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Kimberly D Bose, Secretary

Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, DC 20426

SUBJECT: City of Tacoma, Cowlitz River Project, FERC No. 2016 License Article 6,
2020 Fisheries and Hatchery Management Plan

Dear Secretary Bose:

The City of Tacoma (Tacoma Power) hereby is submitting the Fisheries and Hatchery
Management Plan (FHMP) required by the Cowlitz Settlement Agreement Article 6, the Order
Issuing License, Appendix A, Article 6, and the Order Modifying and Approving Fisheries
Management Plan, Article 6.

Tacoma’s most recent FHMP was approved by FERC on October 14, 2014. In that Order FERC
required that the licensee’s next FHMP be filed with the Commission by April 18, 2016 to remain
consistent with the 6-year cycle provided under paragraph (K) of the April 2006 Order. However,
because of technical disagreements within the Fisheries Technical Committee (FTC) pertaining
to proposed modifications to the FHMP and to complete the technical work, conduct more than
a dozen collaborative workshops with the FTC, hold several public meetings, and to
accommodate an extensive review of the details of the FHMP by both the FTC and the public,
Tacoma did not file the FHMP by April 18, 2016 and instead requested several extensions of
time. In its most recent Order Granting Extension of Time, dated March 9, 2020 (“March 9, 2020
Order”), the Commission extended the deadline for filing the updated FHMP until October 18,
2020.

The final draft of this document was developed under the schedule collaboratively developed by
the FTC and described in the letter to the Commission from Tacoma dated October 18, 2019.
The FHMP filed on this date is the result of considerable effort by the FTC and Tacoma Power
to meet the goals of restoration and recovery of natural stocks in the Cowlitz River basin while
continuing to produce fish for harvest.

Due to the complex fisheries topics involved, the FHMP adopts an adaptive management
approach that involves the development of several Transition Plans and an updated Monitoring
and Evaluation Plan within one year of submitting the FHMP to the Commission. It also includes
an Annual Program Review, which incorporates steps for data collection, data analysis, results
reporting, and decision making and planning.

Additionally, this plan describes the intent to operate under a 10-year cycle, rather than the
previous 6-year cycles with the intent of revising this plan 10 years from this submittal.
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Tacoma is currently working towards submittal of a request to modify Article 6 by the end of
2020 to ensure consistency between this FHMP and the License.

If you have any questions regarding this submittal, please do not hesitate to contact Matt Bleich,
Adaptive Program Manager, at 253-337-1079.

Sincerely,

Keith Underwood,
Natural Resources Manager

Attachment

cc: Federal Energy Regulatory Commission, Portland Regional Office
Fisheries Technical Committee
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deoxyribonucleic acid

distinct population segment

Ecosystem Diagnosis & Treatment
Endangered Species Act

Evolutionarily Significant Unit

Federal Energy Regulatory Commission
Fisheries and Hatchery Management Plan
fish per pound

Fish Passage Survival

Cowlitz River Fisheries Technical Committee
Hatchery and Genetic Management Plan
hatchery-origin

Hatchery Scientific Review Group
infectious hematopoietic necrosis
Integrated Hatchery Operations Team
Independent Scientific Advisory Board
In-Season Implementation Tool

Lower Columbia Fish Recovery Board
Monitoring and Evaluation

National Marine Fisheries Service

National Oceanic and Atmospheric Administration, National Marine Fisheries Service

natural-origin

NPPC Northwest Power Planning Council

NWFSC Northwest Fisheries Science Center

ODFW Oregon Department of Fish and Wildlife

pHOB proportion of hatchery-origin broodstock

pHOS proportion of hatchery-origin spawners in nature

PIT Passive Integrated Transponder

PNI proportionate natural influence

pNOB proportion of natural-origin salmon in the hatchery broodstock
PUD Public Utility District

QA/QC Quality Assurance/Quality Control

R/S recruits per spawner

rkm river kilometer

RMIS Regional Mark Information System

RSI Remote Site Incubation

SA Settlement Agreement

SAFE Select Area Fishery Enhancement
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TRT Technical Recovery Team
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USFWS U.S. Fish & Wildlife Service

VSP Viable Salmonid Population

WDF Washington Department of Fisheries

WDFW Washington Department of Fish and Wildlife
WDG Washington Department of Game

WDOE Washington Department of Ecology

WRIA Water Resource Inventory Area
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1.  Introduction

The Cowlitz River was once highly productive and the major drainages supported fifteen
populations of five species of native anadromous salmonids (Chinook Salmon Oncorhynchus
tshawytscha, Chum Salmon O. keta, Coho Salmon O. kisutch, winter steelhead O. mykiss, and
sea-run Cutthroat Trout O. clarkii; Table 1-1). These runs originally supported subsistence
fisheries and later commercial and recreational fisheries, but the natural-origin portions of most
of these runs have been diminished to a fraction of their former abundance and some have
been functionally extirpated. Every endemic population of anadromous salmonid in the Cowlitz
River above Mayfield Dam was greatly diminished or extirpated due to the construction of
Mayfield and Mossyrock dams (Myers et al. 2006). However, a wide range of factors
contributed to population declines, both before and since dam construction, including long
periods of overharvest, habitat loss and alteration, introduced species, and hatchery production
(LCFRB 2010).

The history of the Cowlitz River salmon populations is similar to those of other Columbia
Basin populations, in which the combination of overharvest and habitat degradation caused
population abundances to decline through the mid-1900s. Canneries opened in the 1860s and
led to chronically unsustainable harvest levels. Intensive logging, including the use of splash
dams to transport logs downstream and denuding hillsides, resulted in degradation of spawning
and rearing habitats (GAIA Northwest, Inc. 1994). The construction of Mayfield and Mossyrock
dams in the 1960s and further land use development resulted in reduced abundance of all
populations and drove many to extinction (Myers et al. 2006). The dams blocked access to
habitat above dams, inundated riverine habitat, and made downstream migration much more
difficult. Gravel mining and other land use practices destroyed or severely damaged the habitat
that remained. Blocked upstream passage also resulted in the aggregation of the formerly
distinct populations. Salmon and steelhead from above Mayfield Dam were forced to spawn in
the Lower Cowlitz Subbasin or were captured, along with Lower Cowlitz Subbasin salmon, for
use in hatchery broodstock. At times, groups of fish not distinguished by population were
sometimes captured and transported above Mayfield Dam.

The subsequent intensive hatchery programs were used to mitigate hydroelectric system
impacts. These programs produced adults for harvest but further diminished the remaining
natural-origin populations (Lichatowich 2001). The original broodstock for all hatchery programs
(for endemic stocks) came from adults that returned to Mayfield Dam, which resulted in the
hatchery populations being an aggregate of all historical populations upstream of Mayfield Dam
with some strays from the lower river habitats and likely still contain a portion of the genetic
legacy of those populations (Table 1-2). Hatchery production was intended to mitigate for lost
natural production and provided (and continues to provide) a positive economic benefit to a
broad region, but it came at a cost to the remnant natural populations. After Mossyrock Dam
eliminated anadromous salmonid runs in the upper Cowlitz River, the hatcheries became the
primary source for the fish to reestablish these runs. Mayfield Dam continued to have juvenile
and adult fish passage, but, while these hatchery programs provided a demographic boost to
salmon populations, as a whole, they did not result in an increase in natural-origin abundance.
The hatcheries supported large fisheries that were not selective for the hatchery-origin salmon,
resulting in further reduced abundance of natural-origin salmon, until mass marking of hatchery
salmon allowed for mark-selective fisheries. Also, large numbers of hatchery-origin salmon
escaped the fisheries and spawned in nature, which reduced the reproductive fitness of the
natural-origin salmon by up to 50% for Cowlitz Basin salmon and steelhead populations (HSRG
2009; LCFRB 2010).
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Table 1-1. Baseline viability status, viability and abundance objectives, and productivity improvement targets for Cowlitz
River Chinook Salmon, Chum Salmon, Coho Salmon, and steelhead populations (from Table 6-1; LCFRB 2010).

Baseline Viability? Natural-origin Abundance
Min. Viability
Run, Population, Abundance &  Spatial Viability Productivity Abundance
Recovery Priority’ Productivity  Structure Diversity Net Status®  Objective*  Improvement® Historic® Baseline’ Target®

Chinook Salmon

Eall
Lower Cowlitz River

Contributing VL H M VL M+ 50% 24,000 500 3,000
Upper Cowlitz Subbasin (includes the Cispus, upper Cowlitz, and Tilton rivers)

Stabilizing VL VL M VL VL - 28,000 0 --
Spring
Upper Cowlitz River

Primary VL L M VL H+ >500% 22,000 300 1,800
Cispus River

Primary VL L M VL H+ >500% 7,800 150 1,800
Tilton River

Stabilizing VL VL VL VL VL 0%° 5,400 100 -

Chum Salmon

Eall
Cowlitz River

Contributing VL H L VL M >500% 195,000 <300 900
Summer
Cowlitz River

Contributing VL L L VL M >500% NA NA 900

Coho Salmon
Lower Cowlitz River

Primary VL M M VL H 100% 18,000 500 3,700
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Baseline Viability? Natural-origin Abundance
Min. Viability

Run, Population, Abundance & Spatial Viability Productivity Abundance
Recovery Priority’ Productivity  Structure Diversity Net Status®  Objective* Improvement® Historic® Baseline” Target®
Upper Cowlitz River

Primary VL M L VL H >500% 18,000 <50 2,000
Cispus River

Primary VL M L VL H >500% 8,000 <50 2,000
Tilton River

Stabilizing VL M L VL VL 0%?° 5,600 <50 --

Steelhead

Winter
Lower Cowlitz River

Contributing L M M L M 5% 1,400 350 400
Upper Cowlitz River

Primary VL M M VL H >500% 1,400 <50 500
Cispus River

Primary VL M M VL H >500% 1,500 <50 500
Tilton River

Contributing VL M M VL L >500% 1,700 <50 200

' Primary, Contributing, and Stabilizing designations reflect the relative contribution of the population to Major Population Group minimum viability abundance targets.
2 Viability status is based on Technical Recovery Team viability rating approach. VL = Very Low (>60% chance of extinction over the next 100 years); L = Low
(26-60% chance of extinction).
3-The net baseline status is equal to the lowest of the attribute ratings.
4 Viability objective is based on the scenario contribution. VL = Very Low (>60% chance of extinction); L = Low (26-60% chance of extinction); M = Medium (6-25%
chance of extinction); H = High (1-5% chance of extinction); VH = Very High (<1% chance of extinction).
5 Improvement is the relative increase in population production required to reach the prescribed viability goal.
6. Historical population size was mean number, inferred from presumed habitat conditions using EDT Model and NMFS professional judgment calculations.
7- Approximate mean annual number of naturally produced fish returning to the watershed in the 1990s.
8- Abundance targets were estimated by population viability simulations based on minimum viability goals. No minimum viability abundance target was set for
Stabilizing populations.
9 Improvement increments are based on abundance and productivity; however, this population will require improvements in spatial structure or diversity to meet
minimum viability abundance target.
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Table 1-2. Historical populations of anadromous salmonids in the Cowlitz River and
potential remaining genetic legacy (Table 4-1 from 2004 FHMP).

Species, Run,
Historical Population

Potential Genetic Legacy

Chinook Salmon

Fall
Lower Cowlitz River

Upper Cowlitz River

Spring
Cispus River
Upper Cowlitz River

Tilton River
Chum Salmon
Summer
Cowlitz River
Fall
Cowlitz River
Coho Salmon
Lower Cowlitz River
Cispus River
Upper Cowlitz River
Tilton River
Steelhead
Winter
Lower Cowlitz River
Cispus River
Upper Cowlitz River
Tilton River
Cutthroat Trout
Coastal

Cowlitz River

Lower Cowlitz River and Cowlitz Salmon Hatchery fall Chinook
Salmon populations are believed to be a mixture of all historical
Cowlitz River fall Chinook Salmon populations. Between 1953
and 1993, 92% of all fall Chinook Salmon released into the
Cowlitz River were from Cowlitz Salmon Hatchery.

