spawning 
site, but progeny 
origin will not be 
distinguishable at 
adult return. 

Benefits from redd 
construction, 
carcasses,  delayed 
until 3+ years out. 

Evaluation delayed 
until adults retu

1st adult returns 
could be 
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Table 3-1 continued. Strategies Examined for Reintroducing Anadromous Fish to the Cowlitz River.  

Reintroduction 
Strategies 

Implications for: 
CH annual  
broodstock needs 

Implications for: 
Genetic risk 
reduction 

Implications for: 
Maximizing total 
adult returns  

Implications for: 
Juvenile life history 
patterns and 
diversity 

1) Release CH sp
Chinook stock adult
upstream of Cowlitz 
Falls Dam, but not 
into Tilton R. 

ring 
s  

ust 
h 

adults to allow 
measurable 
production. 

 due  the 
 

t 
d. 

ue to juvenile 
trapping and 
trucking, all UC/CI 
strategies prevent 
normal use of 
former  migration 
and rearing zones.  
If this is detrimental 
to spring Chinook 
success, 0+ age 
fish could be 
facility-reared to 1+ 
for release 
downstream. 

Fewer adults 
needed from
returns to CH 
without Tilton 
program.  CH m
supply enoug

Reduction of 
domestication
to  mate choice 
and natural 
selection on fry & 
pre-smolts. 

Removes 
production from
hatchery, unless
adults are surplus; 
without Tilton 
releases may no
be maximize

* D

2) Release CH spring 
hinook stock adults 

owlitz 
Falls Dam, and into 
Tilton R. 

CH must supply 
enough adults for 
both locations to 
allow measurable 
production. 

Reduction of 
domestication due 
to  mate choice 
and natural 
selection on fry & 
pre-smolts. 

production from the 
hatchery, unless 
adults are surplus. 

* Removes 
C
upstream of C

3) Acclimate CH 
spring Chinook stock 
juveniles in 2 or more 
locations upstream of 
Cowlitz Falls Dam, 
but not in Tilton R. 

A small to moderate 
increase in 
broodstock take 
may supply enough 
fry for acclimation. 

Lack of mate 
choice.  Juveniles 
may be related to 
hatchery releases.  
Natural selection 
during stream 
phase. 

Minimum reduction 
of hatchery 
production. 
Potential to 
increase adult 
returns in early 
years to lesson 
hatchery fish 
needs. Not 
maximized w/o 
Tilton. 

* 

4) Acclimate CH 
spring Chinook stock 
juveniles in 2 or more 
locations upstream of 
Cowlitz Falls Dam, 
and  in Tilton R. 

A small to moderate 
increase in 
broodstock take 
may supply enough 
fry for acclimation. 

Lack of mate 
choice.  Juveniles 
may be related to 
hatchery releases.  
Natural selection 
during stream 
phase. 

Minimum reduction 
of hatchery 
production. 
Potential to 
increase adult 
returns in early 
years to lesson 
hatchery fish 
needs. 

* 

5)  #1 and release 
uniquely marked CH 
spring Chinook stock 
juveniles in Tilton 
River. 

CH must supply 
enough adults and 
juveniles to allow 
measurable 
production in both 
locations. 

See boxes 1 & 3 
above. 

Removes 
production from the 
hatchery, unless 
adults are surplus; 
Tilton releases 
improve 
maximization. 

* 
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Table 3-1 continued. Strategies Examined for Reintroducing Anadromous Fish to the Cowlitz River.  

Reintroduction 
Strategies 

Implications for: 
CH annual  
broodstock needs 

Implications for: 
Genetic risk 
reducti  

Implications for: 
Maximizing total 
adult returns  

Implications for: 
Juvenile life history 
patterns and 
diversity 

on

6) Acclimate pre-
smolts in UC, CI & 
Tilton, then truck 
below Mayfield fo
release; no natural 
migration; must be 
uniquely marked per 
site for retuning adult 
transfer. 

A small to moderate 
increase in 

acclimation. 

Lack of mate 
choice Pre- 

selection during 
stream phase 
starts post-
trucking. 

Potential to 
increase adult 

hatchery adults 
required for 
reintroduction 
phase.  Minimum 
reduction of 
hatchery 
production.  
Bypasses current 
mortality levels at 
Cowlitz Falls Dam. 

* 

r 
broodstock take 
may supply enough 
pre-smolts for 

smolts be related 
to hatchery 
releases.  Natural 

returns in early 
years; lessens the 
need  for ‘normal’ 

.  

 

Cowlitz River Project License – SA Article 6 3-4 Final FHMP 



Cowlitz River Project, FERC No. 2016 

 
 
 
 

Appendix 4. Adult Handling Protocols 
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Table 4-1.  2004 Adult Handling Protocol for the Cowlitz Complex. 
2004 ADULT HANDLING PROTOCAL - COWLITZ SALMON HATCHERY 

 Disposition of adult salmonids that arrive at the Cowlitz Salmon Hatchery

BY 2004 ORIGIN26

LOWER 
COWLI

TZ 
TILTON 
RIVER 

UPPER 
COWLITZ 

OR  CISPUS27
LA

HATCHERY 
ESCKE 

SCANEWA 
APEMENT 
GOAL 

Spring  
Chinook 

H 0 0 33% rns 
AHN

67% rns 
AHN 

2,6 of retu
28

 of retu 7129

 W 0 0 0 100 0 % AHN 
Fall 
Chinook 

H 0 0 0 0 1,9   00

 W –Tilton 0 100% 0 0 0 
Coho –  
N run 

0 500 A  33% rns  
AHN 

67% rns 
AHN 

1,7  H HN  of retu  of retu 50

 W – upper 
Cowlitz  

0 0 0 100 0 %  

 W – Tilton  0 100% 0 0 0   
Early winter 
steelhead30

H 1
AHN 

0 0 1700% 0 2 

 W – Tilton  0 100% 0 0 0  31

 W – upper 
Cowlitz 

0 0 0 100% 0 

Late winter 
steelhead 

H 1
AHN 

150 200 4100% 0  5 

 W – upper 
Cowlitz 

0 0 0 100% 0 

 W - Tilton 0 100% 0 0 0 
Summer 
steelhead 

H 1
AHN 

0 0 0 4100% 5 

 W 1 0 0 0 0 00% 
Sea-run 
cutthroat 

H A 0 0 0 70
ne

HN % of broodstock 
eds for each stock.  

 W - Tilton 0 AHN 0 0 Li
bro

mited to 30% of 
odstock needs. 

 W – upper 
Cowlitz 

0 0 0 AHN Li
bro

 mited to 30% of 
odstock needs. 

 W- 0 0 0 AHN Li
bro

 mited to 30% of 
odstock needs. 

Chum W 1 0 0 0 0 00% 
Sockeye W 1 0 0 0 0 00% 
Pink W 1 0 0 0 0 00% 

                                                 
26 H = hatchery-origin, W = natural-origin 
27 Releases to upper Cowlitz or Cispus are designed to increase natural production. 
28 AHN = above hatchery brood stock needs. 
29 2,000 hatchery spring Chinook for upper basin natural production (see Section 5.0). 
30 Run timing prior to March 15. 
31 Early winter fish will not be stocked in the Tilton. 
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Table 4-2.  2004 Adult Handling Protocol for the Cowlitz Complex. 
2004 ADULT HANDLING PROTOCAL - COWLITZ TROUT HATCHERY 
Disposition of adult salmonids that arrive at the C litz Trout Hatchery ow

BY 2004 ORIGIN32
LOWER 

COWLITZ 
TILTON 
RIVER 

UPPER 
COWLITZ 

OR CISPUS33
LAKE 

SCANEWA 
HATCHERY 

BROODSTOCK 
Spring  
Chinook

H 0 0 33%  67%  0 
 

 W 0 0 0 100%  0 
Fall 
Chinook 

H 100% 0 0 0 0 

 W 0 100%  0 0 0 
Co  – N 
run

H 0 ho
 

0 0 33%  67%  

 W – upper 
Cowlitz  

0 0 0 100%  0 

 W – Tilton  0 100% 0 0 0 
Early winter  
steelhead34

H 100% AHN35 0 0 0 036

 W – Tilton  0 100% 0 0 0 
 W – upper 

Cowlitz 
0 0 0 100% 0 

Late winter 
steelhead 

H 100% AHN 0 0 0  011

 W – upper 
Cowlitz 

0 0 0 100% 0 

 W - Tilton 0 100% 0 0 0 
Summer 
steelhead 

H 100% 0 0 0 011

 W 100% 0 0 0 0 
Sea-run 
cutthroat 

H AHN 0 0 0 70% of broodstock 
needs for each stock.  

 W - Tilton 0 AHN 0 0 Limited to 30% of 
broodstock needs. 

 W – upper 
Cowlitz 

0 0 0 AHN Limited to 30% of 
broodstock needs. 

 W- 0 0 0 AHN Limited to 30% of 
broodstock needs. 

Chum W 100% 0 0 0 0 
Sockeye W 100% 0 0 0 0 
Pink W 100% 0 0 0 0 

 
 

 

                                                 
32 H = hatchery-origin, W = natural-origin 
33 Releases to upper Cowlitz or Cispus are designed to increase natural production. 
34 Run timing prior to March 15. 
35 No early winter stocked upstream of Mayfield dam with implementation of FHMP. 
36 All steelhead broodstock will be collected at the Cowlitz Salmon Hatchery separator. 
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ix 5.  Co litz Compl x Produ tion Tab 37

 
rod ction Ta le 

             

Append  w e c le

Post-remodel P u b
 

                                    
37 Defines Tacoma Power’s annual hatchery production obligation.  Subject to adjustment by FTC up to 

it mechanism. maximum limit in place at time of review and cred
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Table 5-1  Post re odel Cowlitz Complex Production Table 
  

OWLITZ  SALMON ATCHERY    
DA E

. m
       
  C H
      T  SIZE POUNDS
CHINOOK, FALL, CO TZ RIVE 2)WLI R (26.000      
EGG TAKE GOAL  4,136,657      
Cowlitz stock only        
PLANTING GOAL 0 1-May 80 50,000  4,000,00   
Release size of 80 fpp       
On station release at owlitz Salm ry  C on Hatche     
         
COWLITZ, SPRING NOOK, C IVER (26.0002)CHI OWLITZ R     
EGG TAKE GOAL  1,122,807      
No retention of adults after August 1      
PLANTING GOAL 332,000 1-Apr     4 80,583
Release si  of 4 fpp   ze      
PLANTING GOAL 332,000    1-Apr 8 40,292
Release size of 8 fpp        
PLANTING GOAL  332,000   1-Apr 16 20,146
Release size of 16 fpp       
Average release size of 8 fpp       
On station release at Cowlitz Salmon Hatchery     
         
COHO, COWLITZ RIVER (26.0002)      
EGG TAKE GOAL  2,843,952      
         
PLANTING GOAL  2,310,000   1-Apr 15 154,000
Release size of 15 fpp       
On station release at Cowlitz Salmon Hatchery     
         
       TOTAL 345,021
       
  COWLITZ  TROUT HATCHERY     
      DATE SIZE POUNDS
LATE WINTER STEELHEAD, COWLITZ RIVER (26.0002)    
EGG TAKE GOAL  589,865      
Broodstock collected at Cowlitz Salmon Hatchery separator    
PLANTING GOAL  450,000   1-Apr 5 90,000
Release size of 5 fpp        
On station release at Cowlitz Trout Hatchery     
         
SEARUN CUTTHROAT, COWLITZ RIVER (26.0002)     
EGG TAKE GOAL  83,378      
Integrated broodstock, 30% minimum wild upper basin adults    
PLANTING GOAL  50,000   1-Apr 8 6,250
Release size of 8 fpp        

On station release at Cowlitz Trout Hatchery     
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Table 5-1 continued.  Cowlitz Complex Production Table. 