Cowlitz Salmon Hatchery spring Chinook Salmon population is
believed to be a mixture of all historical Cowlitz River spring
Chinook Salmon populations. Between 1948 and 1993, 96% of
all spring Chinook Salmon released into the Cowlitz River were
from Cowlitz Salmon Hatchery.

Wild salmon only, no hatchery program.

Lower Cowlitz River and Cowlitz Salmon Hatchery Coho
Salmon populations are believed to be a mixture of all historical
Cowlitz River populations.

Lower Cowlitz River and Cowlitz Trout Hatchery late winter
steelhead populations are assumed to be a mixture of all
historical Cowlitz River winter steelhead populations.

Population present. Cowlitz Trout Hatchery has developed an
anadromous population from returns to the hatchery using
stock from the Upper Cowlitz and Tilton subbasins to start the
program.

As a result, all endemic populations of Cowlitz River Chinook Salmon, Chum Salmon,
Coho Salmon, and steelhead were listed as threatened under the Endangered Species Act
(ESA) between 1998 and 2005. Since then, recovery plans have been developed, and efforts
have been made to protect and bolster the Cowlitz Basin populations and to reintroduce the
populations above the hydropower system; however, hydropower licensing goals and, in many
cases, minimum viability abundance targets (as defined below) have not been reached. For
anadromous salmonid populations in the Cowlitz River, the hydropower system, habitat,
harvest, and hatcheries are the key limiting factors (LCFRB 2010). All populations remaining in
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the lower Cowlitz River are still considered to be at high or very high risk of extinction (NMFS
2013).

The decline of these populations has caused negative ecological, sociological, and
economic impacts, and a variety of actions are being taken to reverse those detrimental
impacts. Mitigation hatcheries were developed to replace the lost production of areas that were
flooded by reservoirs or became inaccessible, and to mitigate for the inevitable ecological
impacts of hydroelectric development to the lower Cowlitz River ecosystem. In addition to
mitigating for lost production, these hatcheries now supplement the remaining extant
populations, and hatchery salmon of native stock have been used in an effort to reintroduce
salmon to their historic habitat in reaches above the dams.

To meet ESA-related recovery goals, Cowlitz River salmon and steelhead must be
restored to Medium or High levels of population viability, referred to as “minimum viability
abundance targets” (<25% risk of extinction over the next 100 years). Recovery of each salmon
and steelhead population requires healthy and harvestable levels, as defined by LCFRB (2010).
Health is defined based on species status. A species is considered healthy when it is recovered
to viable levels where it is no longer in danger of extinction or likely to become endangered
within the foreseeable future and can be removed from listing under ESA. A species is
harvestable when it is viable and when fish numbers are sufficient to allow direct and
sustainable sport, commercial, and tribal harvest without jeopardizing the species’ viability.

Moving forward, the goal of this Fisheries and Hatchery Management Plan (FHMP) is to
continue our progress in developing a rigorous management program for Cowlitz River
anadromous salmonids. We begin by recognizing the shared interests and goals of all
interested parties, as well as their differences, in an effort to embrace collaboration and
cooperation. We fully embrace adaptive management with the understanding that it can only be
accomplished when we have sufficient information, both in quantity and in quality, to make
informed decisions. Improvements to the existing monitoring program and best management
practices (Piper et al. 1982; IHOT 1995; Flagg and Nash 1999; Wedemeyer 2002; Williams et
al. 2003; Campton 2004; Galbreath et al. 2008; HSRG 2004, 2009, 2017) (in the hatchery, at
collection facilities, and in nature) will be the result of the information collected through
monitoring and evaluation in an effort to improve our ability to effectively manage these
populations. These activities will be conducted with the collaboration of state and federal
agencies, under the umbrella of the Federal Energy Regulatory Commission (FERC) license to
operate the Cowlitz River Hydroelectric Project (FERC 2002, 2004) and the Biological Opinion
(NOAA Fisheries 2004), within the framework of the recovery plans (LCFRB 2010; NMFS 2013)
and with the recommendations of the Cowlitz River Fisheries Technical Committee (FTC).

1.1 Federal Energy Regulatory Commission License

FERC issued the original license for the Cowlitz River Hydroelectric Project in 1951.
This license expired in 2001, at which point the Project operated pursuant to an annual license
until the Project was relicensed in 2002 for a period of 35 years (FERC 2002, 2004).

1.1.1. Settlement Agreement

The Cowlitz River Hydroelectric Project Settlement Agreement (Settlement Agreement;
SA) was signed in 2000 (Tacoma Power et al. 2000) and incorporated into the new license
(FERC 2002, 2004). Parties to the SA included the following: Tacoma Power; Washington
Department of Fish and Wildlife (WDFW); Washington Department of Ecology (WDOE);
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Washington State Parks and Recreation Commission; United States Fish and Wildlife Service
(USFWS); National Oceanic and Atmospheric Administration, National Marine Fisheries Service
(NOAA Fisheries); United States Forest Service - Gifford Pinchot National Forest; Recreation
and Conservation Office (formerly the Interagency Committee for Outdoor Recreation); Lewis
County; Confederated Tribes and Bands of the Yakama Nation; and three Conservation Groups
(Washington Council of Trout Unlimited, Sport Fishing Guides of Washington, and American
Rivers). The purpose of the Cowlitz River Hydroelectric Project Settlement Agreement (Section
5.1; Tacoma Power et al. 2000) is to:

states:

“resolve, to the satisfaction of the Parties, all issues associated with issuance of a new
license for the Project regarding fish passage, fish production, fish habitat, water quality,
instream flows, wildlife, recreation and cultural and historic resources. This Agreement
establishes Tacoma's obligations for the protection, mitigation and enhancement of
natural resources affected by the Project under a new license issued by FERC. It also
specifies procedures to be used among the Parties to ensure the implementation of
those license articles consistent with this Agreement, and with other legal and regulatory
mandates, including but not limited to those described in Sections 4.2 and 4.3 above. It
is the intent of the Parties to establish a framework for future collaborative efforts for the
protection, mitigation and enhancement of the natural resources of the Cowlitz River
basin.”

Section 6.1.1 of the SA, titled Guidance for Future Interpretation and Decision Making,
“The emphasis of this agreement is ecosystem integrity and the restoration and recovery
of wild indigenous salmon runs, including ESA-listed indigenous and unlisted stocks to
harvestable levels.”

This is the first and most important priority of the Settlement Agreement.

The SA also recognizes the importance of harvest, stating in Section 6.1.2 that:
“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
program to compensate for unavoidable impacts at levels consistent with ESA recovery,

and providing fish production for sustainable fisheries.”

Section 6.15 further accentuates the hatchery production as it relates to recovery

directing that:

“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 6.1.6 reiterates the importance of the recreational fishery but emphasizes that

recovery of indigenous stocks is the priority:

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

By signing the SA, the signatories committed to the continued advancement of the goals
listed above.

1.1.2. Applicable License Articles

The Settlement Agreement (2000) contains an appendix with 25 license articles
addressing specific issues, such as water quality, quantity, flow, and ramping requirements; fish
and wildlife, including species listed under the ESA; habitat; Tacoma Power’s comprehensive
operations and development plans and capabilities; recreation; cultural resources; and
compliance with the Federal Power Act.

¢ Article 1: Downstream Fish Passage: Riffe Lake and Cowlitz Falls Collection and
Passage

Article 2: Downstream Fish Passage: Mayfield

Article 3: Upstream Fish Passage: Barrier, Mayfield, and Mossyrock
Article 4: Juvenile Tagging and Monitoring

Article 5: Fish Production and Hatcheries

Article 6: Fisheries and Hatchery Management Plan

Article 7: Hatchery Complex Remodel and Phase-In Plan

Article 8: Disease Management Plan

Article 9: Large Woody Debris

Article 10: Gravel Augmentation

Article 11: Fish Habitat Fund

Article 12: Coordination with Wildlife Settlement Wetlands Acquisition Fund
Article 13: Instream Flows

Article 14: Ramping Rate Conditions

Article 15: Fish Monitoring Plan

Article 16: Instream Flow Implementation

Article 17: Recreation Facilities

Article 18: Recreation Operation, Maintenance, and Safety

Article 19: Water Access Facilities

Article 20: Recreation Reporting

Article 21: Forest Service Facilities

Article 22: Forest Service Report

Article 23: Cultural and Historic Resources

Article 24: Wildlife

Article 25: Reservation of Commission Authority

Eight of the articles pertain directly to fish and/or their management (License Articles 1-
8), and an additional six articles address fish habitat (9-11 and 13-15).

License Articles 1, 2, and 3 address fish passage, both upstream and downstream, for
anadromous salmonids. Juvenile migrants (smolts) are captured at facilities at Cowlitz Falls
and Mayfield dams for transport or bypass around the dams and release into the Cowlitz River
to continue their migration to the ocean. Mature salmon are collected at the Barrier Dam Adult
Facility and transported above Mayfield Dam to the Tilton River and above Cowlitz Falls Dam to
the Cispus and upper Cowlitz rivers in the Upper Cowlitz Subbasin. License Article 8 addresses
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Ceratonova (Ceratomyxa) shasta and other diseases related to hatchery conditions and the
transport of fish upstream of Mayfield Dam.

License Article 5 identifies fish production and hatchery obligations in the near and long
term. Tacoma Power is to fund the operation and maintenance of the Cowlitz Hatchery
Complex, consisting of the Cowlitz Salmon Hatchery, Cowlitz Trout Hatchery, and three satellite
rearing facilities (yet to be developed). Indigenous populations to be supplemented by hatchery
production are: fall Chinook Salmon, spring Chinook Salmon, Coho Salmon, late winter
steelhead, and sea-run Cutthroat Trout. Non-indigenous stocks of steelhead (e.g., summer and
early winter steelhead) and Rainbow Trout O. mykiss that are important to the angling
community may also be produced, provided that production shall emphasize the recovery of
indigenous stocks. License Article 5 also defines various factors influencing production levels
and directs Tacoma Power to fund any monitoring required for adaptive management at the
hatcheries, as included in the Fisheries and Hatchery Management Plan required by License
Article 6 (see below).

Pursuant to License Article 11, Tacoma Power established a fish habitat fund for the
purpose of fisheries habitat protection, restoration, and enhancement in the lower Cowlitz River
through acquisition, easements, or restoration projects. Tacoma Power established this fund in
2004 and submits annual reports detailing the use of funds to FERC. As of October 2019,
535.96 acres within the Lower Cowlitz Subbasin have been acquired.

Tacoma Power’s habitat restoration activities in the lower Cowlitz River include large
woody debris placement (required by License Article 9) and gravel augmentation (License
Article 10). A total of 183 linear meters of large woody debris and 382 m? of gravel are intended
to be placed in the lower Cowlitz River annually. Tacoma Power has identified river reaches
suitable for restoration and protection in the Upper Cowlitz Subbasin (License Article 3), but no
actions have been taken to date.

License Article 15 mandated that a plan be developed to monitor the effects of the
instream flow requirements of the new license on the Cowlitz River fishes. The plan then
became a license requirement.

The 25 SA articles were incorporated into the 2002 FERC license, which was stayed by
FERC action and not made effective until 2003. In addition, the license contained 4(e)
Conditions (License Appendix B), Water Quality Certification Conditions (License Appendix C),
and Section 18 Prescriptions (License Appendix D). In addition to those from the SA, the 2002
license added 13 new license articles:

Article 201: Annual Payments

Article 202: Drawings and Exhibits

Article 203: Headwater Benefits

Article 301: Revised Exhibits After Construction

Article 302: Construction Notification to FERC for Articles 1,2,3
Article 303: Pool Elevations and Flood Regulation

Article 401: Plan to Abandon Volitional Upstream Fish Passage
Article 402: Annual Instream Flow Monitoring Report

Article 403: Historic Preservation

Article 404: Archaeology Monitoring Plan

Article 405: Public Information Management Plan

Article 406: Fish Passage Facilities

Article 407: Use of Project Lands
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On 18 July 2003 (license effective date), the license stay was lifted and one additional
license article (408) was added:

e Article 408: Implementing Future Biological Opinion

In 2004, an amendment of the new license (FERC 2004) was issued by FERC. It
included a new Appendix E (Construction Practices Near Water and Pollution and Erosion
Control Plan), modified two previous articles (401 and 402), and added several additional
license articles (409-417):

o Article 409: Lower Cowlitz River Side Channel Habitat

Article 410: Water Quality Monitoring

Article 411: Fisheries and Hatchery Management Plan - modified Settlement Article 6 in
2004 to include a “Chum Salmon analysis.”