         
EARLY WINTER STEELHEAD, COWLITZ RIVER (26.0002)    
EGG TAKE GOAL  283,487      
Broodstock collected at Cowlitz Salmon Hatchery eparator     s
PLANTING GOAL  200,000   1-Apr 5 40,000
Release size of 5 fpp        
On station rel  ease at Cowlitz Trout Hatchery    
         
SUMMER STEELHEAD, COWLITZ RIVER (26.0002)     
EGG TAKE GOAL  750,406      
Broodstock collected at Cowlitz Salmon Hatchery separator    
PLANTING GOAL  450,000   1-Apr 5 90,000
Release size of 5 fpp        
On station release at Cowlitz Trout Hatchery     
       TOTAL 226,250
         
     COWLITZ COMPLEX TOTAL 571,271
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Table 6-1.  Cowlitz River Basin Juvenile Salmonid Marking Program - 2003 

 
Cowlitz Project (FERC No. 2016) Fisheries and Hatchery Management Plan 

Release 
Location 

Spring 
Chinook 

Fall  
Chinook 

Coho Steelhead38 Cutthroat Chum Sockeye Pink NOTES 

Cowlitz 

Trout 

Hatchery 

NA NA NA 100% 

adipose clip 

100% 

adipose clip 

NA NA NA  

Lower river 

net pen 

releases 

NA NA NA 100% 

adipose clip 

NA NA NA NA  

Cowlitz 

Salmon 

Hatchery 

100% 

adipose clip 

+ coded wire 

tag (cwt) 

96% 

unmarked, 

4% ad+cwt 

100% ad 

clipped, 3% 

ad+cwt 

NA NA NA NA NA  

Mayfield 

Dam 

Collector 

Blank wire 

tag - snout  
Blank wire 

tag - snout 
Blank wire 

tag - snout 

Blank wire 

tag - snout 

Blank wire 

tag - snout 

NA NA NA  

Tilton River NA NA NA Not marked Not marked NA NA NA Fry 

plants 

Cowlitz 

Falls Fish 

Collection 

Facility 

Un-marked, 

small percent 

elastomer 

marked 

NA Un-marked Unmarked, 

small 

percent 

elastomer 

marked 

100% 

elastomer 

marked and 

numeric tag 

NA NA NA Only 

smolts 

marked 

Upper 

Cowlitz 

River basin 

Not marked NA NA Fry: not 

marked, 

smolts: 

adipose and 

RV clip 

NA NA NA NA Fry and 

smolt 

plants 

 

                                                 
38 All stocks – late winter-run, early winter-run, summer-run 
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TACOMA’S RESPONSES TO COMMENTS RECEIVED ON  
FINAL DRAFT – FISHERIES AND HATCHERY MANAGEMENT 

PLAN, JULY 2, 2004 
 
Comments from NOAA Fisheries, July 20, 2004: 
 
Comment 1: 
 

age 9.  The list of reasonable andP  prudent measures (RPM) that follows does not 

tions.  This whole 

es 
vered 

pulation recovery goal, but rather one of many criteria used in 

is 

h 

include the specific terms and conditions that are associated with the RPMs.  For 
example, #19 (page 11) is just the RPM, and does not include the terms and conditions 
that would allow a resident trout stocking program.  Either delete these, add the terms 
and conditions, or explicitly state in the sentence on page 9 that these are only RPMs. 
 
Response to Comment 1: 
 
Tacoma Power has changed the text to indicate these are reasonable and prudent 
measures.     
 
Comment 2: 
 

age 13.  Section 3.5, Viable, Self-Sustaining, and Recovered PopulaP
section, including the title and table, should be modified.  Changes throughout the 
document reflecting these abundance values also should be made.  The abundance valu
called for in license article 3 are not equivalent to Aviable, self-sustaining, and reco
populations.@  We believe the abundance values stated below are Aself-sustaining@ as 
required by license article 3.  Following are the abundance values and an explanation of 
how NOAA Fisheries, along with the U.S. Fish and Wildlife Service, arrived at them. 
 
The target abundance value for coastal cutthroat trout, salmon, and steelhead in the 

owlitz River is not a poC
determining whether or not a fish ladder will be built.  Nevertheless, for the likely 
continued persistence of the population in the short term, the abundance target should be 
greater than or equal to the minimum population size that prevents an unacceptable rate 
of inbreeding and risk of extinction in the near term.  The absolute number of individuals 
in a population is one indicator of whether the population can sustain itself into the 
future in the face of environmental fluctuations and small-population stochasticity.  Th
aspect of evaluating extinction risk is related to the concept of minimum viable 
populations (McElhany et al. 2000).  
 
Conservation biologists have argued that endangerment of a population (likelihood of 
extinction) should be defined as the probability of persistence over a period of time.  A 
minimum viable population size might then be defined as the population size N at whic
the probability of persistence over the next x years is y%.  Quantitative approaches to 
population viability analysis are categorized into three groups: 1) Arules of thumb,@ 2) 
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analytical approaches, and 3) simulation approaches (Thompson 1991).  Abundance 
estimates, population growth rate, population spatial structure, and diversity parameters 

re necessary in evaluating population viability (McElhany et al. 2000).  Limited 

steelhead prec
population via e 
i ormation on
determining the minimum population z
inbreeding and risk of extin t
 
The A50/500" rule of thumb prescribes a short-term effective population size (Ne) of 50 to 
prevent an unacceptable rate of inbreeding, and a long-term population size of 500 (Ne) 
to maintain overall genetic variability and to ensure that critically low numbers do not 
result from normal variation associated with environmental variation (Soule 1980; 
Thompson 1991).  The effective population size is the ideal number of breeding 
individuals produced each generation by random union of an equal number of male and 
females randomly drawn from the previous generation.  The effective population is a 
smaller number of individuals than the minimum viable census population (N ), which is 
the total number of mature fish in the population, including fish that do not successfully 
spawn in any given year.  We propose to use the minimum viable census population size 
as the abundance value for cutthroat trout, salmon, and steelhead in the Cowlitz River 
Basin to be used in evaluating the merit of building a fish ladder. 
 
Preliminary abundance targets are provided below for both the Tilton River and upper 
Cowlitz River Basin.  A single abundance target combining these two areas is not 
proposed due to NOAA Fisheries= definition of a population to use when assessing 
population viability.  NOAA Fisheries defines an independent population as Aa group of 
fish of the same species that spawns in a particular lake or stream (or portion thereof) at 
a particular season and which, to a substantial degree, does not interbreed with fish from 
any other group spawning in a different place or in the same place at a different season@ 
(McElhany et al. 2000). 
 
When using the 50/500 rule of thumb for the minimum viable effective population, the 
minimum viable census population (N) can be determined using either: 1) a second Arule 
of thumb,@ or 2) an analytical formula (Thompson 1991).  In order to use the analytical 
formula, data available on sex ratio, progeny produced, and change in population size is 
needed to translate the minimum viable effective population size (Ne) to the minimum 
viable census population (N).  Lack of information on these data for cutthroat trout, 
salmon, and steelhead in the Cowlitz River at this time forces us to devise a second rule 
of thumb when determining abundance targets.  An average value for the Ne/N ratio of 
10%-50% is often proposed as a rule of thumb, resulting in the minimum viable census 
population falling within one order of magnitude of the minimum effective population size 
(Thompson 1991).  The tables below contain a range of potential abundance targets 
(minimum viable census population size (N)) over a range of spawning rates using 50 
and 100 as the minimum effective population size (Ne).  Spawning rate is defined as the 

a
information on these parameters for Cowlitz River coastal cutthroat trout, salmon, and 

ludes the use of analytical or simulation approaches for assessing 
bility and determining a minimum viable population size.  Until we hav
 these param ters, we propose to use a Arule of thumb@ approach in nf e

si e that prevents an unacceptable rate of 
c ion.   
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number of successful spawners of the total mature fish in the population.  We assume a 
spawner sex ratio of 1 male:1 female. 
 
Table 1. Relationship between an effective population size, Ne , of 50 and census 

population size, N, given various levels of adult contribution to the next 
generation (spawner rate) and assuming equal numbers of males and 
females and equal contribution to the next generation by each adult.  

 
 

Spawner Rate (% of total mature fish)  
 

 
10% 

 
20% 

 
30% 

 
40% 

 
50% 

 
60% 

N Abundance Target 500 250 167 125 100 83 
Ne Effective Population 50 50 50 50 50 50 

 
Table 2. Relationship between an effective population size, Ne , of 100 and census 

population size, N, assuming a 20% spawner rate success (Waples 1990) 
and assuming equal numbers of males and females and equal contribution 
to the next generation by each adult.  

 
 

  
N Abundance Target 

 
1000 

 
500 

 
333 

 
250 

 
200 

 
167 

Ne Effective Population 100 100 100 100 100 100 
 
Setting a single target abundance level is challenging due to the variety of migratory and 
life-history patterns observed in coastal cutthroat trout.  Anadromous coastal cutthroat 
trout spawn first at 2-4 years of age and may return 2-5 times to overwinter and spawn 
(Moyle 2002).  Furthermore, both adults and juveniles can migrate extensively within a 
system throughout a year and coastal cutthroat trout can spawn multiple times, making it 
difficult to determine how many of the downstream and upstream migrants passing a 
particular location should be attributed to the spawning population of interest in any 
given year.  Some have even returned from coastal waters to their natal rivers as non-
spawning fish.  This complicated life history confounds abundance estimates and 
increases the uncertainty in determining population viability.  
 
Due to the difficulty in accurately attributing coastal cutthroat trout captured at the 
collection facilities within the Cowlitz system to the spawning population for that year, 
we recommend using the conservative target abundance level of 500 fish each for the 
Tilton River and upper Cowlitz River populations.   
 
For the short time period and specific circumstances that this target abundance number 
is to be used, we recommend an Ne of 100 as a threshold for salmon.  Additionally, for 
this indicator of sustainability to be valid, it must take into account the presence of 
hatchery-origin fish among the spawners.  It should be underscored that this is not the 
level that we believe constitutes recovery, but rather it is a realistic number for the 
question at hand - a threshold that is indicative of a potentially sustainable population.  
Since the average ratio of potential spawners to actual spawners for salmon and 
steelhead is thought to be approximately 20% (Waples 1990), we recommend using the 
abundance level of 500 fish each for the Tilton River and the upper Cowlitz River groups 
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of Chinook salmon, coho salmon, and steelhead.  We propose that all fish returning to the 
Tilton and all fish returning to above Cowlitz Falls would be each counted as one 
population for each species in each location since they are all originating from the same 
hatchery stocks and have not had long enough to evolve into distinct populations.  In 
other words, the abundance value would be 500 for each Chinook salmon and steelhead 
group (one group each) above Cowlitz Falls and 500 for each Chinook salmon, coho 
salmon, and steelhead  group (one group each) in the Tilton River.   
 
It should be emphasized that these proposed abundance targets are based on our 
interpretation of currently available data and literature and should be modified as more 
rigorous analysis of new data is completed.  These are interim abundance targets and 
ongoing and future planning processes, such as recovery planning, may change the 
targets and our approach to setting these targets. 
 
Response to Comment 2: 
 
Tacoma has adjusted Table 3-1. – Adult abundance targets by basin and species, to 
reflect the abundance values proposed herein and included the entire text of Comment 2 
into the Final FHMP (See Section 3). 
 
Comment 3: 
 
Page 17.  There will be a delay in hatchery production up to two years before releases 
reflect changes due to credit.  For example, if in the spring/summer of 2004 the five-year 
moving averaged total spring juvenile production was 300,000, then spawning in the fall 
of 2004 could be reduced to reflect the credit.  However, these fish would not be released 
until the spring of 2006.  Would the credit mechanism require that the Washington 
Department of Fish and Wildlife (WDFW) destroy eggs that have already been collected?  
If, for example, in 2004 the credit was 100,000 smolts, then would WDFW destroy 
juveniles on hand from the 2004 brood, or would the credit apply to the 2005 brood, 
which would not be released until 2006?  This should be described clearly so that all the 
parties know the delay involved and the consequences of destroying fish on hand. 
 
Response to Comment 3: 
 
Tacoma has changed the text to clarify when the credit will begin and when and how the 
Cowlitz Complex hatchery production will change.  No fish already present at the 
Cowlitz Complex will be destroyed.  For example, the Final FHMP notes that when the 
credit is calculated in 2004, no affect upon the hatchery operations will occur until 2005 
and after. 
 
Comment 4: 
 
Page 18.  The title of Table 3-4 needs to be corrected.  Footnote 2 needs clarification; all 
juveniles going upstream now will be marked, so these should not be counted as natural 
production.  Does Tacoma Power propose to count those hatchery fish released upstream 
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of the dams as natural production?  Our understanding is that much of the production 
out of the upper basin in the past was from the juvenile releases.  You may want to 
compare survival, from release to collection, of marked fish released to estimate the 
proportion of hatchery fish in past collections. 
 