Article 412: Agency-Specified Stream Flows

Article 413: Trap and Haul Plan

Article 414: Adaptive Management

Article 415: Final Fish Passage Plan

Article 416: Control Sediment During Construction in or Near Waterways

Article 417: Minimize Impact to Listed Fish while Addressing Articles 9 and 10

1.2 Fisheries and Hatchery Management Plan (FHMP)

License Article 6 of the Cowlitz River Hydroelectric Project Settlement Agreement
(Tacoma Power et al. 2000) and the FERC license order (FERC No. 2016; FERC 2002)
directed Tacoma Power to develop a Fisheries and Hatchery Management Plan (FHMP) for
managing supplemented Cowlitz River salmonid populations. The text of Settlement Agreement
and License Article 6 is as follows:

“Within 9 months of license issuance, the Licensee shall submit a Fisheries and
Hatchery Management Plan. The plan shall be updated every 6 years, starting in year 7,
of the license. The plan shall identify: a) the quantity and size of 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 Licensee shall
prepare the plan in collaboration with the Fisheries Technical Committee provided for in
the August 2000 Settlement Agreement, or if the Settlement Agreement has become
void, with the U.S. Fish and Wildlife Service, National Marine Fisheries Service,
Washington Department of Fish and Wildlife and Washington Department of Ecology
(referred to as “the FTC or agencies”). When a draft plan has been prepared, it shall be
provided to all affected agencies and Tribes for 30-day review and comment. The
Licensee shall include with the final plan documentation of consultation and copies of
comments and recommendations, and specific descriptions of how the final plan
accommodates all comments and recommendations. If the Licensee does not adopt a
recommendation, the filing shall include the Licensee’s reasons, based on Project-
specific information. The Commission reserves the right to make changes to the plan.
Upon Commission approval, the Licensee shall implement the plan, including any
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changes required by the Commission. Following Commission approval, the plan
becomes a requirement of the license, enforceable by the Commission.”

License Article 6 also directed the creation of the Cowlitz River Fisheries Technical
Committee (FTC), which is comprised of seven representatives - one from each of Tacoma
Power, NOAA Fisheries, USFWS, WDFW, WDOE, the Yakama Nation, and one representative
from the Parties included in the Conservation Groups. The FTC assists Tacoma Power with
implementation of the terms of the SA by advising Tacoma Power in the review of plans (such
as the FHMP), monitoring plans and studies, reviewing and evaluating resulting data, and
decisions on adaptive management measures associated with the fisheries measures.

In its 2004 Order Amending New License, FERC (2004) added the requirement that the
FHMP “shall include a Chum Salmon analysis and be updated at 6-year intervals.” The initial
FHMP was submitted in 2004 and approved by FERC in 2006 (115 FERC 9 62,029). A second
FHMP was updated in 2011 and approved by FERC in 2014 (149 FERC {] 62,032). As the
previous two plans have, this FHMP addresses fall and spring Chinook Salmon, Chum Salmon,
Coho Salmon, winter and summer steelhead, and Cutthroat Trout populations and guides
Cowlitz River fisheries and hatchery management. This FHMP will replace the 2004 and 2011
update. As described in Chapter 12, Adaptive Management: Annual Program Review and
Annual Operating Plan, Tacoma Power and the FTC are proposing an amendment to change
the interval for revising the FHMP. Rather than the current 6-year revision process as specified
under License Article 6 and FERC’s 2004 Order Amending New License, the FHMP will be
revised every 10 years, with input and support from the FTC. If major changes and/or revisions
beyond Annual Program Review (APR) issues were deemed necessary by the FTC, a revision
could be completed within the 10-year period.

Each FHMP is to be developed in collaboration with the FTC. This FHMP represents an
extensive revision of the two previous (i.e., 2004 and 2011) FHMPs, and we have revised the
strategies and/or have developed a process for revising strategies for each species, based on
the best available science, strategies to make steps toward recovery goals, and maintain angler
opportunity. This has been done through extensive consultation with the FTC, including six
separate Monitoring and Evaluation and Management Workshops to address areas of
disagreement and information gaps for each species and population. These workshops were
successful in developing agreed-upon management themes for each species and population,
which are presented in the appropriate species and population sections below (Chapters 3-9).
Additionally, a second round of five workshops was conducted to identify and address
unresolved issues in the October 2019 Draft FHMP during the FTC review period (November
18, 2019 — May 30, 2020), as well as a sixth workshop to develop an Interim Plan for a single
unresolved topic, which is included as a White Paper in Appendix D (Fall Chinook Salmon
Broodstock Collection). In compliance with License Article 6, a draft final version of the 2020
FHMP was distributed for a 30-day public review and comment period in August 2020. Tacoma
Power also hosted a virtual public meeting on August 12, 2020, to present the draft final FHMP
and provide an opportunity for questions and comments. More details on the public review and
comment period, including Tacoma Power’s responses to comments received, are presented in
Appendix E.

Lastly, we have developed a “Big Table” for each species, which provides metrics to be
monitored for each species and population; goals, where appropriate, for those metrics; and
documentation of the most recent 5-year means for those metrics and FHMP and minimum
viability abundance targets for those metrics, where appropriate. The Big Table Dataset
(Appendix A) will be accessible to all FTC members and will be linked to one or more databases
so that they can be continually updated with the most recently available data. As such, this
extensively revised FHMP supersedes the two previous versions and addresses fall and spring
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Chinook Salmon, Chum Salmon, Coho Salmon, winter steelhead, summer steelhead, and
Cutthroat Trout populations, and guides Cowlitz River fisheries and hatchery management and
population monitoring and evaluation needs.

During the period covered by this 2020 FHMP, Tacoma Power and the FTC will develop
Transition Plans for the fall Chinook, spring Chinook, Coho Salmon, and winter steelhead
programs in order to continue recovery efforts. For additional information on the Transition
Plans, see Chapter 12 and Appendix B.

The data presented in this 2020 FHMP are the most recently available, consolidated for
FTC consideration. The data presented are preliminary, pending a full quality assurance/quality
control (QA/QC) review of the Big Tables (Appendix A) by the Monitoring & Evaluation (M&E)
Subgroup for accuracy and source. Some of the data reported in this 2020 FHMP are from the
In-season Implementation Tool (ISIT), which is a tool that relates natural and hatchery
population metrics to hatchery program adjustments, and stores information needed for the tool
to operate. M&E efforts have made considerable improvements in recent years and over the
term of the last FHMP. However, not all data collected are currently housed in or utilized by the
ISIT tool, and the ISIT tool has not been updated during the last FHMP period. During this
FHMP period, all data required to achieve FHMP objectives will need to be consolidated into a
single database that can be used for analysis and reporting. Moving forward, the intended
approach is to develop standardized methods for each measure or calculation to the degree
possible. A work plan will be developed following completion of this FHMP to identify and
prioritize metrics within 1 year. Additional information on the use of ISIT and its relationship to
the “Big Tables” is presented in Section 10.3.1.

1.2.1. Purpose of the Fisheries and Hatchery Management Plan

The FHMP is used for managing the Cowlitz Salmon Hatchery, Cowlitz Trout Hatchery,
and the endemic anadromous salmonid populations in the Cowlitz Basin. FERC License No.
2016 (FERC 2002, 2004) directs Tacoma Power to implement measures to restore and recover
natural-origin populations of indigenous anadromous salmonids in the Cowlitz Basin (primary
emphasis), while continuing to support sustainable fisheries, including important recreational
fisheries. This dual (restoration and harvest) mandate is a consideration in all of the
recommended actions in this FHMP.

To effectively restore and manage these populations, the appropriate information is
needed at the required level of detail relating to each population’s recovery phase. Therefore,
we have added additional performance standards and metrics to be monitored and evaluated so
that we can better assess the program and how well it is achieving its goals during each
recovery phase.

Population recovery is the ultimate goal for all involved with managing depleted,
threatened, or endangered species. While population recovery is an integral component of
every aspect of this FHMP, it is designed to be a flexible document that provides attainable
goals for the FHMP period, while allowing that recovery may require more time to achieve. ltis
a guide that provides clear direction for achieving those goals, which are steps toward achieving
the long-term minimum viability abundance targets and population recovery. Each FHMP is a
stepping stone on the path to recovery of these populations. In this FHMP, we provide two sets
of goals:

¢ Long-term Goals: The long-term goal for all of these populations is full recovery to a
viable salmonid population (McElhany et al. 2000) that returns at healthy and
harvestable levels (LCFRB 2010). The directional goals and specific targets for each

Chapter 1, Introduction Page 1-11



Document Accession #: 20201002-5069 Filed Date: 10/02/2020

Cowlitz Hydroelectric Project (FERC No. 2016) Final FHMP (October 2020)

population come from the Washington Lower Columbia Salmon Recovery and Fish and
Wildlife Subbasin Plan (LCFRB 2010) and the ESA Recovery Plan (NMFS 2013).
Throughout Chapters 3-9, these goals are sometimes characterized as still requiring
definition.

o FHMP Goals: Goals that we plan to achieve during the period of this FHMP. These are
intended to serve as stepping stones toward recovery by addressing specific factors
inhibiting our understanding of each population and its progress toward recovery. FHMP
goals may be directional (increase or decrease) or specific targets (e.g., numbers of
natural-origin salmon spawning in nature, proportion of natural-origin salmon in the
hatchery broodstock [pNOB], proportion of hatchery-origin spawners in nature [pHOS],
or smolt production) and may include targets for metrics that are not listed as triggers for
transitioning among recovery phases. FHMP goals may also be programmatic (e.qg.,
develop plans for specific segments of the program). For populations for which no
minimum viability abundance target has been set, such targets will be developed in
coordination with the FTC during the period covered by this FHMP.

The conclusions and recommendations in this revised FHMP are consistent with the SA
and represent adjustments and clarifications of the 2011 FHMP. It is intended to improve
implementation of the adaptive management process and the effectiveness of these
supplementation programs by incorporating the most recent science to effectively meet
resource priorities identified in the SA. It employs rigorous monitoring and evaluation protocols,
using the results of studies and baseline monitoring conducted in the Cowlitz Basin, as well as
incorporating the most current fisheries science and new knowledge that has been developed
by the broader scientific community, in an adaptive management process that includes feedback
from key stakeholders. To a large degree, the scientific foundation for the FHMP rests upon the
work of the Independent Scientific Advisory Board (ISAB) as presented in Northwest Power
Planning Council (NPPC) (2001), and of the Hatchery Scientific Review Group (HSRG 2009).
Feedback from affected agencies, Tribes, and the public has also provided guidance in the
preparation of this document.

Each version of the FHMP reflects maturation of the program and of the document as a
management tool. Revising the FHMP is important for adaptive management, as it provides an
excellent opportunity to evaluate our success at moving toward population recovery. Each
FHMP is an opportunity to make appropriate programmatic changes to refocus our trajectory
toward our shared ultimate goal of recovered populations. Organizational changes have been
incorporated to make the 2020 FHMP a more useful document for the implementing parties.
The plan provides overarching guidance for decisions for the period covered by this FHMP;
however, species- and population-specific information changes annually, which renders portions
of chapters of even the most recent FHMPs obsolete. Therefore, species-specific Annual
Operating Plans will be developed outside of this FHMP and will guide each year's management
activities, such as hatchery smolt production goals, disposition of trapped salmon, broodstock
collection and spawning, rearing, marking, and release strategies, transport of smolts and
mature salmon, data collection, and pHOS, pNOB, and proportionate natural influence (PNI)
goals (see Chapter 12).