Response to Comment 4: 
 
Tacoma has corrected the title of the Table Juvenile Counts at Mayfield and Cowlitz Falls 
Dam (1997-2003).  Tacoma does not support the continued release of juveniles in the 
upper Cowlitz River basin.  The Final FHMP calls for the ending of all juvenile releases 
in the upper Cowlitz River basins.  If upper basin juvenile releases from the Cowlitz 
Complex were to continue (life stages prior to smolt), and if the resulting migrant fish 
could be identified as to origin, Tacoma proposes to take credit for the production due to 
the competition affects upon naturally produced out migrants that reduce natural fish 
abundance. 
 
Comment 5: 
 
Page 19.  The comparison for steelhead used in Table 3.5 is not an appropriate example 
for comparison of hatchery and natural steelhead.  These are summer steelhead, for one, 
and second, the hatchery steelhead are Skamania Stock derivatives and have a long 
history of domestication.   
 
Response to Comment 5: 
 
The data presented on hatchery fish versus wild fish survival is meant to illustrate that the 
2:1 credit is conservative based on research conducted in other basins. As the summer 
steelhead value is not used to calculate the credit, the inclusion of this data point is 
reasonable.  The Cowlitz late winter steelhead stock also has a long history of 
domestication as this stock has been reared at the hatchery for over 35 years. 
 
Comment 6: 
 
Page 22.  The fry planting analysis does not look right.  The assumption that fry plants 
will reduce the number of naturally produced smolts due to density dependence includes  
the assumption that adding fry will cause the carrying capacity to be exceeded.  If the 
50,000 smolt capacity is used, and the fry to smolt productivity estimate is used, then the 
fry capacity should be at least 1,666,666 fry (50,000 smolts/3% fry to smolt survival).  
The production of naturally produced smolts should not be affected until the number of 
fry exceeds this level.  The main reason that fry releases are not used is that the survival 
benefit of rearing the fish in the hatchery is lost (> 80% egg to smolt survival). 
 
Response to Comment 6: 
 
The assumption that the number of naturally produced smolts should not be affected until 
the fry capacity value is achieved is not correct.  Competition effects, which reduce fish 
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survival, occur at all seeding levels.  As the number of fry increase in a stream, 
competition effects become greater until the point that adding more fry results in no 
increase in production (i.e. the stream reaches carrying capacity).  However, it should be 
noted that when applying the Beverton-Holt production function, adding more fish does 
increase (very slightly) the number of fry produced even after capacity of the stream is 
reached. 
 
The data in Table 3-8 of the Final Draft FHMP does show that total smolt numbers 
increase as more and more hatchery fry are added.  The effect being demonstrated is that 
as more hatchery fry are added to the stream, the production of natural smolts decreases 
due to competition effects (i.e. fish competing for food and space). 
 
Comment 7: 
 
Page 25.  There might be some benefit in acclimating some production in the upper basin 
to address the issues raised by the Yakama Nation.  If adults are not naturally 
distributing themselves to all the “good” habitat, then a short-term acclimation program 
may be used to fill this habitat.  This would not have to be a large program and all fish 
released could be uniquely marked so as not to disrupt the productivity study. 
 
 
Response to Comment 7: 
 
Acclimation facilities for juvenile production in the upper Cowlitz River basins could be 
considered in the next iteration of the FHMP (after Year 6).  Text has been added in 
various sections of the Final FHMP to emphasize this point (See Executive Summary). 
Also, see response to Comment 1 from the Yakama Nation.  Marking of juvenile releases 
would be a prudent measure to evaluate the program. 
 
Comment 8: 
 
Page 37-38.  Are the Artificial Production Review and Evaluation comments going to 
addressed in this FHMP?  This should be stated in the document after the list on page 38. 
 
Response to Comment 8: 
 
The applicability of the Artificial Production and Review Evaluation findings to the 
Cowlitz Complex will be addressed in more detail in the Hatchery Complex Remodel and 
Phase-In Plan, Settlement Agreement, License Article 7. Tacoma Power has added text to 
this section of the Final FHMP to describe how these comments are addressed. 
 
Comment 9: 
 
Page 38.  This section needs to be updated to reflect changes in harvest impacts since the 
1996 brood year.  The Lower Columbia Fish Recovery Board (LCFRB) has produced a 
harvest white paper that shows that harvest impacts have been reduced from levels that 
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are described in this section.  All of the tables in section 4.7 should remain, but they 
should be labeled Abefore,@ with new tables showing the current exploitation rates.  Fall 
Chinook salmon is now managed not to exceed 49% and has averaged in recent years 
less than 45%.  Naturally produced coho salmon are now protected by selective fisheries 
for marked hatchery coho salmon in ocean and in river sport fisheries. 
 
It also needs to be identified that NOAA Fisheries has signed a Fisheries Management 
and Evaluation Plan (FMEP) for the Cowlitz Basin and lower river sport fisheries  
authorizing fisheries managed by WDFW in the Cowlitz River.  These fisheries for spring 
Chinook salmon are selective for marked hatchery Chinook salmon only and have 
reduced the exploitation rate on naturally produced spring Chinook salmon to less than 
10% (see the Washington Lower Columbia River FMEP which NOAA Fisheries 
concurred with by letter on December 29, 2003).  It is interesting that selective fisheries 
are mentioned in the fall Chinook salmon section but not in the spring Chinook salmon 
section. 
 
Response to Comment 9: 
 
Tacoma Power has revised the text of the Final FHMP to include the overall harvest 
exploitation rates received from NOAA Fisheries. 
 
Comment 10: 
 
Page 42.  It should be noted that cutthroat trout retention is not permitted in the Cowlitz 
River Basin above Mayfield, thus protecting naturally produced cutthroat trout in these 
areas. 
 
Response to Comment 10: 
 
Comment noted.  Harvest impacts to naturally-produced (unmarked ) sea-run cutthroat 
occur in lower Cowlitz River consumptive fisheries from incidental take and hook-and-
release fishing. 
 
Comment 11: 
 
Page 46.  Under Artificial Propagation Programs, the last sentence could include 
language that states that in addition to being similar to the naturally produced 
population, the programs must also be operated to achieve program goals, i.e., to meet 
broodstock and harvest goals. 
 
Response to Comment 11: 
 
Comment noted.  Tacoma has changed the text of the Final FHMP. 
 
Comment 12: 
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Page 48.  Table 5-2.  The table harvest rate numbers need to be updated; current 
estimates are 22% for wild (unmarked) spring Chinook salmon and 53% for hatchery 
spring Chinook salmon (this is based on the 2001-2003 fisheries management, from the 
LCFRB recovery plan).  Impacts to naturally produced spring Chinook salmon were 
broken out into 18% ocean, 1% mainstem commercial, 1% mainstem sport, and 2% 
tributary sport.  In addition, it should be noted that harvest directed at naturally 
produced (wild) spring Chinook salmon will need approval from NOAA Fisheries 
because directed fisheries were not proposed under the current FMEP. 
 
Response to Comment 12: 
 
Tacoma has revised the text of the Final FHMP to include the overall harvest exploitation 
rates received from NOAA Fisheries. 
 
Comment 13: 
 
Page 48-49.  Currently there are no proposals to increase harvest of wild spring Chinook 
salmon in the lower Columbia River.  Harvest will continue to target marked hatchery 
fish only and is not expected to target wild fish until natural production levels are at or 
near recovery levels. 
 
Response to Comment 13: 
 
Comment noted.   
 
Comment 14: 
 
Page 50.  Table 5-3.  The table needs to be updated to reflect changes in fisheries 
management; the differences between hatchery and wild spring Chinook salmon harvest 
rates could be included.  For estimates,  see #12 above for comments on Table 5-2, 
including the comment regarding a fishery directed at naturally produced adults. 
 
Response to Comment 14: 
 
Tacoma has revised the text of the Final FHMP to include the overall harvest exploitation 
rates received from NOAA Fisheries. 
 
Comment 15: 
 
Page 51.  Fourth bullet.  The drop rate needs to be defined, as does who would be 
funding the monitoring and evaluation activities needed to estimate this rate. 
 
Response to Comment 15: 
 
Tacoma Power currently funds, and will continue funding, all juvenile coded wire tag 
programs at the Cowlitz Complex.  The “drop rate”, or percent of hatchery juveniles that 
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do not have a missing adipose fin, is currently calculated for all lots of coded wire tagged 
fish released from the Cowlitz Complex.   
 
Comment 16: 
 
Page 52.  Reintroduction strategy.  The FHMP did not consider in Appendix 3 the 
strategy that was supported by the Yakama Nation and could be supported by NOAA 
Fisheries.  This is the current strategy of releasing marked smolts that are acclimated in 
the upper basin.  By marking the smolts, they can be distinguished from naturally 
produced juveniles and can be selected for release into the upper basin when they return 
as adults.  By releasing smolts and not fry, the hatchery survival benefit can be fully 
utilized.  The FHMP should consider this approach, but it should not be fully 
implemented until fish collection efficiency improves. 
 
Response to Comment 16: 
 
Acclimation facilities for juvenile production in the upper Cowlitz River basins could be 
considered in the next iteration of the FHMP (after Year 6). Also, see response to 
Comment 1 from the Yakama Nation.  Marking of juvenile releases would be a prudent 
measure to evaluate the program. In addition, the text in Appendix 3 has been changed to 
describe the pros and cons of this type of program 
 
Comment 17: 
 
Page 53.  Pre-Trigger 1 or 2.  In “Prior to initiating Phase 1”, the term “Phase 1" does 
not seem appropriate, since activities from Phase 1 are already ongoing before reaching 
Trigger 1.  The term should be “Trigger 1" or something similar. 
 
Response to Comment 17: 
 
Tacoma Power has changed the text of the Final FHMP to reflect this comment.   
 
Comment 18: 
 
Page 57.  5.1.3.6.  First bullet.  It is probably unrealistic to expect WDFW to change 
Pacific Salmon Commission and Pacific Fisheries Management Council Chinook salmon 
harvest management to support selective fisheries.  These ocean fisheries target healthy 
naturally produced stocks (e.g., Hanford Reach upriver bright fall Chinook salmon) as 
well as unmarked hatchery fall Chinook salmon stocks, and going to a selective fishery 
would cause them to forego harvest on these healthy stocks. 

acoma Power received this text from the WDFW and included the text unedited in the 
Final FHMP. 
 

 
Response to Comment 18: 
 
T

Cowlitz River Project License – SA Article 6 7-10 Final FHMP 



Cowlitz River Project, FERC No. 2016 

Comment 19: 
 
Page 59.  Currently, the fisheries cannot be managed for marked hatchery fall Chinook 
salmon since only a small percentage of the hatchery fall Chinook salmon are adipose fin 
clipped.  If Tacoma Power is willing to support the marking of all fall Chinook salmon 
production, then selective fisheries could be implemented in the Cowlitz River; however, 
mainstem and ocean fisheries would not be selective for Chinook salmon (see the 
previous comment). 
 
Response to Comment 19: 
 
Comment noted.  In the Final FHMP Tacoma Power proposes to fund the beginning of 
mass marking all Cowlitz Complex fall Chinook released in 2006, the first brood year 
following the approval for implementation of the FHMP.     
 
Comment 20: 
 
Page 62.  As noted above, the mainstem sport fisheries for fall Chinook salmon will not 
be selective for hatchery fall Chinook salmon.  Under current fisheries management, tule 
fall Chinook salmon fisheries are managed not to exceed the Rebuilding Exploitation 
Rate (RER).  The RER is annually reviewed by NOAA Fisheries as part of the Pacific 
Fisheries Management Council salmon fisheries management process.  The RER is based 
on the naturally produced population in the Coweeman River, and is updated based on 
new return data.  The current RER is 49%.  Under the FMEP, WDFW will manage 
Cowlitz River fisheries not to exceed this rate.  In addition, WDFW also manages Cowlitz 
River fisheries to meet hatchery broodstock needs and natural escapement. 
 
Response to Comment 20: 
 
Comment noted.  Tacoma has revised the text of the Final FHMP to include the overall 
harvest exploitation rates received from NOAA Fisheries. 
 
Comment 21: 
 
Page 63.  Table 5-5.  The table needs to be corrected to reflect that there are not selective 
fisheries for fall Chinook salmon, and probably never will be, except possibly in the 
Cowlitz River. 
 
Response to Comment 21: 
 
The table has been changed to reflect that the fishery may be non-selective.  However, it 
should be noted that in the future Washington State is moving toward the mass-marking 
of fall Chinook from lower Columbia River hatcheries to allow selective fisheries. 
 

Cowlitz River Project License – SA Article 6 7-11 Final FHMP 



Cowlitz River Project, FERC No. 2016 

Comment 22: 
 
Page 65.  Second full bullet.  It will be very difficult to develop an integrated program for 
fall Chinook salmon if hatchery fall Chinook salmon are not marked. 
 
Response to Comment 22: 
 
Comment noted.  Also, see response to Comment 19. 
 
Comment 23: 
 
Page 65.  Fifth full bullet.  This bullet is correct regarding mass marking only affecting 
fisheries in the Cowlitz River.  The FHMP states that mass marking of fall Chinook 
salmon will be implemented.  Is Tacoma Power funding this? 
 
Response to Comment 23: 
 
Comment noted.  In the Final FHMP Tacoma Power proposes to fund the beginning of 
mass marking all Cowlitz Complex fall Chinook released in 2006, the first brood year 
following implementation approval of the FHMP. 
 
Comment 24: 
 
Page 66.  Other actions need to be included, such as increasing flows to move hatchery 
fish downstream and out of the basin, and altering release locations for a portion of the 
production to areas below primary fall Chinook salmon habitat. 
 
Response to Comment 24: 
 
Other plans for the implementation of the Settlement Agreement (SA) and the license for 
the Cowlitz Project filed with FERC include actions for assisting in the recovery of the 
listed population of fall Chinook in the lower Cowlitz River.  Examples include weekly 
transport flows (SA License Article 13) and volitional release of juveniles from the 
Cowlitz Complex (SA License Article 7). 
 
Comment 25: 
 
Page 68.  Should trigger 1 be subyearling to spawner and not smolt to spawner since fall 
Chinook salmon out migrate as subyearlings?  How will the year 7 trigger be addressed 
if the spring Chinook salmon subyearlings are still being collected at Mayfield? 
 
Response to Comment 25: 
 
Comment noted.  The Final FHMP text changed to refer to subyearlings. 
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Comment 26: 
 
Page 71.  First bullet.  The ocean fisheries will not move to selective fisheries for 
Chinook salmon for the reasons described in #18 above.  This bullet should be deleted. 
 
Response to Comment 26: 
 
Comment noted.   Tacoma Power received this text from the WDFW and included the 
text unedited in the Final FHMP.  The text says that WDFW will work to promote 
selective fisheries where appropriate; ocean selective fisheries may not be appropriate. 
 
Comment 27: 
 
If managed correctly, the resident trout fishery could probably continue. 
 
Response to Comment 27: 
 
Comment noted.  See response to USFWS Comment 12. 
 
Comment 28: 
 
Page 74.  Table 5-6.  The harvest of naturally produced late-run winter steelhead is 
currently not contemplated in the FMEP and will require that the population be at or 
near recovery levels.  An amended FMEP will need to be submitted.  Future management 
will continue to target only hatchery steelhead.  The table should be revised to reflect 
this. 
 
Response to Comment 28: 
 
Comment noted.   The current 8% harvest rate included in Table 5-6 Summary of 
biological significance, habitat quality, fishery exploitation rates, and Phase I strategy 
for late winter steelhead is an incidental harvest rate from consumptive fisheries and 
hook-and-release fishing.  
 
Comment 29: 
 
Page 79.  The FHMP did not consider the strategy that was supported by the Yakama 
Nation and could be supported by NOAA Fisheries.  This is the current strategy of 
releasing marked smolts that are acclimated in the upper basin.  By marking the smolts, 
they can be distinguished from naturally produced juveniles, and can be selected for 
release into the upper basin when they return as adults.  By releasing smolts and not fry, 
the hatchery survival benefit can be fully utilized. 
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Response to Comment 29: 
 
Comment noted.  An upper Cowlitz River basin juvenile (fry) release strategy was 
considered in the development of the FHMP (see Appendix 3 Reintroduction Strategies).   
Acclimation facilities for juvenile production in the upper Cowlitz River basins will be 
considered in the next iteration of the FHMP (after Year 6).  Text has been added 
throughout the Final FHMP to reflect this comment (See Executive Summary).  
 
Comment 30: 
 
Page 84.  Delete first bullet under harvest.  Ocean fisheries do not harvest steelhead. 
 
Response to Comment 30: 
 
Comment noted.   This bullet has been deleted. 
 
Comment 31: 
 
Page 92.  Delete first bullet under harvest.  Ocean fisheries do not harvest steelhead. 
 
Response to Comment 31: 
 
Comment noted.   Tacoma Power received this text from the WDFW and included the 
text unedited in the Final FHMP. 
   
Comment 32: 
 
Page 99.  Delete first bullet under harvest.  Ocean fisheries do not harvest steelhead. 
 
Response to Comment 32: 
 
Comment noted.   This bullet has been deleted. 
 
Comment 33: 
 
Page 103.  Table 5-14.  The table and section discussion regarding harvest rate numbers 
need to be updated; current estimates are 18% for wild (unmarked) coho salmon and 
51% for hatchery coho salmon (this is based on the 2001-2003 fisheries management, 
from the LCFRB recovery plan).  Impacts to naturally produced coho were broken out 
into 10% ocean, 6% mainstem commercial, 2% mainstem sport, and 1% tributary sport.  
In addition, it should be noted that harvest directed at naturally produced (wild) coho 
salmon will need approval from NOAA Fisheries (if coho salmon become listed), because 
directed fisheries were not proposed under the current FMEP.  Table 5-15, page 104, 
also needs to be updated. 
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Response to Comment 33: 
 
Comment noted.  Tacoma Power has changed the text to indicate the listed status of coho 
salmon in the lower Columbia River system.  Tacoma has revised the text of the Final 
FHMP to include the harvest exploitation rates received from NOAA Fisheries. 
 
Comment 34: 
 
Page 107.  The 30% of successful spawners criteria needs further explanation: Does the 
total number of successful spawners include spring Chinook salmon, steelhead, and coho 
salmon?  Does it include wild and hatchery fish or just wild adults?  Is the 30% rate 
supposed to represent what the levels will be in the future?   
 
Response to Comment 34: 
 
Comment noted.   Tacoma Power proposed the 30% criteria as a reasonable and prudent 
“rule of thumb” for minimizing the impacts to listed, naturally-produced coho salmon.  
The HSRG notes that for local adaptation to drive fish genetics, the proportion of 
hatchery fish on the spawning grounds must be less than 50%.  The 30% value was set to 
allow for harvest, while at the same time reducing hatchery fish impacts. 
 
Comment 35: 
 
Page 110.  It may be preferable to investigate going to an integrated program sooner 
than after 15 years.  This idea should be evaluated as part of the 10-year comprehensive 
hatchery review.  If natural production is high enough, at the proposed hatchery 
production level, 350 naturally produced coho would be needed to make up 20% of the 
broodstock.  The ability to do this may occur sooner than 15 years. 
 
Response to Comment 35: 
 
Comment noted.  Tacoma Power will evaluate the concept of an integrated hatchery 
program at the Cowlitz Complex in the next iteration of the FHMP (after Year 6). 
 
Comment 36: 
 
Page 112.  Under harvest, it should be noted that selective recreational fisheries have 
already been established in the ocean and mainstem management areas.  The lower 
Cowlitz River coho salmon fisheries are also selective and should protect naturally 
produced coho salmon, and should not inhibit that productivity test in the Tilton.  As 
described earlier under recent fisheries management regimes, the overall harvest impact 
on naturally produced coho salmon is down to around 18% for all fisheries, almost half 
of that identified in Table 5-15. 
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Response to Comment 36: 
 
Comment noted.  Tacoma has revised the text of the Final FHMP to include the harvest 
exploitation rates received from NOAA Fisheries. 
 
Comment 37: 
 
Page 113-124.  In the FHMP, has Tacoma Power identified a specific study plan on how 
it will determine the structure, distribution, and productivity of chum, sockeye, and pink 
salmon populations in the Cowlitz River? 
 
Response to Comment 37: 
 
Comment noted.  The FHMP does not include any specific study plans, rather it gives 
direction to the Cowlitz Fisheries Technical Committee (FTC) through the hypotheses in 
Section 6 and by the objectives and tasks proposed in Section 7 to develop and 
implement study plans.  The plans will be developed with insight and input from NOAA 
Fisheries, USFWS and WDFW. 
 
Comment 38: 
 
Page 127.  With the cutthroat trout broodstock program, why must it be 30%, when under 
the Hatchery Scientific Review Group, proportion of natural fish in the broodstock can be 
10%-20% (see page 110 for coho salmon)? 
 
Response to Comment 38: 
 
The 30% value was a compromise developed by the FTC.  Tacoma Power had proposed 
100% integration, while WDFW proposed a 10-20% rate.  The HSRG notes that the 
percentage should be higher than 10-20% if the population has a long history of 
domestication with little input of wild fish genetics.  The Cowlitz sea-run cutthroat trout 
program has just such a history. 
 
Comment 39: 
 
Page 129.  Section 5.10.3.5  Does WDFW agree with the description that the current 
hatchery program is made up of native and Beaver Creek hatchery cutthroat trout? 
 
Response to Comment 39: 
 
WDFW distributed a document titled Cowlitz Integrated Cutthroat Program to the 
Cowlitz FTC on June 25, 2004.  In that document they referenced a Washington 
Department of Game report (Crawford 1979) that describes the beginning of the Cowlitz 
Hatchery cutthroat program as consisting of broodstock from Beaver Creek and native 
Cowlitz River stock.    
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Comment 40: 
 
Page 129.  Section 5.10.3.5.  The citation Tipping and Springer 1980 is not in the 
reference list, and, according to WDFW, the program has changed dramatically since the 
1980s. 
 
Response to Comment 40: 
 
Comment noted.  Tacoma Power has included the citation in the reference list. 
 
Comment 41: 
 
What happens to the smolts that are not collected at Cowlitz Falls Dam?  Are these the 
ones that are recovered at Mayfield, or are they lost in Riffe Lake?  If some survive past 
Riffe Lake and are recovered at Mayfield Dam, then they are marked and returned to the 
Tilton River and not the Upper Cowlitz.  If some rear in Riffe Lake, they cannot get back 
above Cowlitz Falls Dam. 
 
Response to Comment 41: 
 
Comment noted.  Many of these questions were addressed in the Biological Opinion 
issued by NOAA Fisheries (March 23, 2004 ) for the Cowlitz Hydroelectric Project.  
Downstream migrants not collected at Cowlitz Falls Dam end up in Riffe Lake.  
Downstream migrants collected at Mayfield Dam consist of Chinook migrants from the 
upper Cowlitz River basin, and coho, cutthroat and steelhead migrants from the Tilton 
River system.  All migrants collected at Mayfield Dam are uniquely marked to 
distinguish them as adults.  Spring Chinook adults marked as juveniles at Mayfield are 
transported to the upper Cowlitz River basin (see Appendix 4 Adult Handling Protocols). 
As noted, fish entering Riffe Lake as juveniles cannot access natal streams due to a lack 
of adult passage facilities at Cowlitz Falls Dam.  It is assumed that NOAA Fisheries will 
address this issue as part of the Biological Opinion being developed for the Cowlitz Falls 
Dam project. 
  
Comment 42: 
 
Page 130.  Naturally produced cutthroat trout in the lower river do not support a 
consumptive fishery.  Under current regulations, all wild (unmarked) cutthroat trout must 
be released. 
 
Response to Comment 42: 
 
Comment noted.  Harvest impacts to naturally-produced (unmarked ) sea-run cutthroat 
occur in lower Cowlitz River consumptive fisheries from incidental take and hook-and-
release fishing. 
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Comment 43: 
 
Is there more than one population of cutthroat trout in the Cowlitz River Basin?  If there 
is, then the population that will be integrated with the hatchery program will need to be 
identified.  If there is only one population, then broodstock could be collected from 
naturally produced cutthroat trout in the lower river, which will allow the hatchery 
program to be integrated and meet production goals (i.e., the WDFW goal of 100,000 
smolts). 
 
Response to Comment 43: 
 
Comment noted.  The USFWS has not provided data on cutthroat population status in the 
Cowlitz River. The current cutthroat trout hatchery program rears the sea-run form of the 
species. Thus, broodstock collection will be focused on known migrants arriving at adult 
collection facilities.  Due to the difficulty in finding, collecting, and determining the life 
history form of any cutthroat captured in tributaries downstream of Mayfield Dam, action 
to collect these data are not proposed in the FHMP.  
  