When FERC license obligations and FHMP objectives (such as recovery and harvest, or
recreation and instream flow) conflict, management priorities will be defined by agencies with
management authority in conjunction with Tacoma Power and the FTC. These conflicts must
be clearly identified and understood so that a plan to resolve the conflict can be developed and
subsequently followed. Development of a successful management strategy will involve creative
thinking to identify new alternatives, allow flexibility to adapt to changes, and take advantage of
new opportunities when they arise. It will also incorporate opportunities to explore and evaluate
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new alternatives in order to advance our knowledge, thereby being better able to manage the
populations.

Additional factors/changes taken into consideration in the preparation of this FHMP
include, but are not limited to: legal requirements under the ESA, State of Washington
obligations for resource management, new knowledge and information from sources outside the
Cowlitz River program, changes in fisheries and hatchery operations outside the Project area
that affect fish populations in the Project area, lessons learned from the experience of the FTC
during its tenure, advice and recommendations from interested parties, and the public record of
implementation of actions called for in the 2004 and 2011 FHMPs. Additionally, this FHMP was
written with the intent to update existing Hatchery and Genetic Management Plans (HGMPs) for
each of the hatchery populations to ensure agreement between the FHMP and HGMPs.

1.3 Endangered Species Act Regulatory Framework

All actions conducted in association with the Cowlitz Hydroelectric Project are governed
by their effects on species listed under the Endangered Species Act (ESA). NOAA Fisheries
published a Biological Opinion (NOAA Fisheries 2004) and published an ESA Recovery Plan for
lower Columbia River Coho Salmon, lower Columbia River Chinook Salmon, Columbia River
Chum Salmon, and lower Columbia River steelhead Evolutionarily Significant Units
(ESUs)/Distinct Population Segments (DPSs; NMFS 2013). A population is a group of fish of
the same species that spawns in a particular location at a particular season and does not
interbreed substantially with fish from any other group (Lawson et al. 2007). An ESU represents
a distinct group of Pacific salmon populations under the ESA that is substantially reproductively
isolated from other conspecific populations and represents an important component of the
evolutionary legacy of the species (Waples 1991). A biological stratum is a subset of an ESU,
which groups populations in which “there is substantial genetic and geographic structure, with
genetic similarities clustering into a few geographic units” (Lawson et al. 2007).

In the Cowlitz Basin, historical populations of each species have been characterized.
Distinct populations of fall Chinook Salmon, Coho Salmon, and winter steelhead were identified
in the Lower Cowlitz Subbasin - the lower Cowlitz River and tributaries below Mayfield Dam.
The Toutle and Coweeman subbasins were identified as having independent populations
separate from the Lower Cowlitz Subbasin populations (except for Chum Salmon), and
therefore are not included in this FHMP. Above Mayfield Dam, distinct populations of spring
Chinook Salmon, Coho Salmon, and winter steelhead were identified in each of the Cispus,
upper Cowlitz, and Tilton rivers. For fall Chinook Salmon above Mayfield Dam, a single “Upper
Cowlitz Subbasin” population has been identified, which comprises all three of the Cispus,
upper Cowlitz, and Tilton drainages. Because there is currently no means to differentiate the
subbasin of origin for adult salmon or steelhead that are caught at the Barrier Dam Adult
Facility, for management purposes we have pooled them into an “Upper Cowlitz Subbasin”
population for each species. Additionally, for current management purposes, population
recovery efforts for spring Chinook Salmon are limited to and focused on the Upper Cowlitz
Subbasin (Cispus and upper Cowlitz drainages), so no spring Chinook Salmon are being
transported to the Tilton Subbasin. Conversely, current restoration efforts for fall Chinook
Salmon above Mayfield Dam are focused solely on the Tilton River drainage and no fall Chinook
Salmon are transported to the Cispus or upper Cowlitz rivers. The separate populations are
described further in the species overview and populations sections (see Chapters 3-9).
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1.3.1. NOAA Fisheries Biological Opinion

In conjunction with Cowlitz Project relicensing, NOAA Fisheries issued a Biological
Opinion (NOAA Fisheries 2004), establishing conditions for the Project’s continued operation.
The Biological Opinion found that continuing the Project’s operations would adversely affect
essential fish habitat for Chinook Salmon and Coho Salmon and recommended essential fish
habitat conservation measures. These measures, including passage performance standards,
instream flows, ramping rate restrictions, fish monitoring plan, side channel habitat monitoring,
water quality monitoring plan, and others, were subsequently included in the amended license
as modified license articles and Settlement Agreement articles.

1.3.2. Cowlitz River Subbasin Plans

The Lower Columbia Fish Recovery Board (LCFRB 2010) published the Lower
Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan, which describes a vision and
framework for rebuilding ESA-listed Chinook Salmon, Chum Salmon, Coho Salmon, and
steelhead populations in the Lower Columbia Basin, including the Cowlitz Basin. Specific
priority actions to improve population viability for Cowlitz Basin anadromous salmonids include:

o Restoring access above dams to the upper portion of the basin;

¢ Protecting intact forests in headwaters;

e Managing forest land pursuant to Forest and Fish Rules to protect and restore
watershed processes;

e Managing growth and development to protect watershed processes and habitat

conditions;

Restoring passage at culverts and other artificial barriers;

Restoring lowland floodplain function, riparian conditions, and stream habitat diversity;

Addressing immediate risks with short-term habitat fixes;

Aligning hatchery priorities with conservation objectives; and

Reducing out-of-subbasin impacts.

A more specific plan, with recommendations and minimum viability abundance targets,
was provided for each species and population in separate chapters for each subbasin, including
the Lower Cowlitz Subbasin and Upper Cowlitz Subbasin.

1.3.2.1  Lower Cowlitz Subbasin Plan

The Lower Cowlitz Subbasin Plan (LCFRB 2010) identifies habitat connectivity, habitat
diversity, channel stability, riparian function, floodplain function, streamflow, water quality, and
substrate and sediment as limiting factors in the Lower Cowlitz Subbasin and prioritizes a
number of habitat and hatchery implementation measures. Hatchery measures include
developing a conservation management strategy for natural- and hatchery-origin fall Chinook
Salmon production; precluding the release of out-of-basin fall Chinook Salmon, spring Chinook
Salmon, or Coho Salmon eggs or juveniles into the Cowlitz Basin; adipose fin-clipping 100% of
hatchery-origin fall Chinook Salmon, Coho Salmon, spring Chinook Salmon, steelhead, and
sea-run Cutthroat Trout; using Cowlitz Basin hatcheries to supplement and enhance natural
Coho Salmon and Chum Salmon populations; adopting juvenile release strategies to minimize
impacts on natural populations; evaluating facility operations; and monitoring, evaluating, and
implementing adaptive management.
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1.3.2.2  Upper Cowlitz Subbasin Plan

Similar to the Lower Cowlitz Subbasin Plan, objectives are identified in the Upper
Cowlitz Subbasin Plan for improving fishery resources upstream of Mayfield Dam, including the
Cispus, upper Cowlitz, and Tilton rivers (LCFRB 2010). The hydropower system is the primary
factor for salmonid population decline in the Upper Cowlitz Subbasin, as it has flooded riverine
habitat and impeded volitional access to and from upstream habitats. Habitat limiting factors in
the Upper Cowlitz Subbasin include habitat connectivity (due to dams), habitat diversity,
channel stability, riparian function, floodplain function, water quality, substrate and sediment,
and streamflow. Hatchery program actions are the same as those for the Lower Cowlitz
Subbasin, with the addition of marking/tagging of smolts collected at Mayfield Dam and Cowlitz
Falls Dam so that they can be uniquely identified for broodstock collection or transport and
release into their natal streams upon their return at maturity.

1.3.3. National Marine Fisheries Service Recovery Plan

The National Marine Fisheries Service published a Recovery Plan for each of the four
species of anadromous salmonids in the Lower Columbia Basin that are listed under the ESA
(NMFS 2013). Itincorporated the LCFRB Subbasin Plan and provides overarching guidance for
this FHMP. Listed populations in the Cowlitz River are defined as part of the Lower Columbia
River ESU. There are four ESA-listed salmonid species in the Cowlitz Basin, all of which are
listed as threatened: lower Columbia River Chinook Salmon, lower Columbia River Chum
Salmon, lower Columbia River Coho Salmon, and lower Columbia River steelhead. As
described in Section 1.3, NOAA Fisheries has characterized the various populations for each of
these species within the Cowlitz Basin.

The Recovery Plan uses recovery scenarios developed by the Willamette/Lower
Columbia Technical Recovery Team (TRT; McElhaney et al. 2000) that identify viability
objectives for each population that meet TRT recovery criteria for a viable ESU. The viability
objectives are based on Viable Salmonid Population (VSP) attributes:

e Abundance: The numerical size of the population, primarily based on annual numbers
of spawners in nature but may also include other metrics (e.g., smolts leaving the
system and mature salmon returning to the basin, hatchery, and spawning grounds).

¢ Population Growth Rate (Productivity): A population’s ability to replace itself and
rebound to the equilibrium population level from a low level. Several metrics for
productivity can be measured. Adult-to-adult productivity is a measure of the growth (or
decline) of a population over time. It is measured by the number of progeny that survive
to spawn (recruits) for each parental spawner (recruits / spawner). Freshwater or
juvenile productivity may also be measured and is the number of smolts produced for
each parental spawner (smolts / spawner).

e Spatial Structure: The spatial structure of a population is comprised of the geographic
distribution of individuals in the population, as well as the processes that generate that
distribution. A population’s spatial structure depends fundamentally on habitat quality
and quantity, the configuration of that habitat, and dynamics, as well as the ability of
individuals in the population to disperse within that habitat.

o Diversity: The genetic variability in life history, behavioral, and physiological traits within
a population. These range in scale from DNA sequence variation at single genes to
complex life-history traits and include anadromy, morphology, fecundity, run-timing,
spawn timing, juvenile behavior, age at smolting, age at maturity, egg size,
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developmental rate, ocean distribution patterns, male and female spawning behavior,
physiology, and molecular genetic characteristics.

VSP metrics will be evaluated collaboratively with NOAA Fisheries and the FTC during
the period covered by this FHMP. Approaches and standards to allow for meaningful
management decisions will be considered annually in the context of the recovery phase for each
program (as described in Chapters 10 and 12). The guidance presented in Crawford and
Rumsey (2011) will be considered for monitoring recovery for each population.

The Recovery Plan established a target viability status for each population, taking into
consideration:

1) Each population’s potential for improvement, considering available habitat and historical
production; and

2) The degree of improvement needed in each stratum to meet Willamette/Lower Columbia
TRT guidelines for a viable ESU.

These targets are considered the minimum contribution by each individual population
toward the recovery of the ESU as a whole to consider for delisting and do not represent full
recovery, which includes objectives for healthy and harvestable populations.

The viability (= inverse of extinction risk) of each population over the next 100 years was
then rated (Very Low to Very High) for each viability attribute and was then given a net baseline
viability rating and an objective rating (Table 1-1). The objective rating is the viability goal for
that population and that rating determined its recovery designation:

¢ Primary: Populations that are targeted for restoration to High or greater level of viability
- High or Very High viability (>95% persistence probability = <5% extinction risk). These
populations are the foundation of salmon recovery, and at least two populations per
stratum must be at High or better viability to meet recommended TRT criteria for a viable
ESU. Primary populations are typically those with the best prospects for protection or
restoration and typically include populations at High or Medium viability during the listing
baseline. In some cases, populations with Low or Very Low baseline viability were also
designated as Primary populations in order to achieve viable strata and ESU conditions.

o Contributing: Populations for which some improvement in viability is needed to achieve
the TRT recommended strata-wide average of Medium viability (40-94% persistence
probability = 6-60% extinction risk). As such, most Contributing populations are targeted
for a Medium viability level and might include those of Low to Medium significance and
viability but where improvements can be expected to contribute to recovery. Varying
levels of improvement are identified for Contributing populations, with some being
targeted for substantial improvements whereas more limited increases are identified for
others.

e Stabilizing: These are typically populations that are currently at Very Low viability
(<40% persistence probability = >60% extinction risk) and are expected to be maintained
at their current viability level. Stabilizing populations might include those where
significance is low, feasibility is low, and uncertainty is high. While Stabilizing
populations are not targeted for significant improvement, substantive recovery actions
will typically be required to avoid further degradation.

Cowlitz River anadromous salmonid populations were all given a net baseline viability
rating of Very Low (or Low in the case of Lower Cowlitz Subbasin winter steelhead) (Table 1-1).
Objective ratings ranged from Very Low for Stabilizing populations (upper Cowlitz River fall
Chinook Salmon and Tilton River spring Chinook Salmon and Coho Salmon) to High+ (Cispus
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and Upper Cowlitz rivers spring Chinook Salmon). Populations were also given natural-origin
productivity and abundance targets for achieving recovery. The approach described in the
species chapters (3-9) and associated population sections is consistent in taking steps to
achieve the NOAA Fisheries recovery strategies. The approaches are consistent in working to
achieve natural self-sustaining ESUs by protecting and improving populations through fish
management actions that reduce the influence of hatchery-origin spawners in nature over time;
build abundance, quality, and distribution; and implement fish management strategies that
consider impacts from harvest on productivity and natural-origin abundance.

1.3.4. Hatchery and Genetic Management Plans (HGMPs)

HGMPs are technical documents that thoroughly describe the composition and operation
of each individual hatchery program. The primary goal of an HGMP is to describe biologically
based artificial propagation management strategies that ensure the conservation and recovery
of ESA-listed salmon and steelhead populations. NOAA Fisheries uses the information
provided by HGMPs to evaluate impacts on ESA-listed salmon and steelhead. Draft HGMPs
were prepared by WDFW and submitted jointly by WDFW and Tacoma Power in 2014 for the
six hatchery programs at Cowlitz Salmon Hatchery and Cowlitz Trout Hatchery. These
documents are currently in draft and will be revised in collaboration with the FTC to ensure
alignment with this FHMP:

Cowlitz Salmon Hatchery

e Chinook Salmon

o Cowlitz River fall Chinook Salmon
o Cowlitz River spring Chinook Salmon

e Coho Salmon
o Cowlitz Type N Coho Salmon

Cowlitz Trout Hatchery
¢ Steelhead
o Cowlitz River winter steelhead
o Cowlitz River summer steelhead

e Cutthroat Trout
o Cowlitz River sea-run Cutthroat Trout
To date, NOAA Fisheries has not consulted on these HGMPs.

1.3.5. Conservation and Sustainable Fisheries Plan

The Conservation and Sustainable Fisheries Plan (CSFP) was developed jointly by
WDFW and the LCFRB from 2009 through 2016 (WDFW and LCFRB 2016). The management
actions within the CSFP were developed from 2009 to 2011, and WDFW was implementing the
majority of them by 2011. The formal finalization and adoption process occurred from 2012 to
2016.

The CSFP set forth the strategies, actions, and management practices that WDFW will
use in maintaining and operating its Lower Columbia hatcheries and in managing related
fisheries, in a manner that helps to achieve the threat reduction and Viable Salmonid Population
(VSP) targets identified in the NOAA-approved Recovery Plan. The actions identified in the
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CSFP align with specific actions in the Recovery Plan, and are a critical part of an integrated
“All-H” approach to salmon recovery embodied in the Recovery Plan.

The 2011 FHMP was grounded in many of the same principles of the CSFP, including
the use of Hatchery Scientific Review Group (HSRG) guidelines, as a means to achieve
established productivity improvement and threat reduction targets identified in the Recovery
Plan. The management approaches within the 2011 FHMP were therefore aligned with the
CSFP, and included an adaptive management process. The FHMP is now being updated per
FERC requirement, and the status of populations has continued to change. The CSFP includes
an adaptive management process that utilizes population responses to evaluate the
effectiveness of actions implemented to date and determine if, and what kind of, adjustments
are needed to achieve population targets set forth in the Recovery Plan. It will therefore be
important to evaluate strategies, actions, and management practices proposed in this 2020
FHMP, to ensure they align with the productivity improvement and threat reduction targets
established in the Recovery Plan, and to then update the CSFP and/or FHMP accordingly. This
needs to be done collaboratively between WDFW, Tacoma Power, and the LCFRB. While it is
Tacoma Power’s intent to work toward alignment with the CSFP State plan, it is important to
note that conflicts with federal obligations may conflict with this intent. In these circumstances,
Tacoma Power will convey both the applicable principles outlined in the Recovery Plan, as well
as potential conflict with the guidance and requirements of the FERC license.

1.4  Population Restoration and Recovery

All entities involved in managing depleted, threatened, or endangered species, such as
these programs, have the ultimate goal of recovering these populations to self-sufficiency and at
abundance levels that will allow them to support sustainable harvest. Tacoma Power is
amongst those entities and will use this FHMP as a guide for progressing toward that ultimate
goal. This FHMP is a plan with specific interim targets, and a guide for achieving those targets,
which are steps forward in our path to population recovery. Population recovery is an integral
component of every aspect of this FHMP and it is the intent that this ultimate goal of population
recovery is consistently maintained, while achieving the nearer term goals of this document.

The HSRG (2014) defined four phases (biological/recovery) of population restoration:
Preservation, Recolonization, Local Adaptation, and Full Restoration (Table 1-3). These phases
inform management decisions by providing a framework to monitor and evaluate progress
toward the recovery of natural populations.

Each natural population is monitored and its progress toward recovery is evaluated
using specific indicators, metrics, and triggers:

¢ Indicator: Information on population performance used to evaluate whether the goals
for a given restoration phase have been met.

e Metric: Actual measures selected to represent each performance indicator.

e Trigger: Threshold values for a given metric that indicate the goal of the restoration
phase has been met. All triggers associated with one restoration phase must be met for
the population to progress to the next restoration phase. However, not all triggers must
be met in order to shift management strategies for that indicator. Draft triggers are
identified for each population in subsequent sections of the FHMP describing each
population (Chapters 3-9) and in Chapter 12 (Adaptive Management: Annual Program
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Review and Annual Operating Plan). These will be finalized during development of
Transition Plans (as described in more detail in Chapter 12 and Appendix B).

Table 1-3. Biological phases of restoration and objectives for different ecosystem
conditions (HSRG 2014).

Biological Phase

Ecosystem Conditions

Objectives

Preservation

Recolonization

Local Adaptation

Full Restoration

Low population abundance; habitat
unable to support self-sustaining
population; ecosystem changes
pose immediate threat of extinction.

Underutilized habitat available
through restoration and improved
access.

Habitat capable of supporting
abundances that minimize risk of
extinction as well as harvest needs;
prevent loss of genetic diversity; and
promote life history diversity.

Habitat restored and protected to
allow full expression of abundance,
productivity, life history diversity, and
spatial distribution.

Prevent extinction; retain genetic

diversity and identity of existing
population.

Re-populate suitable habitat from
pre-spawning to smolt outmigration
(all life stages).

Meet and exceed minimum viable
spawner abundance for natural-
origin spawners; increase fitness,
reproductive success, and life
history diversity through Local
Adaptation.

Maintain viable population based on
all VSP attributes using long-term
adaptive management.

We use five performance indicators, each with a set of metrics (Table 1-4):

o Abundance: These are the numbers (by origin, sex, and age) of salmon at specific life
stages and locations that many of the other indicators rely on. Important metrics include
the numbers of mature salmon returning to the Cowlitz River, spawning (in the hatchery
and in nature), and smolts produced and leaving the Cowlitz River.

o Distribution: This information tells us how broadly the salmon are using the available
habitat. Distributions may be spatial or temporal and may address factors such as
spawning, rearing, and migrations of hatchery- and natural-origin salmon.

e Productivity: This performance indicator gives us an additional indication of whether a
population is increasing or decreasing and is the primary monitoring metric for natural-
origin populations. Productivity metrics include recruits-per-spawner (R/S), which is
calculated as the number of F1 generation recruits for each Fo generation spawner.
Recruits can be either spawners (“spawner-to-spawner” R/S) or smolts
(smolts/spawner). Spawner-to-spawner R/S provides an overall view of population
viability, where:

o If productivity >1, the population is increasing.
o If productivity <1, the population is declining.

Therefore, spawner-to-spawner R/S also indicates the trajectory of a population - whether
it is self-sufficient and growing or it is failing.
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e Survival: Survival indicators show us where a population (hatchery- and natural-origin)
may be limited. Important metrics include juvenile hydropower system collection
efficiency, passage survival, smolt-to-adult return (the percentage of smolts that survive
to return to their natal spawning grounds - hatchery or nature), and total smolt-to-adult
survival (the percentage of smolts that survive to be harvested in fisheries, return to the
hatchery, or spawn in nature).

o Diversity: A population is unlikely to persist without a sufficient amount of diversity to
allow it to withstand perturbations that decrease survival. Life history diversity, age
composition, proportion of hatchery-origin salmon spawning in nature (pHOS),
proportion of natural-origin salmon in the hatchery broodstock (pNOB), proportionate
natural influence (PNI) growth rate, health, tissue samples collected for the ability to
conduct periodic genetic sampling in the future, and smolt size of hatchery- and natural-
origin salmon are important metrics. Also, spawning matrices (the number of individuals
of the opposite sex that each individual spawned in the hatchery is crossed with) can be
important for maintaining diversity in hatchery populations.

These performance indicators and their metrics provide the information needed to
address the five license-required topics described for License Article 6 in Section 1.2. They also
expand upon the five topics to provide the greater amount of information that is needed, and at
a greater level of detail, to adequately monitor and evaluate each program and assess its
progress toward achieving its goals. We apply these indicators, as appropriate, to both
hatchery and natural populations because hatchery salmon may affect natural populations at
many stages in the life cycle, and it is critical to manage the effects of hatchery salmon on the
viability of natural populations at all possible phases in the life cycle of each group of salmon.

Specific metrics and their trigger values may vary among species and populations, in
accordance with their recovery phase, viability status, and objective. Trigger values are set by
HSRG guidelines, VSP standards, minimum viability abundance targets, or management
objectives. When data show that a trigger has been met, the population may shift to a higher or
lower recovery phase. All triggers associated with one restoration phase must be met for the
population to progress to the next higher/lower recovery phase. However, management actions
may be taken to achieve the trigger for the next (higher or lower) recovery phase as soon as a
specific trigger for the current phase has been met. Additionally, trigger values may need to be
updated and adaptively managed as restoration of a population continues through time. Data
gaps result in uncertainty about the status of a population relative to an indicator and indicate a
need for improved monitoring efforts or analytical approaches. This (2020) FHMP includes a
Summary of Data Gaps and Potential Monitoring Future Needs, presented as Appendix C. The
summary matrix is a list identifying current areas of monitoring and existing data gaps,
organized by fish species and population.

Table 1-4. Important baseline monitoring indicators and metrics for hatchery- and
natural-origin salmon for advancement through the recovery phases. Note: ‘X’ indicates
that data should be collected, usually by origin, age, and sex.