Comment 44: 
 
Page 131.  The RPM from the March 29, 1999, Biological Opinion on Artificial 
Propagation in the Columbia River Basin also had specific terms and conditions that 
accompanied these, and for the resident trout RPM, the following term and condition was 
identified: 
 

5a. The action agencies shall discontinue resident trout stocking into primary spawning 
and nursery areas of listed salmon and steelhead, unless the action agency can 
demonstrate that stocking resident trout will not jeopardize the survival or recovery of 
listed salmon or steelhead.  As a condition of stocking resident trout, the action agency 
shall implement a monitoring and evaluation program to evaluate the potential impacts.  
The results of the monitoring and evaluation program shall be included in the annual 
report required in 3 above. (Page 150 of the biological opinion). 

 
If managed correctly, the resident trout fishery could probably continue. 
 
Response to Comment 44: 
 
Comment noted.  However, the term and condition described above notes that a resident 
fish stocking program may continue if such a program will not jeopardize the survival of 
listed salmon.  As noted in the FHMP, resident fish and fisheries reduce listed steelhead 
survival through competition and loss due to incidental harvest.  The Fisheries 
Management Plan developed by WDFW (WDFW 2003), indicates that “based on 
professional judgment, they estimate a maximum of 15% of the age 1 or older steelhead 
parr would be intercepted in trout fisheries.”  The WDFW notes that wild fish losses in 
bait fisheries may be 16% or higher. Based on this information and the data presented in 
the FHMP on resident fishery impacts on wild trout (see section 5.11.2), Tacoma Power 
believes that the survival of listed steelhead are jeopardized by such programs. Tacoma 
Power recognizes all technical parties views and believes the best choice for salmonid 
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stock recovery is ending support for the resident fish program for all the reasons included 
in the Final Draft FHMP and in the technical document Impacts of Resident Trout 
Fisheries on Anadromous Fish Populations, June 25, 2004 prepared for the Cowlitz FTC.  
This decision is supported by comments received from the USFWS on the Final Draft 
FHMP (See July 2, 2004 comment letter). 
 
Comment 45: 
 
Page 134. 6.0 Adaptive Management Plan.  NOAA Fisheries looks forward to working 
cooperatively Tacoma Power on the adaptive management plan for the FHMP.  It is our 
expectation that there will either be 1) a whole separate adaptive management plan 
developed as described in the March 23, 2004, Biological Opinion on the Cowlitz River 
Hydroelectric Project, or 2) the adaptive management plan described in the FHMP 
document will be part of the overarching adaptive management plan, including that 
described in the Biological Opinion. 
 
Response to Comment 45: 
 
Comment noted.   
 
Comment 46: 
 
Page 134.  These FHMP goals should be worded verbatim as in the Settlement 
Agreement. 
If managed correctly, the resident trout fishery could probably continue. 
 
Response to Comment 46: 
 
Comment noted.   
 
Comment 47: 
 
Page 136.  The mention of Population Change Criteria here is not appropriate. 
 
Response to Comment 47: 
 
Comment noted.   Tacoma Power has changed the text in the Final FHMP.  
  
Comment 48: 
 
Page 140.  Section 6.3.3.1-4.  Evaluation should start after the remodel of hatchery 
facilities. 
 
Response to Comment 48: 
 
Comment noted.    
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Comment 49: 
 
Page 141.  Section 6.3.4.1.  Harvest rate for fall Chinook salmon will be higher since 
there will not be a selective fishery on fall Chinook salmon until all production is marked.  
Will Tacoma Power be willing to fund marking? 
 
Response to Comment 49: 
 
Comment noted.  In the Final FHMP Tacoma Power proposes to fund the beginning of 
mass marking all Cowlitz Complex fall Chinook released in 2006 the first brood year 
following the approval for implementation of the FHMP. 
 
Comment 50: 
 
Page 144.  Section 7.1.9.  This objective will have to wait until the remodel is completed 
and should be part of a comprehensive evaluation of the hatchery facilities after it has 
been remodeled. 
 
Response to Comment 50: 
 
Comment noted.    
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Comments from Washington Department of Fish and Wildlife, July 21, 
2004: 
 
Comment 1: 
 
WDFW staff has worked collaboratively with Tacoma Power (TP) staff for the past three 
years to complete a FHMP that meets our collective interests and is consistent with the 
Settlement Agreement for the Cowlitz River Hydroelectric Projects.  We appreciate the 
attempt to resolve outstanding issues through a facilitated process with the Cowlitz FTC 
during May-June 2004, however, the July 2, 2004 draft FHMP fails to adequately 
address WDFW comments and concerns raised during the development of the FHMP. 
 
Response to Comment 1: 
 
Comment noted.  The following responses will address all issues the WDFW considers 
are inconsistent with the Settlement Agreement (SA).  Although agreement was not 
reached with WDFW on some of the issues, agreement was reached with other members 
of the Cowlitz FTC on the majority of the issues.  Tacoma Power has made an effort to 
find the best solution from widely differing FTC recommendations.   
 
Comment 2: 
 
Section 1.0, Introduction, articulates the requirement of the FHMP in part to identify a 
fisheries management strategy consistent with the priority objective of maximizing the 
natural production of wild indigenous fish stocks and species in the basin. Further at the 
bottom of page 2, the FHMP states “...recommendations for harvest actions are 
concentrated within the Cowlitz River, including the upper watershed". The Department 
supports these statements, however, throughout the document statements made regarding 
harvest actions imply that this plan will direct harvest management and usurp the 
Department's authority.  WDFW requires that language be added to acknowledge the 
Department's jurisdiction and authority to regulate fisheries in the Cowlitz River. 
 
Response to Comment 2: 
 
Comment noted.  Tacoma Power has changed the text to indicate that Tacoma Power 
fully acknowledges the WDFW, as representatives of the state of Washington, are the 
owners of the fish resources in the Cowlitz River.  All decisions on the management and 
fate of the resource are the purview and responsibility of the WDFW.  Nothing in the 
Final FHMP is meant or intended to usurp or preclude the WDFW from their mandated 
resource management responsibilities and roles in the Cowlitz River basin.  The Final 
FHMP makes recommendations for harvest actions, which support the SA principles.  
Tacoma Power anticipates the WDFW, as signatory, will use their authority to implement 
these actions. 
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Comment 3: 
 
Section 3.7 proposes a Credit Mechanism for Natural Fish Production that would start in 
year one of the FHMP. The WDFW cannot support reducing hatchery production via a 
credit mechanism prior to demonstrated success of the reintroduction program for 
anadromous salmonids above Mayfield Dam. In addition there is sufficient uncertainty in 
the credit mechanism proposed that WDFW has previously commented and continues to 
request monitoring and evaluation, similar to that proposed in section 7.1.3, be 
completed in order to develop the credit mechanism for review by the FTC. 
 
Response to Comment 3: 
 
The credit is tied to the number of naturally produced juveniles collected and released 
alive below the Barrier Dam.  The credit rises and falls as natural production increases 
and decreases, thus overall fish production never decreases.  The credit mechanism is 
called for in the SA, and is consistent with the principles outlined therein, one of which 
states: 
 

“ESA constraints will be a factor in determining the upper bound of production at the 
remodeled hatchery complex.  Hatchery production numbers are expected to be adjusted 
downward as wild stocks recover.” 

 
Tacoma Power does not believe that further confirmation of the success of the upper 
Cowlitz River basin anadromous fish reintroduction program is needed.  Natural 
production from the upper river basins, measured as juvenile salmonid outmigrants, has 
been documented at Cowlitz Falls Dam since 1996 thus demonstrating reliable success. 
 
If natural production were to drop, the credit mechanism allows for hatchery production 
to increase.  The credit mechanism simply replaces hatchery production with natural 
production, as envisioned in the SA.  Tacoma Power has proposed a more conservative 
credit mechanism in the Final FHMP than proposed by American Rivers/Trout Unlimited 
in their comments on the Final Draft. The data presented in section 3.7 of the Final 
FHMP clearly shows that the credit mechanism could be substantially larger.  The credit 
value proposed was set at a lower level as a compromise to address WDFW’s concerns 
regarding this issue. Comments on the Final Draft FHMP received from other FTC 
members were highly supportive of the credit mechanism as proposed (See USFWS 
Comment 3) 
 
Comment 4: 
 
Sections 5.1.3 (spring Chinook), 5.3.3 (late winter steelhead), 5.4.3 (early winter 
steelhead), and 5.6.3 (coho) contain language under Production Adjustment and Credit 
Mechanisms that propose reducing hatchery production by a commensurate amount if 
changes in rearing practices increase hatchery survival. The Department does not 
support this recommendation and does not see this as consistent with the Settlement 
Agreement. 
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Response to Comment 4: 
 
The SA does not specify the amount of hatchery production required in any brood year.  
Instead, it simply sets a “not to exceed” value of 650,000 lbs. Therefore Tacoma Power 
does not believe that a reduction in hatchery production violates the SA.  
 
As hatchery fish can impact natural populations through mechanisms such as competition 
for food and space, reducing hatchery releases is expected to benefit natural fish 
populations inhabiting stream reaches in the lower Cowlitz River and Columbia River by 
reducing these impacts.  The Final FHMP proposes to change hatchery operations to 
emphasize quality over quantity in regards to hatchery production.  If successful, this will 
result in higher adult survivals allowing a decrease in hatchery production without a 
reduction in adult numbers.  This process will benefit natural fish without impacting 
competing goals such as harvest. 
 
Comment 5: 
 
In Section 5, Objectives and Strategies, stock harvest profile tables are presented that 
describe historical harvest rates and examples of harvest rates that could occur in the 
future (Phase 1 and 2) based on a set of assumptions. The body of the text incorrectly 
portrays the values for Phase 1 and 2 as constraints that will not be exceeded. This 
portrayal is not consistent with the recognition that through time information will be 
gained that may alter these values through adaptive management. The WDFW will make 
adjustments to the harvest rates annually based on the best available science and cannot 
support a plan that could be perceived to constrain the Department's jurisdiction 
regarding harvest management. 
 
Response to Comment 5: 
 
Comment noted.  See response to WDFW Comment 2.  Tacoma Power received this text 
from the WDFW and included the text unedited in the Final FHMP.  Tacoma Power 
notes, however, that the data presented in some of these tables are harvest goals put 
forward by the WDFW (See Table 5-2).  It is recognized that as goals, they may change 
based on new information. 
 
Comment 6: 
 
Section 5.0, Objectives and Strategies describes the production values in Table 5.1 as 
being designed to meet the adult benchmark targets outlined in the Settlement Agreement. 
The Department does not support this concept as it incorrectly implies that the purpose of 
the "Contribution Benchmarks" is to establish mitigation levels. The contribution 
benchmarks are discussed in Article 3 (Upstream Fish Passage: Barrier, Mayfield and 
Mossyrock) along with other types of information that the parties may find useful in 
evaluating the implementation of the Settlement Agreement. For example, then next bullet 
in Article 3 (b) requests "tables estimating the annual number of adult recruits 
origination [sic] from the Cowlitz River basin upstream of the Toutle River ..." 
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Response to Comment 6: 
 
The level of hatchery production proposed in the FHMP (7.7 million juveniles) is 
designed to meet the adult benchmark targets outlined in the SA.  These benchmarks are 
not meant to be mitigation goals, but rather as indicators of hatchery performance.  They 
are also used to establish justification for the species mix and numbers of juveniles 
released from the hatchery. Tacoma Power believes this approach corrects a criticism 
pointed out in the APRE process, i.e. a lack of clearly defined hatchery performance 
goals.  Text has been added throughout the Final FHMP to more clearly state the purpose 
of the benchmark values. 
 
Comment 7: 
 
In the January 6, 2004, Public Review Draft FHMP, Section 5.0 contained Table 5-1 
Cowlitz Hatchery Complex: artificial production levels for the current 2003 Brood 
Document, proposed interim 2004-2007, and after rebuild (2008). The final draft FHMP 
omits the proposed interim 2004~2007 production column in the table. The Department 
asks that a table be included in the final draft FHMP that includes this column and the 
values for fish production as provided to Tacoma Power by WDFW at the June 25, 2004 
Cowlitz FTC meeting. The fish production proposed by WDFW includes a mix of 
production that reduces the total poundage from the current program to 650,000 pounds 
of anadromous fish (as required by the Settlement Agreement and License) and 50,000 
pounds of resident trout. Proposed production levels in the final draft FHMP reduce the 
production further without adequate justification. The production as proposed by WDFW 
meets the guiding language in Section 6 of the Settlement Agreement and best meets the 
interest of the varying constituents of the Department. Specifically the production 
proposed by WDFW provides spring and fall Chinook, coho, late winter steelhead and 
sea-run cutthroat trout for reintroduction, recovery and harvest opportunities, and 
provides early winter steelhead and resident trout for harvest opportunities.  
 
Response to Comment 7: 
 
Tacoma Power has agreed to make best efforts to maintain the 2004 brood document 
levels of production currently occurring at the Cowlitz Complex during the rebuild period 
(2005-2007).  The table presented by WDFW at the June 25, 2004 FTC meeting proposed 
to increase hatchery production from current levels during the remodel.    The level of 
hatchery production proposed in the FHMP (7.7 million juveniles) is designed to meet the 
adult benchmark targets outlined in the SA.  These benchmarks are not meant to be 
mitigation goals, but rather as indicators of hatchery performance.  They are also used to 
establish justification for the species mix and numbers of juveniles released from the 
hatchery.  Furthermore, the production numbers proposed in the Final Draft FHMP are a 
compromise that was agreed to by WDFW and other FTC members at the mediated 
meeting.    
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The resident fish program was thoroughly evaluated and discussed by the FTC during the 
FHMP draft plan review process.  Tacoma Power recognizes all technical parties views 
and believes the best choice for salmonid stock recovery is ending support for the 
resident fish program for all the reasons included in the Final Draft FHMP and in the 
technical document Impacts of Resident Trout Fisheries on Anadromous Fish 
Populations, June 25, 2004 prepared for the Cowlitz FTC.  This decision is supported by 
comments received from the USFWS on the Final Draft FHMP (See Comment 12). 
 
Comment 8: 
 
Section 5.0, Objectives and Strategies, reference is made to implementing integrated 
hatchery programs. The Department supports consideration of integrated programs, 
however, would like to see language that directs the details of specific programs be 
developed within the Adaptive Management and Monitoring and Evaluation process.  It 
is inappropriate to include statements in the FHMP regarding implementation without 
including the fully developed programs. 
 
Response to Comment 8: 
 
Comment noted.   As noted in the FHMP, it will not be possible to implement an 
Integrated Type hatchery program until self-sustaining natural populations are established 
in the basin.  As the success of the reintroduction effort will not be known for some 
years, Tacoma Power is unable at this point to determine the degree to which each 
program could be integrated.  It is anticipated that the actual integration process will be 
filled out in more detail in the second iteration of the FHMP in year 6. 
 
Comment 9: 
 
In Section 5.4.2 (early winter steelhead) and 5.5.3 (summer steelhead) the FHMP 
proposes to eliminate recycling of steelhead below Mayfield Dam. The Department 
requests language be added that would allow recycling to provide additional harvest 
opportunity in years of low returns. 
 
Response to Comment 9: 
 
Tacoma has revised the text of the Final FHMP to consider reinstituting recycling 
through the Adaptive Management Process.  The current plan calls for using the results of 
the lower Cowlitz River steelhead genetics study that was proposed by WDFW to 
quantify the risks of the non-native steelhead programs on native late winter steelhead.  
This change was made at the suggestion of the USFWS. If study results indicate no 
impact or a low level of risk to late winter steelhead, the recycling program may, at the 
direction of the FTC, be reinitiated in years of low returns. 
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Comment 10: 
 
In several instances the FHMP proposes to direct actions of the WDFW that are outside 
the Cowlitz Hydroelectric License. For example Section 5.11.2.2. Resident Non-
salmonids states "Under the FHMP non-salmonids will not be stocked upstream of 
Mayfield Dam". The Department provided comment on this issue in the letter to Mr. 
LaRiviere dated February 11, 2004. The FHMP needs to be revised to focus on those 
actions that directly relate to Appendix A, Article 6 of the License. 
 
Response to Comment 10: 
 
Comment noted.  This statement is a recommendation from Tacoma Power and a notice 
that funding will be directed at salmonid recovery actions.  Nothing in the Final FHMP is 
meant or intended to usurp or preclude the WDFW from their mandated resource 
management responsibilities and roles in the Cowlitz River basin. 
 
Comment 11: 
 
While progress has been made to resolve outstanding issues, language remains in the 
FHMP that WDFW cannot support. Without the resolution of these issues the 
Department must require that Washington Department of Fish and Wildlife" be removed 
from the cover of the document as a coauthor. 
 
Response to Comment 11: 
 
Comment noted.  Tacoma Power has changed the text of the Final FHMP.  Tacoma 
Power would like to acknowledge the significant contributions of WDFW to the Final 
FHMP.  Members of the Department authored many sections.   
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Comments from Yakama Nation, July 23, 2004: 
 
Comment 1: 
 
There is not any reference to the comments agreed to at the June 25 2004 meeting that 
the YN had agreed to the use of the adult productivity study for five years. If it was not 
working then juveniles would be used to begin the reintroduction of the upper basin. 
Those comments need to be incorporated into the document. 
 
Response to Comment 1: 
 
Comment noted.  The results of discussions on this issue are incorporated into the Final 
FHMP in multiple locations.  See section 3.9.3 for more information.     
 
Comment 2: 
 
R/S) needed to implement adult fish passage, and to provide sport fishing opportunity 
once the stock recovers.  This must include subsistence fishery 
 
Response to Comment 2: 
 
Comment noted.  Tacoma Power could support this proposal, however, nothing in the 
Final FHMP is meant or intended to usurp or preclude the Washington Department of 
Fish and Wildlife and the Yakama Nation from their mandated resource co-management 
responsibilities and roles in the Cowlitz River basin. 
 
Comment 3: 
 
P 46 Fishery Management. Investigate new sport fishing opportunities for surplus 
hatchery spring Chinook in the river reach extending from Riffe Lake to Cowlitz Falls 
Dam, once the productivity experiment study is implemented. When was this discussed or 
agreed to by the FTC? The YN approached the WDFW to get some of the “surplus” fish, 
but was denied due to the fish being put into the upper basin. 
 
Response to Comment 3: 
 
Comment noted.  This recommendation was proposed by Tacoma Power in the Final 
Draft FHMP as a way to provide harvest opportunity without impacting wild fish 
recovery activities.  Nothing in the Final FHMP is meant or intended to usurp or preclude 
the Washington Department of Fish and Wildlife from their mandated resource co-
management responsibilities and roles in the Cowlitz River basin.  Tacoma Power could 
support the decision to provide surplus fish to the Yakama Tribe if such a proposal was 
put forth by the co-managers. 
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Comment 4: 
 
p. 48 Table 5-2.  Summary of biological significance, habitat quality, fishery  exploitation 
rates, and Phase 1 strategy for each population of spring Chinook.  This chart seems to 
infer that these stocks are extinct, when they are not! All fish were moved to the hatchery. 
 
Response to Comment 4: 
 
Comment noted.  Tacoma Power received this text and table from the WDFW and 
included the text unedited in the Final FHMP.   
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Comments from Trout Unlimited and American Rivers, July 23, 2004: 
 
Comment 1:  Segregated v. Integrated and Upstream passage/productivity testing 
 

While we agree with the concepts of segregated and integrated hatchery programs, 
we have many concerns about the actual use of these programs within the FHMP.  Along 
the lines of our first set of comments, we would like to see further explanation in the 
FHMP as to how WDFW and TP will incorporate both types of programs at a single 
facility simultaneously.   

As we explained in our initial comments, we remain concern that a segregated 
program is being used for reintroduction and recovery of anadromous fish, namely 
Chinook and coho, in the Upper Cowlitz and Tilton Rivers, a program goal that requires 
an integrated facility.  We are also concerned that initially the program will put an 
unlimited number of these non-locally adapted hatchery Chinook and coho, originally 
reared to be segregated, on top of the limited number of native, locally adapted Chinook 
and coho that are also passed into the upper watershed (notably, some of the unmarked 
Chinook may be of hatchery origin or are the offspring of hatchery origin fish because 
full marking has not been implemented at the facility).   This situation undermines the 
entire concept of segregated and integrated programs and exacerbates the problems 
identified by the APRE (FHMP, 37) such as decreased fitness of the natural populations, 
increasing competition to the detriment of the natural origin stocks, and overwhelming 
the carrying capacity, which is extremely limited in the upper watershed.  While we 
recognize that supplementation requires the use of marked hatchery fish and unmarked 
natural fish, the marked hatchery fish should originate from an integrated hatchery 
program to minimize the problems identified above.  That is not being proposed in the 
FHMP. 
 
Response to Comment 1: 
 
Comment noted.  As noted in the Final FHMP, it will not be possible to implement an 
Integrated Type hatchery program until self-sustaining natural populations are established 
in the basin.  As the success of the reintroduction effort will not be known for some 
years, Tacoma Power is unable at this point to determine the degree to which each 
program could be integrated.  It is anticipated that the actual integration process will be 
filled out in more detail in the second iteration of the FHMP due in year 7.  Out of 
necessity all production will be started (or continued) with segregated hatchery stocks.  
These stocks were deemed suitable to use due to their Cowlitz River basin origins and 
history. 
 
See section 3.3 of the Final FHMP or further information on the segregated and 
integrated programs at the Cowlitz Complex.   Tacoma does not support the continued 
release of juveniles in the upper Cowlitz River basin.  The Final FHMP calls for the 
ending of all juvenile releases in the upper Cowlitz River basins.  
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Comment 2: 
 

The problems caused in the pre-trigger stage described above could have a profound 
detrimental impact on both the fish and the results of the productivity testing.  Using 
hatchery fish reared in a segregated program for an integrated-type purpose would 
confound the testing protocol.  Once productivity testing begins, the FHMP is unclear 
how many more of the segregated-type hatchery fish will be released in the upper basin.  
For example, on pg. 46 in the discussion of spring Chinook, the FHMP discusses the 
reintroduction of all natural origin fish and 2000 hatchery fish above Cowlitz Falls Dam.  
Yet on pg. 53, the discussion of Trigger 1 explains that the hatchery fish will be released 
into the upper basin only if the natural origin adults are less than 2000.  The FHMP 
needs to be very clear that only natural origin adults will be placed in the upper 
watershed and will only be supplemented with hatchery fish if natural origin unmarked 
fish fall below 2000 or 1000, depending on the species.    
 
Response to Comment 2: 
 
Comment noted.  Tacoma Power has changed the text in the Final FHMP to clarify the 
schedule of adult releases of all origins into the upper Cowlitz River basin.   
 
Comment 3: 
 

The primary goal of the Settlement Agreement, identified in Settlement Principle 6.1.1 
is the re-establishment of self-sustaining naturally spawning salmonids in the upper 
watershed.  While we understand that this requires the use of hatchery fish, we believe 
that the particular hatchery fish being proposed from the segregated program at Cowlitz 
Hatchery will cause potential harm to the restoration efforts.  At the very least the FHMP 
should explain how using Chinook and coho from a segregated hatchery program will 
serve the restoration efforts in spite of the criticisms raised by the HSRG and APRE 
regarding the use of segregated hatchery fish for integrated program activities.  At best, 
all attempts should be made to transition the hatchery from a segregated program to an 
integrated program before hatchery fish are used in the upper watershed.  The FHMP 
calls for this transition to an integrated program to occur over an extended period of 
time.  To the extent that it cannot be done before the pre-trigger and trigger 1 stages, 
then we recommend Tacoma Power significantly revise the number of segregated-type 
hatchery fish being passed above Cowlitz Falls Dam.   

In the meantime, in order to satisfy the nutrient needs of the watershed, excess 
hatchery fish should be used for carcass enrichment and all natural origin fish should be 
passed upstream.   
 
Response to Comment 3: 
 
Comments noted.  See section 3 of the Final FHMP for further information on the 
segregated and integrated programs at the Cowlitz Complex.  The hatcheries cannot be 
integrated until natural populations are established in the upper basin.  The Final FHMP 
proposes to use hatchery adults to expedite the local adaptation process, and then reduce 
the number of hatchery adults released each subsequent year as natural abundance 

Cowlitz River Project License – SA Article 6 7-30 Final FHMP 



Cowlitz River Project, FERC No. 2016 

increases. Tacoma Power has changed the coho section so that fewer hatchery fish are 
released in the upper basin as natural coho abundance increases. 
 
   
Comment 4:  Establishment of abundance criteria v. VSP criteria  

 
The targets discussed above are provided by NOAA Fisheries and USFWS on pg. 13.  

These abundance targets follow a discussion of the criteria necessary to establish viable, 
self-sustaining populations, which includes distribution, diversity and productivity in 
addition to abundance.  The FHMP should include a discussion as to how the plan will 
address all four VSP criteria, not just abundance.   
 
Response to Comment 4: 
 
The Final FHMP is not trying to achieve self-sustaining salmonid population levels based 
upon the Viable Salmonid Population (VSP) criteria established for lower Columbia 
River tributary populations.  Rather the alternative criteria for defining self-sustaining 
runs were established in the SA.  The results of juvenile and adult monitoring programs 
will be used to address changes in distribution, productivity and abundance.   
 