Origin
Indicators and Metrics Hatchery Natural
Abundance
Harvest X X

Jack and Adult Salmon
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Indicators and Metrics Hatchery Natural
Returned to Hatchery/Spawning Grounds X X
Transported above dams X X

Spawners
In Hatchery X X
In Nature X X
Pre-smolt life history stages
Green eggs X
Eyed eggs X
Fry X X
Parr X X
Smolts
Released/Produced X X
Leaving the Cowlitz River X X
Distribution
Space
Spawning
Range X
Density X
Rearing
Range X
Density X
Time (timing)
Returning (run-timing)
Range X X
Frequency X X
Spawning (spawn timing)
Range X X
Frequency X X
Rearing
Range X
Frequency X
Smoltification (smolt migration)
Range X X
Frequency X X
Productivity (recruits-per-spawner)
Fecundity (data collected at hatchery) X X
Smolts X X
Adults X X
Jacks + Adults X X
Females X X
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Origin
Indicators and Metrics Hatchery Natural
Survival
Smolt-to-adult return X X
Total smolt-to-adult survival X X
Collection Efficiency X
Smolt passage survival (SPS) X
Diversity
Spawning matrices X
Life history X
Smolt size X X
Size at maturity (by age and sex) X X
Age composition X X
Proportionate Natural Influence
pHOS X X
pNOB X X
PNI X X

1.4.1. Preservation to Recolonization

Preservation programs are developed for natural populations that are threatened by
imminent extinction and are in dire need of support. These populations are usually threatened
by habitat loss and/or connectivity to habitat, so the primary goal of the program is to maintain
the existing genetic identity and diversity of the population until the habitat can be sufficiently
restored and/or accessed so that it can support all life stages of the population. Efforts to
increase abundance are also underway through hatchery supplementation. At this stage,
natural abundance and productivity metrics are monitored, and the influence of hatchery salmon
on the natural population (while of importance) is secondary to increasing abundance while
maintaining genetic diversity. Following best management practices for well-managed hatchery
programs is critical (Piper et al. 1982; IHOT 1995; Flagg and Nash 1999; Wedemeyer 2002;
Williams et al. 2003; Campton 2004; Galbreath et al. 2008; HSRG 2004, 2009, 2017).

1.4.2. Recolonization to Local Adaptation

During the Recolonization phase, the emphasis is on increasing population size to
further reduce the threat of extinction. As such, the performance indicators associated with
movement between the Recolonization and Local Adaptation phases are based on abundance,
productivity, and survival. As a result, HSRG guidelines do not guide the selection of trigger
values associated with advancement between the Recolonization and Local Adaptation phases.
Instead, the trigger values have been developed by managers and are intended to guide the
population toward the triggers for advancement to Local Adaptation. At this stage, natural
abundance and productivity metrics are monitored, and the influence of hatchery-origin salmon
on the natural population (while important) is still secondary to increasing abundance while
maintaining genetic diversity.
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Metrics of the abundance indicator that should be evaluated during the Recolonization
phase are the numbers of mature salmon returning to the system (or transported above dams),
actually spawning in nature, and of smolts that they produce. Including smolts as a trigger in
the Recolonization phase ensures that adults released into the upper watershed are
successfully producing juveniles before advancing to the Local Adaptation phase.

Population productivity is the primary monitoring metric for any population, especially
natural populations (HSRG 2017). Measuring spawner-to-spawner R/S is critical, and
smolts/spawner will be useful if spawner-to-spawner R/S is below replacement.

Survival metrics, such as smolt-to-adult return and total smolt-to-adult survival rates, can
be informative as well, and are the primary metric for evaluating hatchery programs. Survival at
additional juvenile life stages may also be monitored, particularly if there is a concern for
survival during a specific period. For populations in the Upper Cowlitz and Tilton subbasins,
collection efficiency and smolt passage survival are critical metrics.

However, we want to be cognizant of the potential of the population to become
domesticated and the risk that this will pose when we try to get it to adapt to spawning and
rearing in the natural environment. Some distribution and diversity metrics, such as age
composition and run and spawn timing, are more readily affected by hatchery rearing. These
metrics should be evaluated at early stages in the process of recovery, and management efforts
may be taken to limit the effect of hatchery rearing to improve the potential for adaptation to
spawning and rearing in the natural environment. Spawning matrices may be used to help
maintain genetic diversity, and pHOS, pNOB, and PNI triggers are useful for monitoring and
reducing the potential for domestication and its deleterious effect on natural populations. Best
management practices for well-managed hatchery programs remain critical.

1.4.3. Local Adaptation to Full Restoration

The emphasis of the Local Adaptation phase is the development of self-sustaining
natural populations that are capable of supporting directed harvest of natural-origin salmon
upon advancement to the Full Restoration phase. Additionally, the distribution and diversity of
the population become important. During this phase and based on current knowledge, triggers
will be set to meet or exceed the appropriate HSRG guidelines and minimum viability goals from
the Recovery Plan.

Abundance metrics to be monitored and evaluated during the Local Adaptation phase
are similar to those for the Recolonization phase. However, because we are expecting the
population to withstand some level of harvest, abundance triggers for both spawners and smolts
will increase, and the trigger for returned mature salmon may shift to an emphasis on natural
production.

Productivity metrics to be evaluated during the Local Adaptation phase may include
recruits-per-spawner (both spawner-to-spawner and smolts/spawner). The survival metrics
(e.g., smolt passage survival, smolt-to-adult return rate, total smolt-to-adult survival rate)
become more important for highlighting sources of low survival, and triggers for these metrics
may be included or increased.

Distribution indicators for this phase focus on spawning and rearing of critical life stages.
Metrics to be evaluated may include the range in both space (lowest to uppermost) and time
(earliest to latest) and density of specific life stages, overall and within index reaches of
historical importance.
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Diversity indicators for the Local Adaptation phase will focus on whether all appropriate
life stages are present in the system. Presence and abundance of all life stages will indicate
whether the habitat is capable of supporting the desired population size. Additionally, hatchery-
oriented metrics, such as matrix spawning, age composition, run and spawn timing, and pHOS,
pNOB, and PNI criteria, become important as we are actively encouraging population traits that
are beneficial to salmon in nature. High expectations are sought for the trigger values to ensure
that the populations meet the HSRG guidelines and best management practices for well-
managed hatchery programs.

1.4.4. Full Restoration

The goal of the Full Restoration phase is a self-sustaining natural population that
supports a managed harvest. The performance indicators associated with the Full Restoration
phase include abundance, distribution, productivity, and diversity. Metrics that need to be
evaluated are the same as those that were monitored during the Local Adaptation phase.
Trigger values are changed to reflect natural populations that continue to be self-sustaining and
increased adaptation to local watershed conditions while supporting fisheries. Hatchery
supplementation is no longer needed, but a hatchery program may be maintained for harvest
purposes. If so, hatchery indicators must still be monitored and evaluated, including restrictive
pNOB, pHOS, and PNI triggers, and best management practices remain a critical metric.

1.4.5. Recovery Plan Productivity Targets

The Washington Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan
(LCFRB 2010) set productivity improvement targets for each population. These targets are the
relative increase in population production required to reach its prescribed viability goal. Meeting
the Recovery Plan goals is necessary to achieve minimum viability for the population. Moving
these populations to the Full Restoration phase would require additional productivity
improvements for all H’s (Hatchery, Harvest, Hydro, and Habitat), as well as ecological
interactions, beyond those called for in the Recovery Plan.

Separate historical populations of spring Chinook Salmon, Coho Salmon, and steelhead
have been described in the upper Cowlitz and Cispus rivers (Myers et al. 2006), and each
population has its own minimum viability abundance target (LCFRB 2010). However, current
management is for a single Upper Cowlitz Subbasin population, comprised of the Cispus River
and the upper Cowlitz River and their tributaries above Lake Scanewa. The Cowlitz Falls Fish
Facility captures smolts from these streams and marks them as coming from the Upper Cowlitz
Subbasin, but the two rivers merge in Lake Scanewa just upstream of the Cowlitz Falls Fish
Facility. Currently, there are no weirs or other structures on these rivers that permit managers
to capture and mark smolts migrating downstream from each river, so the river of origin of these
smolts cannot be determined. Subsequently, when mature salmon return, managers can only
identify them as having originated in the Upper Cowlitz Subbasin, where they are transported to
spawn naturally, after being released into one of the two rivers or into Lake Scanewa, from
which they can select their preferred stream. In the future, facilities or genetic tools may
become available for segregating the two populations. Until then, managers combine the
minimum viability abundance targets and other viability metrics for these two populations into a
single goal/target for the Upper Cowlitz Subbasin population.
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2. Cowlitz Basin Overview

The Cowlitz Basin encompasses approximately 6,586 square kilometers and lies within
Water Resource Inventory Area (WRIA) 26 (Figure 2-1). The Cowlitz River is an important
tributary to the lower Columba River, joining the Columbia River at river kilometer (rkm) 109,
approximately 5.6 km southeast of Longview, WA. For fisheries management purposes, the
basin is separated into the Lower and Upper Cowlitz subbasins, demarcated by Mayfield Dam
at rkm 84, which blocks all volitional passage of adult anadromous fish to the Upper Cowlitz
Subbasin. Hydropower operation is the dominant influence in the Cowlitz River from Lake
Scanewa to the Toutle River, which is sufficiently large to give the Cowlitz River a natural
seasonal discharge regime. This FHMP addresses anadromous fish populations in the Cowlitz
Basin, except those in the Coweeman and Toultle rivers.

The Cowlitz River Hydroelectric Project consists of two dams and is Tacoma Power’s
largest hydroelectric project. Mayfield Dam is located at rkm 84 and Mossyrock Dam is located
at rkm 105. Tacoma Power owns and funds operation of the Cowlitz Salmon Hatchery, with its
associated Barrier Dam and Adult Facility (rkm 81), and the Cowlitz Trout Hatchery (rkm 68).
Cowlitz Falls Dam, owned by Lewis County Public Utility District (PUD), is located at rkm 142 in
the Upper Cowlitz Subbasin. This hydroelectric project includes the Cowlitz Falls Fish Facility
for collection and downstream transportation of naturally produced smolts that was constructed
by Bonneville Power Administration (BPA) and is operated by Tacoma Power under an
agreement with Lewis County PUD and BPA. This dam is also the location of the Cowlitz Falls
North Shore Collector that was constructed in 2017 and is operated by Tacoma Power.

The Lower Cowlitz Subbasin encompasses approximately 2,986 square kilometers
within Lewis and Cowlitz counties (Figure 2-1). Significant tributaries within the basin are
Salmon, Lacamas, Olequa, Delameter, and Ostrander creeks; the Coweeman and Toultle rivers
also flow into the Lower Cowlitz Subbasin but are not considered part of the basin for the
purposes of this FHMP. Land uses in this portion of the watershed are largely rural mixed use.
The lower 27 km of the mainstem Cowlitz River is tidally influenced and contains pool habitat of
low quality due to channelization. Additionally, the eruption of Mount St. Helens in 1981
inundated the Cowlitz River below the Toutle River with a large amount of sediment that has
continued for decades. Diking, the placement of dredge spoils, and transportation corridors
have eliminated most side-channel habitat on the lower Cowlitz River and the lower reaches of
tributaries (Wade 2000). Gravel mining also has eliminated historical side channel habitat at
various sites along the mainstem from rkm 32-80.

The Upper Cowlitz Subbasin includes approximately 3,600 square kilometers in portions
of Lewis, Skamania, Pierce, and Yakima counties. Major tributaries to the upper Cowlitz River
are the Cispus, Clear Fork, Ohanapecosh, and Tilton rivers. Land management in the Upper
Cowlitz Subbasin is largely comprised of areas of rural mixed use and natural resource areas,
including patches of State-owned land and a large portion of the watershed upstream of Cowlitz
Falls Dam, which is managed by the U.S. Forest Service for multiple uses.

In the Upper Cowlitz Subbasin, the Cispus and mainstem upper Cowlitz rivers and their
tributaries above Cowlitz Falls Dam, the mainstem Tilton River, and lower reaches of Tilton
River tributaries provide abundant spawning and rearing habitats for anadromous salmonids.
Aquatic and floodplain habitat in these reaches has been affected by timber harvest, road
building, channelization, and rural development. Natural barriers occur on many tributaries
within a few miles of their confluences with the Upper Cowlitz River (Wade 2000), restricting
access to low-gradient habitat.
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Figure 2-1. Cowlitz Basin, Washington, with the Lower Cowlitz, Cispus, Upper Cowlitz,
and Tilton subbasins and important fisheries management sites.

Channel alterations, combined with increased sediment inputs, have created low-flow
passage problems and reduced habitat quality within these important reaches. In addition, large
woody debris is generally lacking, resulting in limited pool habitat, cover, and habitat diversity in
the mainstem and lower reaches of most tributaries (Wade 2000).