Comment 5:  Crediting mechanisms 
 

The proposal for a 2:1 ratio is a better start than the 1:1 previously proposed.  We 
would like to see this ratio subject to ongoing monitoring, evaluation and adjustment.  As 
noted in the FHMP, the data from other watersheds suggest a much higher ratio making 
the 2:1 ratio very conservative.  Tacoma Power and WDFW should make all efforts to 
determine the appropriate ratio for the Cowlitz and incorporate it as soon as possible.  
This would change the table on pg. 17.   

We appreciate the efforts in the FHMP to explain the relationship between the smolts 
produced, adult benchmark and pounds of fish relative to the settlement agreement.  This 
is best displayed in Table 5-1.  We would only request that the FHMP clarify that these 
numbers are subject to the crediting mechanism.  So for example, if the crediting 
mechanism is applied frequently, the numbers in Table 5-1 would change after rebuild 
(>2008).  Throughout the text of the document, the FHMP sometimes identifies the 
numbers as hard numbers and other times it subjects the numbers to the crediting 
mechanism. 
 
Response to Comment 5: 
 
Comment noted.  A footnote has been added to the referenced table to address this 
comment. Juvenile and adult monitoring objectives and tasks are provided in section 7 of 
the FHMP. 
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Comment 6:  Tables  
 
The Tables (5-2 through 5-24) describe expected fishing rates without any connection of 
the harvest levels to conservation objectives.  It is incumbent upon WDFW and TP to 
regulate and influence the harvest levels to ensure self-sustaining populations in the 
Cowlitz.  For example, the expected harvest rate on natural origin fall Chinook through 
all fisheries is 65% after 15 years (long-term target).  This is a significant harvest level 
on wild fish and needs supporting discussion to justify it in light of the conservation and 
restoration objectives in the watershed.  It may very well be the case that the harvest will 
be supported by the natural populations, however that needs to be explained and 
described in the FHMP.   
 
Response to Comment 6: 
 
Comment noted.  All decisions on the management and fate of the resource are the 
purview and responsibility of the WDFW.  Nothing in the Final FHMP is meant or 
intended to usurp or preclude the WDFW from their mandated resource management 
responsibilities and roles in the Cowlitz River basin.  The effect the 65% harvest rate may 
have on fall Chinook would be examined in a future iteration of the FHMP once more is 
known about population size and productivity. 
 
Comment 7:  Sea-Run Cutthroat  
 

We continue to be concerned about the sea-run cutthroat program as stated in our 
original comments.  We may support a smaller, genetically appropriate and responsibly 
managed hatchery cutthroat program if TP and WDFW can produce a study or model 
showing that the hatchery impacts to listed Chinook and chum do not impeded their 
recovery.  However, given that TP and WDFW have indicated they will not be able to 
provide such a study or model, a better strategy would be to end the program for all of 
the reasons cited in both the public draft and the final draft of the FHMP.  Once the 
program is ended, TP should implement a monitoring and evaluation program to 
determine if passage of cutthroat trout is meeting expectations and projections for a self-
sustaining population.  After a period of 5 years has passed, if the population is not 
meeting the self-sustaining goals, then a smaller, more integrated program should be 
explored to support conservation and harvest goals.  During the period that the hatchery 
program is terminated, harvest could occur on all remaining marked cutthroat at high 
levels, thus weeding the hatchery cutthroat out of the system.  However, if TP and WDFW 
should insist on continued production, the program should move towards those same 
goals within an integrated program.   
 
Response to Comment 7: 
 
Comment noted.  Tacoma Power has agreed to make best efforts to maintain the 2004 
brood document levels of production at the Cowlitz Complex during the rebuild period 
(2005-2007) including the existing hatchery sea-run cutthroat trout program.  The 
hatchery cutthroat program was thoroughly evaluated and discussed by the FTC during 
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the FHMP draft plan review process.  Tacoma Power recognizes all technical parties 
views and continues to support a 30% integration rate for the hatchery cutthroat trout 
program, with a hatchery program termination point established upon reaching a self-
sustaining population level of 500 naturally-produced adults.    
 
Comment 8:  Late winter steelhead  

 
On page 72, the FHMP states that “any impact to the late winter steelhead from the 

non-indigenous hatchery program have been deemed acceptable by the FTC, and 
therefore no monitoring program is proposed to measure these impacts.”  In fact, the 
original TU/AR comments do not reflect this statement and the FHMP should be 
corrected accordingly.  We remain very concerned about the impact to the late winter 
steelhead from the non-indigenous hatchery programs.  Given that TP and WDFW are 
unwilling to explore the possibility of indigenous broodstock for the non-indigenous 
programs, the programs should at the very least apply hatchery reform methods to the 
segregated hatchery programs for steelhead to improve the system, including monitoring 
and evaluation.  If the continuation of these segregated programs causes impacts to the 
native late winter steelhead to such an extent that the fishery is restricted or terminated, 
the FHMP should discuss the possibility of transitioning the program to an integrated 
late winter steelhead hatchery program to satisfy the fishery mitigation requirements. 
 
Response to Comment 8: 
 
Comment noted.   The Final FHMP includes a recommendation for Tacoma to fund a 
steelhead genetic characterization study for the lower Cowlitz River and tributaries. 
   
Comment 9:  Coho 

 
The coho section is generally not as well explained as the prior sections.  The FHMP 

makes no mention of the fact that the Cowlitz coho are now proposed for listing as 
threatened and that harvest and hatchery impacts are the two main reasons for that 
proposed listing.  We believe that proactive measures in the FHMP will contribute to a 
faster recovery of these species.   

The coho experiment in Upper Cowlitz is very poorly explained.  Because 
productivity testing will not occur for coho, the rationale for putting unlimited numbers 
of hatchery coho in the upper basin revolves around some experiment to verify the EDT 
models.  This seems to be a very thin excuse to continue stocking the upper river to 
support a harvest program.  This is further supported by the proposal to produce more 
smolts than are necessary to reach the adult benchmark.  For all of the same reasons 
stated in point 1, we remain very concerned about stocking hatchery fish in the upper 
watershed, especially at unlimited numbers.  We also remain very concerned about the 
predation on other listed fish by the overwhelming number of coho smolts, as explained 
on pg. 108.  We would also like to see a much better explanation of the experimental 
regime and goals.  While we understand that the stocking strategy will be reviewed in the 
future, we do not see any compelling evidence to proceed with such a precarious strategy 
now. 
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We do not believe that a 30% hatchery spawner limit is acceptable, especially given the 
segregated nature of the coho hatchery program.  A more prudent ceiling is 10%. 
 
Response to Comment 9: 
 
Comment noted.  The coho section of the Final FHMP has been changed to reflect these 
concerns.  The number of hatchery coho released as certain triggers are achieved has 
been reduced. The capacity rationale has been eliminated, and text describing the status 
of coho has been included. 
 
Comment 10:  Support 
 

We are very supportive of the management guidelines on pg. 10.  We are also 
supportive of the use of adults during the productivity testing for the reasons outlined in 
the FHMP.  We are not opposed to the juvenile acclimation as proposed by the Yakima 
Nation, but believe that the use of adults will serve the ultimate goals of the settlement 
agreement faster and better.  If however, the use of juveniles is incorporated into the 
FHMP, we do not believe that those juveniles should be included in the credit mechanism 
as described in footnote 2 on page 18.  The credit mechanism should apply only to 
juveniles produce from the gravel, thus the F2 generation from hatchery produced 
juveniles placed above the dams.   
We are also supportive of the carcass enrichment program and support the full mass-
marking of all fish produced at the Cowlitz hatchery.   
 
Response to Comment 10: 
 
Comment noted.    See the Executive Summary for the proposal for juvenile 
supplementation in the upper Cowlitz River basins if productivity from adult releases is 
not successful. 
 
The credit is tied to the number of naturally produced juveniles collected and released 
alive below the Barrier Dam.  Natural production from the upper river basins, measured 
as juvenile salmonid outmigrants, has been documented at Cowlitz Falls Dam since 1996 
thus demonstrating reliable success.  If juvenile supplementation (parr releases) continues 
in the upper Cowlitz River basin Tacoma proposes that credit accrue from resultant 
production due to the competition upon naturally produced juveniles from hatchery fish 
releases.  No credit will be taken for smolts released in the upper watershed. 
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Comments from U.S. Fish & Wildlife Service, July 23, 2004: 
 
Comment 1: 
 
In addition to the specific comments provided below on the FHMP, we believe the FTC 
needs to further discuss the proposed implementation, evaluation, and future 
modifications, through adaptive management, of some of the programs outlined in this 
final draft of the FHMP.   We look forward to collaboratively working with you and other 
members of the FTC to address these issues. 
 
Response to Comment 1: 
 
Comment noted.  The FHMP gives direction to the Cowlitz Fisheries Technical 
Committee (FTC) through the hypotheses in Section 6 and by the objectives and tasks 
proposed in Section 7 to develop and implement study plans by the Adaptive 
Management Process.  Tacoma Power anticipates the program plans will be developed 
with particular insight and input from NOAA Fisheries, USFWS and WDFW. 
 
Comment 2: 
 
Section 3.5   Viable, Self-Sustaining, and Recovered Populations (page 13) 
We recommend replacing the 3 paragraphs found in this section with the latest write-up 
NOAA Fisheries has provided to the FTC during recent discussions. 
 
Response to Comment 2: 
 
Comment noted.  Tacoma Power has changed the text in the Final FHMP to incorporated 
the NOAA Fisheries write-up.  See Section 3.5.1. 
 
Comment 3: 
 
Section 3.7  Credit mechanism (page 16) 
We support the new recommendations for a credit mechanism whereby hatchery 
production would be reduced as wild fish returns increase.  A reduction in hatchery 
production supports several criteria used to develop hatchery programs in this FHMP, 
including “When hatchery programs are located in an area where wild fish are listed, the 
hatchery program should be modified to adopt a conservation role along with an 
enhancement role.”  This credit mechanism not only promotes the recovery of wild fish 
through reduced competition for resources and reduced interbreeding, it implies a sunset 
clause for hatchery production in response to wild fish recovery.   
 
Response to Comment 3: 
 
Comment noted.  Tacoma Power is in agreement with this approach. 
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Comment 4: 
 
Section 3.8 Adult Supplementation (page 21) 
Because all of the hatchery programs, except the sea-run cutthroat program, are 
currently proposed to be “segregated” programs, we recommend that the FHMP include 
a description of the potential of hatchery out plants (adult supplementation) to reduce the 
spawner success rate of natural fish due to competition and interbreeding.   Limits on the 
percentage of adult hatchery fish to be released in the wild should be provided. Under a 
truly segregated program, attempts are made to prevent hatchery fish from spawning in 
the wild.  Hatcheries produce domesticated salmon, which are selected on the basis of 
traits that are beneficial for survival in the hatchery itself.  Such selection increases 
fitness in the hatchery, but often decreases fitness in the natural environment. (Campton, 
D. E. 1995. Genetic effects of hatchery fish on wild populations of Pacific salmon and 
steelhead: What do we really know? American Fisheries Society Symposium 15: 337-353, 
Bethesda, MD 
 
We also recommend that the FTC discuss the future implementation of integrated 
hatchery programs for other stocks in addition to sea-run cutthroat.   
 
Response to Comment 4: 
 
Comment noted.  As noted in the Final FHMP, it will not be possible to implement an 
Integrated Type hatchery program until self-sustaining natural populations are established 
in the basin.  As the success of the reintroduction effort will not be known for some 
years, Tacoma Power is unable at this point to determine the degree to which each 
program could be integrated.  It is anticipated that the actual integration process will be 
filled out in more detail in the second edition of the FHMP due in six years.  See page 3.3 
of the Final FHMP or further information on the segregated and integrated programs at 
the Cowlitz Complex.  The Adaptive Management Process will be implemented 
specifically to develop the programs, or to the change the programs as new information is 
collected and analyzed.   
 
Comment 5: 
 
Section 5.0 Objectives and Strategies (page 43) 
Third paragraph under “Artificial Production”, the FHMP states that hatchery 
programs for native fish species will be operated based on the Hatchery Scientific Review 
Group protocols for integrated type programs.  These integrated hatchery programs have 
not been fully developed and presented in the FHMP.  As noted above, we recommend 
that the FTC further discuss the future implementation of integrated hatchery programs 
within the basin.   
 