For the purposes of this FHMP, there are three subbasins of importance in the Cowlitz
Basin, which are defined as:

1. Lower Cowlitz Subbasin: The mainstem Cowlitz River and tributaries below the Barrier
Dam at rkm 81, excluding the Toutle and Coweeman rivers.

2. Tilton Subbasin: The Tilton River and all of its tributaries.

3. Upper Cowlitz Subbasin: The Cispus and upper Cowlitz rivers, above Cowlitz Falls
Dam, and all of their tributaries.

Distributions of each species vary by population (Table 1-1). The Cispus River is
considered to have contained demographically independent populations (DIPs) of spring
Chinook Salmon, Coho Salmon, and winter steelhead (Myers et al. 2006). However, it is
currently logistically infeasible to distinguish the Cispus River DIP migrants from those
originating from the upper Cowlitz River DIP. To mitigate for this uncertainty, many adults
transported to the Upper Cowlitz Subbasin are currently released into Lake Scanewa so they
can seek out their river of origin (upper Cowlitz or Cispus). Data collected on adults and
juveniles in the Upper Cowlitz Subbasin have been combined to represent a single Upper
Cowlitz Subbasin population. Spawning surveys could be separated by subbasin, but this work
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is not currently being conducted. In the future, however, it may be possible to distinguish smolts
and mature salmon from each of these rivers. At that time, we may move toward developing
separated datasets for each river.

2.1 Hydroelectric Facilities

There are three major hydropower facilities on the Cowlitz River (Figure 2-1). The
Mayfield and Mossyrock hydroelectric facilities are operated by Tacoma Power, and Cowlitz
Falls Dam is operated by Lewis County PUD.

Cowlitz Falls Dam, located at rkm 142, generates 70 megawatts (Figure 2-1).
Completed in 1994, it is 43 m high and creates the 247-hectare Lake Scanewa that extends
about 18 km upstream into the Cispus and upper Cowlitz rivers. The land in the Upper Cowlitz
Subbasin is largely managed by the U.S. Forest Service and National Park Service (Mt. Rainier
National Park).

The Mossyrock Hydroelectric Project is a 300 megawatt facility that was completed in
1968 and impounds the Cowlitz River below Cowlitz Falls Dam (Figure 2-1). Mossyrock Dam is
a 185-m high concrete arch dam that forms the 37 km long Riffe Lake, covering 4,787 hectares
and with 84 km of shoreline.

The Mayfield Hydroelectric Project is a 162 megawatt facility that was completed in 1963
(Figure 2-1). Itincludes a 76-m high dam that impounds the lower reaches of the Tilton River,
as well as the Cowlitz River below Mossyrock Dam to form 911-hectare Mayfield Lake. Mayfield
Dam is operated to reregulate flows from Mossyrock Dam to reduce fluctuations in the Cowlitz
River downstream.

22 Cowlitz River Management Time Line

Table 2-1. Time line of important dates and events in fisheries and river management in
the Cowlitz Basin.

Year Event

1933 Washington Hydraulics Division issues permit to construct Mayfield Dam.

?-1949 A salmon hatchery operated in the upper Cowlitz River near the mouth of the
Clear Fork River. Operations discontinued due to poor returns.

circa1946  Construction of Mayfield and Mossyrock dams was proposed.

1946 Tacoma bought water rights on the Cowlitz River.

1948 License application submitted to FERC for construction of Mayfield and
Mossyrock dams.

1948 The Washington Department of Fisheries (WDF) and the Washington
Department of Game (WDG) estimated spawning escapement and total
production (harvest plus spawning escapement) of salmon, steelhead, and
Cutthroat Trout in the Cowlitz River above the Mayfield Dam site to be:

Spawning Total
Species Total Harvest Escapement Production
Spring Chinook Salmon 23,490 9,000 32,490
Fall Chinook Salmon 49,612 14,000 63,612
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Year Event
Coho Salmon 53,000 24,000 77,000
Steelhead 11,000 11,000 22,000
Cutthroat Trout 24,861 24,861 49,722
Totals 161,963 82,861 244,824

1948 Moore (1948) estimated that the fishing “industry” in the Cowlitz River was
worth $1,000,000 (~$10,600,000 in 2019).
1949 Columbia River Fish Sanctuary law enacted by Washington State, requiring
approval of WDF to build any dam over 25 feet in the designated lower
Columbia River area. WDF did not approve the construction of Mayfield Dam.
Late 1940s - e Fish passage was identified as the key issue and necessary for run
Late 1950s continuance by Tacoma Power, its consultants, and the fishery resource
agencies.
¢ Salmonid hatchery technology was not advanced, so relying on hatchery
production to compensate for fish losses was not seriously considered.

1950s Many fish passage designs were developed and hydraulic studies conducted.

1950 Strunk and Hubbs (1950) noted the dramatically depressed populations rather
than habitat limitations in the Cowlitz Basin.

1951 Tacoma was issued a license by FERC to construct, operate, and maintain the
Mayfield and Mossyrock Hydroelectric Project.

1957 USFWS approved the installation of the skimmer and other fish facilities for
Mayfield Dam to collect downstream migrants (Richey 1956).

1961 Mayfield Dam adult collection and transfer facility began operations. Adult
salmonids were collected at the base of Mayfield Dam, and a tram took them
100 m up the hillside to a transfer house, where they were released into a 3-foot
diameter pipe that routed them directly into Mayfield Lake.

1962 An upstream fish passage system was completed at Mayfield Dam, which

consisted of a fish ladder, an elevator system, and an adult passage flume.

1963 Mayfield Dam was completed, with volitional upstream salmon migration
blocked at rkm 84.

1963 Juvenile fish bypass system at Mayfield Dam began operating. Itincluded a
surface collection system consisting of louver panels and a fish bypass system.
However, it was not completed before dam closure, so smolts from the Upper
Cowlitz Subbasin were initially passed over the spillway.

1965 Fisheries agencies confirmed the poor performance of floating Merwin traps at
upper end of Mayfield reservoir and proposed a series of traps in the future
Mossyrock reservoir to trap and transport juveniles downstream by truck, to
trap-and-haul upstream migrants at the future Mossyrock Dam, and to build
hatcheries to supplement fish production.

1966 A plan for managing anadromous fishes above Mayfield Dam was developed,
which included the elimination of upstream facilities at Mossyrock Dam, the
construction of hatcheries and a barrier dam downstream of Mayfield Dam on
the Cowlitz River, the transportation of adults from Mayfield Dam to above
Mossyrock reservoir, floating smolt collection traps in Mossyrock reservoir, and
the continuation of downstream migrant collection facilities at Mayfield Dam.

1967 Tacoma Power and WDF signed an agreement in which Tacoma would pay for
the construction, operation, and maintenance of the Cowlitz Salmon Hatchery
and existing fish collection facilities already in place on the Cowlitz River at the
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Year Event

level necessary to maintain the existing runs of Chinook Salmon and Coho
Salmon at the following annual return levels:

e Coho Salmon: 25,500

e Spring Chinook Salmon: 17,300

e Fall Chinook Salmon: 8,300

1967 Cowlitz Salmon Hatchery and Cowlitz Trout Hatchery opened.
1968 Mossyrock Dam completed.

1968 Cowlitz River was diverted over the Barrier Dam adjacent to the hatchery, with
volitional salmon migration blocked at rkm 81.

1968 Operation of upstream fish facilities at Mayfield Dam terminated because no fish
had entered the facilities since 3 July 1968.

1971 Federal Power Commission formally approved abandonment of Mayfield
upstream fish transport facilities.

1974 Last field season for the Riffe Lake downstream migrant collectors.

1974 - Mayfield Dam downstream fish bypass facilities opened. They have been

Present operational year round with the attraction pumps for the fish louver system
being operational from April through July, annually.

1980 Mt. Saint Helens eruption.

Early 1980s Management of the Upper Cowlitz Subbasin shifted from anadromous fish
production to recreational harvest opportunities upon stocked anadromous
salmonids and resident trout.

1986-2000 Mass marking of smolts at Cowlitz Salmon Hatchery begins; smolts are adipose
fin-clipped and some groups are also 100% coded-wire tagged. First brood
year that was mass marked:

Species Brood Year
Fall Chinook Salmon 1995
Spring Chinook Salmon 1997
Coho Salmon 1997
Early Winter Steelhead 1986
Late Winter Steelhead 2000
Summer Steelhead 1991
Cutthroat Trout 1991
1994 Completion of Cowlitz Falls Dam.
1994 Trap-and-haul program restored to transport adult salmon to the Upper Cowlitz

Subbasin.

1996 Cowlitz Falls Fish Facility completed by BPA; downstream migrant trapping
begins at Cowlitz Falls Dam with WDFW as lead agency.

2000 Settlement Agreement was signed by 12 Parties resolving, to the satisfaction of
the Parties, all issues associated with issuance of a new license for the Project.

2002 FERC issues “Order Approving Settlement and Issuing New License” for the
Cowlitz River Hydroelectric Project No. 2016. (2002 downstream collector multi-
agency workshop.)

2004 NOAA Fisheries issues the Cowlitz River Hydroelectric Project Biological
Opinion (NOAA Fisheries 2004).

2004 An amendment to the license was issued adding an additional eight license
articles.
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Year Event
2006 Initial FHMP (submitted in 2004) was approved by FERC in 2006 (115 FERC q
62,029).

2009-2011  Downstream Team develops Conceptual Design Report for fish passage at or
near Cowlitz Falls Dam.

2011 Weirs installed in lower Cowlitz River tributaries by WDFW, allowing control of
hatchery-origin summer steelhead. Tacoma Power funding later allowed
monitoring of natural-origin salmon and control of all hatchery fish entry into
those streams.

2014 A second FHMP (updated in 2011) was approved by FERC in 2014 (149 FERC

11 62,032).

2014 Tacoma Power takes over ownership of Cowlitz Falls Fish Facility from BPA.
BPA continues financial support of facility operations.

2017 New smolt collection facility at Cowlitz Falls Dam begins operation.

Tacoma Power takes over operation of Cowlitz Falls Fish Facility and Cowlitz

2018 Falls North Shore Collector from WDFW.

2.3 Cowlitz River Fishes

Historically, the Cowlitz River supported large populations of Chinook Salmon, Coho
Salmon, steelhead, and sea-run Cutthroat Trout throughout much of the watershed, with Chum
Salmon generally in the lower river. Anadromous sea-run Cutthroat Trout, sturgeon Acipenser
sp., Eulachon Thaleichthys pacificus, and Pacific Lamprey Entosphenus tridentatus are also
present in the lower reaches of the Cowlitz River. Today, anadromous fish populations persist
downstream of Mayfield Dam. Natural production in the Upper Cowlitz Subbasin is gradually
increasing as a result of supplementation with hatchery-origin salmon for reintroduction
programs for spring Chinook Salmon, Coho Salmon, and winter steelhead.

Resident fishes include Cutthroat and Rainbow Trout; Largescale Catostomus
macrocheilus, Bridgelip C. columbianus, and Mountain suckers C. platyrhynchus; Mountain
Whitefish Prosopium williamsoni; sculpin Cofttus spp.; Longnose Dace Rhinichthys cataractae;
Speckled Dace R. osculus; Western Brook Lamprey Lampetra richardsoni; and Northern
Pikeminnow Ptychocheilus oregonensis. Introduced fishes in the basin include Largemouth
Micropterus salmoides and Smallmouth M. dolomieu bass, Brook Trout Salvelinus fontinalis,
Crappie Pomoxis spp., Bluegill Lepomis macrochirus, and Brown Bullhead Ameiurus nebulosus.
Mayfield Lake is stocked with tiger muskellunge Esox lucius x E. masquinongy as sport fish and
for Northern Pikeminnow control.

The Cowlitz River is fished intensively by sport anglers. It has been a top winter
steelhead river in Washington and is also a popular summer steelhead river. The Cowlitz River
also attracts intense angler effort for spring Chinook Salmon, fall Chinook Salmon, and Coho
Salmon. Additionally, sea-run Cutthroat Trout are an important indigenous species that are
produced in the Cowlitz River hatcheries to provide recreational opportunities for anglers.