Response to Comment 5: 
 
Comment noted.  See Response to Comment 4. 
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Comment 6: 
 
Sections 5.4 and 5.5 Early winter and summer steelhead (pages 85-96) 
Recognizing the value of the early winter and summer steelhead fisheries, the Public 
Review Draft of the FHMP (January 6, 2004) calls for continued artificial production of 
these non-native stocks, although in reduced numbers, elimination of releases above 
Mayfield Dam, and a shift to late winter steelhead.  The earlier version of the plan also 
included studies to better understand the genetic impact that the non-native steelhead 
production may be having on indigenous late winter steelhead; monitoring of impacts on 
other indigenous salmonids; and changes in management actions that might be triggered 
as the result of those studies.  We support these measures and the wording in the original 
document because we feel that the earlier FHMP is more consistent with the Settlement 
Agreement than the final draft, particularly with respect to “the restoration and recovery 
of wild, indigenous salmonid runs including ESA-listed and unlisted stocks, to 
harvestable levels.” 
 
Our understanding is that TPU would not support an intensive monitoring of impacts 
from the non-native steelhead program unless criteria for judging impacts, and resulting 
management changes are developed and agreed upon.  Because we do not have such 
criteria, or an agreement with the Washington State Department of Fish and Wildlife 
(WDFW) that management changes could be implemented, TPU has deleted the entire 
reference.  We believe this is a mistake.  The plan should include studies and adaptive 
management triggers so that if it is determined that non-native steelhead production is 
preventing or slowing recovery of wild fish stocks, changes can be made.  We believe that 
additional work in developing criteria and a process by which changes in management 
actions should take place should be developed in coordination with FTC members. 
 
The development of criteria, monitoring programs, and management triggers for the 
hatchery programs follows the terms and conditions presented in the 1999 Artificial 
Propagation BiOp (NMFS 1999) which were to be used to guide the hatchery program 
development within the FHMP.  These terms and conditions include: 1) “All agencies 
should consider monitoring and evaluating ecological interactions between listed salmon 
and steelhead and hatchery releases in nursery and rearing areas.”; 2) “The WDFW 
should evaluate the potential for adverse effects on naturally-produced winter steelhead, 
by hatchery summer steelhead in spawning areas occupied by naturally-produced winter 
steelhead in the Cowlitz River Basin.”; 3) “All action agencies shall monitor and 
evaluate their respective artificial propagation programs in the Columbia River Basin.”; 
4) “The WDFW shall conduct monitoring and evaluation activities for salmon and 
steelhead releases into the Cowlitz and Lewis River basins that include potential 
ecological interactions with listed Lower Columbia River steelhead.”; and 5) “The 
WDFW shall attempt to conduct spawning ground surveys to estimate the number of 
hatchery steelhead that are spawning naturally in the habitat of listed Lower Columbia 
River steelhead.”    
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Response to Comment 6: 
 
Comments noted.  Recognizing the diversity of opinions on this issue, and 
acknowledging that information and data may lead to management changes, the Final 
FHMP includes a recommendation for Tacoma Power to fund a steelhead genetic 
characterization study for the lower Cowlitz River and tributaries.   
 
Comment 7: 
 
Section 5.4 Early winter steelhead (Page 85) 
Second paragraph, the last sentence found within the earlier FHMP was deleted.  We 
believe that the following wording should be reinstated: “Studies of naturally 
reproducing early winter steelhead will be conducted in the Lower Cowlitz River 
downstream of the Barrier Dam to describe the population and to determine areas for 
action to reduce reproductive influence of early winter fish.” 
 
Response to Comment 7: 
 
Comment noted.  See response to Comment 6.    
 
Comment 8: 
 
Section 5.4.1. Synopsis of objectives and strategies (early winter steelhead) Page 86 
Under Phase 1 Objectives, second paragraph, first bulleted paragraph, the words, 
“Conduct studies and” have been deleted from the first sentence.  In the earlier draft, the 
sentence read, “Conduct studies and implement changes to the program that reduce 
straying and residualism, increase survival, increase harvest, and decrease conflicts 
caused by the presence of early winter steelhead in the watershed.”  We support 
inclusion of the original language.  This information to be gathered is essential to 
determine what changes to the program are needed to support recovery of wild fish 
within the system.     
 
Response to Comment 8: 
 
Comment noted.  See response to Comment 6.    
 
Comment 9: 
 
Section 5.5.1 Synopsis of Objectives and strategies (summer steelhead) (Page 93).   
Under Phase 2 Objectives, second paragraph that starts “Proposed actions for summer 
steelhead. . .” a bulleted paragraph has been deleted from the earlier draft.  We 
recommend that the following paragraph be reinstated:  “Conduct studies and implement 
results to reduce straying, reduce residualism, increase survival, increase harvest, and 
decrease conflicts caused by the presence of summer steelhead in the watershed.” 
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Response to Comment 9: 
 
Comment noted.  See response to Comment 6.    
 
Comment 10: 
 
Under 5.5.3 Strategies  (summer steelhead) (page 97) 
Under sub-section 5.5.3.1 Stock reintroduction and recovery, a whole section has been 
deleted from the earlier version of the FHMP: 
 
“Genetic testing of natural steelhead spawners in the lower Cowlitz River.  Although 
data indicate that early winter and summer steelhead may be spawning in the Lower 
Cowlitz River, their successes and resulting impacts to listed late winter steelhead is not 
known.  To determine if introgression has occurred between these three stocks, genetic 
samples will be collected from unmarked steelhead spawning in the Lower Cowlitz River 
and compared to the late winter hatchery stock.  The data collected from this study will 
be used to adjust both the early winter steelhead program as appropriate, based on 
consultation with NMFS staff and the FTC.”  
 
Response to Comment 10: 
 
Comment noted.  See response to Comment 6.  The text has been replaced in the Final 
FHMP (See section 5.5). 
 
 Comment 11: 
 
Section 5.10 Sea Run Cutthroat Program (page 124) 
We supported Tacoma’s proposed discontinuation of the hatchery sea-run cutthroat 
program as described in the FHMP Public Review Draft (January 6, 2004).  
Discontinuation of the program would reduce impacts to native sea-run cutthroat within 
the system.  However, we feel the newly proposed integrated sea-run cutthroat program 
is a reasonable compromise between TPU and the WDFW proposals.  We support the 
implementation of an integrated program, where natural selection in the wild drives the 
genetic fitness of the population.  This program, as described, is likely to succeed in 
meeting the goal of increasing the number of naturally-produced fish in support of our 
primary goal of restoring natural spawning populations of salmon and steelhead within 
the basin. 
 
We do need further discussion on the monitoring and analyses required to determine at 
what point the integrated program is to be modified or is no longer needed.  
Modifications would likely include a reduction (ultimately to zero) of the number of 
hatchery-origin spawners allowed to spawn in the wild as the abundance of naturally-
produced fish increase to a certain level.   
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Response to Comment 11: 
 
Tacoma Power’s proposal is for a conservative hatchery integration program for 
recovering the sea-run cutthroat trout population in the Cowlitz River basin. Hatchery 
production will be eliminated once natural population adult abundance reaches the 500 
adult criterion. The hatchery cutthroat program was thoroughly evaluated and discussed 
by the FTC during the FHMP draft plan review process.  Tacoma Power recognizes all 
technical parties views and continues to support a 30% integration rate for the hatchery 
cutthroat trout p hery program termination point established upon 
reaching a self-sustaining population level of 500 naturally produced adults.    
 
Comment 12: 
 
Section 5.11.2 Resident Fish Program (page 131) 
We support the discontinuation of the resident fish stocking program in the Cowlitz River 
Basin as described in the Public Review Draft (January 6, 2004).  The discontinuation of 
the program is a reasonable and prudent measure to reduce impacts to listed stocks in 
the basin.  In contrast, we do not support the recently proposed changes to Section 
5.11.2.1 where the current resident fish stocking program would be replaced by steelhead 
that do not leave the hatchery on their own volition.  We feel that the potential negative 
impacts this program would have on naturally-produced resident and anadromous 
salmonids have not been adequately identified and quantified in this proposal.  We are 
concerned not only with residualization of these planted steelhead and associated 
predation and competition with naturally-produced fish, but also with the impacts of 
harvest of these hatchery fish upon the naturally-produced fish.    
 
This proposed program is in direct opposition to several criteria used to develop 
hatchery programs within the FHMP, including 1) “The action agencies should operate 
artificial propagation programs for fishery augmentation/mitigation in the Columbia 
River Basin in a manner that emphasizes the production and release of juveniles that are 
ready to migrate to the ocean and spend a minimum amount of time in the freshwater 
environment.  This should minimize the interactions with, and thus impacts to listed 
salmon and steelhead, and unlisted natural fish in the migration corridor.”; 2) “The 
action agencies should adopt measures to improve homing and reduce straying of all 
hatchery fish releases.”; 3) “The action agencies should consider monitoring and 
evaluating predation by residual zed hatchery steelhead in the Columbia River Basin.  
Alternative methods/schemes to reduce steelhead residualism should be explored to 
minimize impacts to listed salmon and steelhead.”; and 4) “The WDFW shall acclimate 
and release hatchery steelhead smolts in lower river reaches where possible, where few 
wild fish spawn and to which returning hatchery adults would be expected to home and 
have a tendency to hold prior to migrating upstream for spawning.”  
 
Response to Comment 12: 
 
Comment noted.  Tacoma Power recognizes the FTC divergent views and agrees with the 
USFWS that the best choice for salmonid stock recovery is ending support for the 

rogram, with a hatc
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resident fish program in the Cowlitz River basin for all the reasons included in the Final 
Draft FHMP and in the technical document Impacts of Resident Trout Fisheries on 
Anadromous Fish Populations, June 25, 2004 prepared for the Cowlitz FTC.   
 
Comment 13: 
 
p. 21, section 3.8, 1st bullet – (and p. 25 under item #3) 
Change to: “Out planting hatchery adults rather than juveniles ensures that the entire 
life-cycle of the resulting offspring is completed in nature……” 
 
Response to Comment 13: 
 
Comment noted.  Tacoma Power has changed the text of the Final FHMP.  
  
Comment 14: 
 
p. 25, paragraph under section #3 – remove the extra “current” or “currently” 
 
Response to Comment 14: 
 
Comment noted.  Tacoma Power has changed the text of the Final FHMP.   
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TACOMA’S RESPONSE TO COMMENTS RECEIVED FROM THE 
PUBLIC AND AGENCIES ON THE PUBLIC REVIEW DRAFT – 

FISHERIES AND HATCHERY MANAGEMENT PLAN,  
DATED JANUARY 6, 2004 

 
 
From January 23, 2001 through January 6, 2004, a Technical Subcommittee consisting 
of Tacoma Power, consultant (Mobrand Biometrics Inc.) and Washington Department of 
Fish and Wildlife staff developed the outline and initial drafts of the Fisheries and 
Hatchery Management Plan (FHMP).  Throughout this time period, regular reviews of 
the outline and FHMP were presented to the FTC as working drafts consistent with the 
plan review schedule established by the FTC in 2001 and modified in 2003.   
 
On January 6, 2004, the draft FHMP was made available to the public for review and 
comment.  Tacoma Power hosted a Public Briefing on February 5, 2004 to present the 
FHMP, hear comments, and answer questions.  Tacoma Power held two workshops, 
March 2 P

nd
P and March 4 P

th
P, to give the public additional opportunity to learn about and 

discuss the plan.  Due to the intense interest generated by the plan, and responding to 
multiple requests, Tacoma Power extended the public review and comment period to 
March 17, 2004, providing an additional month for review.  The attachments are the 
complete record of comments and responses received by Tacoma Power from the public 
and resource agencies on the Public Review Draft, and from information assembled at 
the public forums.  All comments were distributed to the FTC for their use in developing 
the Final Draft FHMP and for commenting upon the Final Draft. 
 
Based on public and WDFW comments on the FHMP Public Review Draft, the Final 
Draft FHMP was revised to include continued sea-run cutthroat trout supplementation in 
the lower Cowlitz River basin.  Those issues remaining unresolved were worked upon by 
the Technical Subcommittee and the FTC through participation in mediated FTC 
meetings for resolution.  The Final Draft FHMP was distributed to the FTC on July 2, 
2004 for review and comment.  Tacoma Power received comments on the Final Draft 
FHMP from five of the six agencies or groups represented on the FTC.  The responses 
to those comments are included in the Final FHMP as Appendix 7. 
 
A full listing of the consultation record surrounding the development of the FHMP is 
appended to the FHMP submittal letter. 
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