As is the case with most watersheds in the region, salmon runs dramatically declined in
the Cowlitz Basin due to overharvest and habitat loss, and the construction of Mayfield and
Mossyrock dams further contributed to the decline of these populations. Construction of Cowlitz
Falls Dam facilitated reintroduction of anadromous salmonids into the Upper Cowlitz Subbasin.
Since the license renewal in 2002 (FERC 2002), Tacoma Power has had an obligation to work
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with the Settlement Agreement Parties to successfully reintroduce and recover anadromous fish
populations for both harvest and recovery.

Myers et al. (2006) examined the historical records to identify and characterize DIPs of
listed Chinook Salmon, Coho Salmon, and Chum Salmon and steelhead within the lower
Columbia River ESU for each species (Table 2-2). Good information on historical abundance,
life history characteristics, and genetics was scarce for most populations (particularly for Upper
Cowlitz Subbasin winter steelhead), while information on historical presence and geographic
distribution was more plentiful and of higher quality (except for summer Chum Salmon).

Table 2-2. Ratings of the quantity and quality of historical information available for ESA-
listed salmonid species and populations in the Cowlitz River (from Myers et al. 2006).
Information scale:
0 No information is available.
1 Some information is available but of limited quality or quantity.
2 Information is available but of limited use because of quality issues (i.e., hatchery, nonnative
stock influences, environmental degradation, etc.).
3 Good information is available that directly pertains to historical populations or to present
populations that are representative of historical populations.

Species / Historical Historical Life History
Population Presence Abundance Characteristics Genetics Geography

Fall Chinook Salmon
Lower Cowlitz River 3 2 2 2 3

Upper Cowlitz River
Spring Chinook Salmon

Cispus River 3 2 1 0 3
Upper Cowlitz River 3 2 1 2 3
Tilton River 3 2 1
Winter Steelhead
Lower Cowlitz River 3 1 1 1 2
Cispus River 3 1 0 0 3
Upper Cowlitz River 3 2 0 0 2
Tilton River 3 1 0 0 3
Coho Salmon
Lower Cowlitz River 3 2 1 2 3
Cispus River 3 1 1 0 3
Upper Cowlitz River 3 2 1 2 3
Tilton River 3 1 1 0 3
Chum Salmon
Cowlitz River Summer 1 1 2 2
Cowlitz River Fall 3 2 2
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2.4 Fish Facilities

To meet production requirements, Tacoma Power developed and funds the operation of
the Cowlitz Hatchery Complex, as stipulated in the Settlement Agreement. The complex is
comprised of two hatcheries and facilities for the collection and transport of returning salmonids
from the lower Cowlitz River to rivers above the dams. During the period covered by this
FHMP, Tacoma Power will initiate the planning for the satellite rearing facilities, including
inception (what they will be used for), location, and design phases. Tacoma Power also owns
facilities at Cowlitz Falls and Mayfield dams, for downstream transport of outmigrants to the
lower Cowlitz River.

2.41. Hatchery Facilities

Tacoma Power’s Cowlitz Hatchery Complex includes Cowlitz Salmon Hatchery, located
about 4 km downstream of Mayfield Dam, and Cowlitz Trout Hatchery, about 12 km
downstream of Cowlitz Salmon Hatchery (Figure 2-1). The hatcheries were constructed by
Tacoma Power and began operation in 1967. Both hatcheries are operated by WDFW with
funding provided by Tacoma Power. Cowlitz Salmon Hatchery was fully remodeled in 2010,
and a major remodel of Cowlitz Trout Hatchery is currently in the design phase. On-site
housing and back-up generators provide emergency response capabilities at both hatcheries.

In its 2006 “Order Modifying and Approving Fisheries and Hatchery Management Plan,
Article 6,” FERC (2006) dictates that the “principal stocks of fish to be produced are the
indigenous stocks” (fall and spring Chinook Salmon and Coho Salmon, produced at Cowlitz
Salmon Hatchery, and sea-run Cutthroat Trout and late winter steelhead, raised at Cowlitz Trout
Hatchery). It further states that “non-indigenous stocks, such as early winter and summer
steelhead, may be produced, provided that production shall emphasize the recovery of
indigenous stocks, and production and management of all stocks shall be consistent with that
goal.” Specific production details have changed since FERC (2006), but total hatchery
production has not (Table 2-3). The hatchery programs as described in this FHMP are limited
by facility, by program, and by license capacity. Consistent with ESA recovery planning,
however, there may be additional room for capacity within the basin, and future goals should be
coordinated with the FTC through the APR process to maximize basin-wide effectiveness. The
proposed program goals may be subject to modification pending completion of the Transition
Plans and the resulting bio-programming of the hatchery facilities based on overall capacity, as
described later in this FHMP. (For more information on the Transition Plans, see Chapter 12
and Appendix B.)

As described above, Barrier Dam directs migrating adult salmon and steelhead into an
adult collection and transportation facility. The adult fish ladder is operated year-round, with an
auxiliary water source to provide additional attraction flow. An electric fish barrier system is in
place to reduce the inclination of fish to try to jump over the Barrier Dam. At the top of the
ladder, fish enter a holding pond, which has a capacity for 2,540 kg of fish or approximately 350
adult Chinook Salmon or 700 Coho Salmon. During sorting, the fish are crowded into the
sorting facility, where the salmon are sorted and directed for release to on-site holding ponds or
for transport upstream to designated release sites in the Tilton, Cowlitz, and Cispus basins.

Broodstock are held in nine adult raceways at Cowlitz Salmon Hatchery, with two
crowders that can crowd any of the holding ponds into the common crowding channel. A
channel crowder directs the adults to an uplift crowder and into the spawning room, which is
equipped with an electro-anesthesia basket. Eggs are collected and fertilized inside the
hatchery building and then placed in one of three incubation rooms. Incubation facilities are
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supplied by five wells and include vertical stack and kitoi-style incubators with recirculation
capability. Fry are ponded into either six starter troughs or routed directly to the 36 California-
style raceways, which are supplied by 4.7 m3/s of water pumped from the river and where they
are raised to smoltification. Smolts are volitionally released through the pond drain system and
into the Cowlitz River just downstream of the Barrier Dam. Fish waste is vacuumed via a
venturi system and routed to offline settling ponds. Total production capacity is 294,835 kg,
approximately 7.5 million smolts, pursuant to the Settlement Agreement.

Cowlitz Trout Hatchery produces and releases about 1.5 million steelhead each year.
Although it is equipped with a fish ladder and adult ponds, collection and spawning of
broodstock occurs at the Barrier Dam Adult Facility. Green eggs and sperm are collected at
Cowlitz Salmon Hatchery and transported to the trout hatchery incubation facility, where they
are combined and the fertilized eggs are incubated in 88 shallow troughs, two deep troughs,
and two heated tanks supplied by nine wells, which provide a total of approximately 91 L/s. Fry
are ponded into 30 raceways and held until marking, after which a portion of the steelhead parr
are transported to four rearing lakes, equipped with rotating outlet screens, and held until
volitional release into Blue Creek (the tributary leading to the Cowlitz Trout Hatchery). Fish
waste within the raceways is pumped to an offline settling pond. The hatchery pumps
approximately 1.42 m?/s of river water, of which 0.57 m?/s is treated via an ozone plant
strategically operated to avoid Ceratonova shasta outbreaks throughout the year.

Within the period covered by this FHMP, Tacoma Power will perform various upgrades
throughout the Cowlitz Trout Hatchery. The purpose of these remodeling upgrades is ultimately
to improve infrastructure reliability, fish health, and overall survival. Changes in infrastructure
will undoubtedly necessitate program flexibility as we seek creative solutions to maintain fish
production. Temporary modifications to programs will be required because of the remodeling
activities, and will be vetted through the FTC and, whenever possible, communicated prior to
each annual APR process.

2.4.2. Upstream Passage

There are no upstream passage or collection facilities at any of the three major dams.
Most upstream-migrating salmon are stopped at the Barrier Dam and diverted into the adult
facility by a velocity/electric barrier. Collected fishes are separated by species, sex, and
disposition. A trap-and-haul strategy is used to transport natural- and hatchery-origin salmon
and steelhead that are not retained for hatchery broodstock past the Cowlitz River dams and
reservoirs to the Tilton and Upper Cowlitz subbasins for recovery and harvest purposes
(Figure 2-1).

2.4.3. Downstream Passage

Salmon and steelhead smolts migrating downstream from the upper Cowlitz and Cispus
rivers are collected at the Cowlitz Falls Fish Facility, located at Cowlitz Falls Dam. These
smolts are transported by truck to one of eight stress relief ponds at Cowlitz Salmon Hatchery,
where they are held for an acclimation period and then volitionally released to the lower Cowlitz
River immediately below the Barrier Dam to continue their journey to the ocean. Downstream
migrating salmon and steelhead encountering Mayfield Dam are diverted by a louver system to
a fish passage channel at Mayfield Dam and then pass to the lower Cowlitz River.
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Table 2-3. Hatchery production goals at Cowlitz Salmon Hatchery (Chinook and Coho Salmon) and Cowlitz Trout Hatchery
(steelhead and Cutthroat Trout) in 2006 (based on the Future Brood Document [WDFW 2004]), after the hatchery rebuild in

2010, and current production levels (updated from FERC 2006).

2004 Future Brood

Document Current Program
Mean
. Total Production Total Production Weight
Species/
Run / Population Number kg Pounds Number kg Pounds g fpp
Chinook Salmon
Fall 5,000,000 28,409 62,500 3,500,000 19,950 43,750 5.7 80
Spring 1,267,000 28,409 62,500 1,738,529 99,458 218,956
438,529 39,818 87,706 90.8 5
800,000 45,440 100,000 56.8 8
500,000 14,200 31,250 284 16
Coho Salmon 3,210,000 96,974 213,343 2,178,000 65,993 145,200 30.3 15
Integrated 978,000 29,633 65,200 30.3 15
Segregated 1,200,000 36,360 80,000 30.3 15
Steelhead 1,440,000 112,122 246,667 1,297,000 95,617 210,610
Late Winter 590,000 36,364 80,000 647,000 41,963 92,429 649 7
Lower Cowlitz Subbasin 481,000 31,196 68,714 649 7
Upper Cowlitz Subbasin 118,000 7,653 16,857 649 7
Tilton Subbasin 48,000 3,113 6,857 649 7
Early Winter 300,000 27,273 60,000
Summer 550,000 48,485 106,667 650,000 53,655 118,182 825 5.5
Sea-run Cutthroat Trout 160,000 17,045 37,500 100,500 11,097 24,443
Cowlitz Trout Hatchery 90,500 10,272 22,625 114 4
To Friends of the Cowlitz 10,000 825 1,818 825 55

Totals 11,077,000 282,959 622,509

8,814,029 292,116 642,959
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Since 2014, WDFW has operated net pens to rear an additional 2 million juvenile fall
Chinook Salmon in the forebay of Mayfield Dam (Figure 2-1). The resulting smolts are trucked
to Cowlitz Salmon Hatchery for release. Net pens are currently owned and operated by WDFW;
discussions about their future use for final rearing of fall Chinook Salmon and other species in
Mayfield Lake are ongoing.

2.4.4. Satellite Rearing Facilities

Article 5 of the Settlement Agreement requires that Tacoma Power “shall be responsible
for funding the operation and maintenance of the Cowlitz Hatchery Complex consisting of the
remodeled Cowlitz Salmon Hatchery, the remodeled Cowlitz Trout Hatchery, and three satellite
rearing facilities, for the duration of this license.” During the period covered by this FHMP,
Tacoma Power will initiate the planning for the satellite rearing facilities, including inception
(what they will be used for), location, and design phases.

2.5 Hatchery Production

Hatchery production begins with the collection of broodstock, which are held until they
are ready to spawn, at which time gametes are collected and combined to form fertilized eggs.
The eggs are incubated until they hatch and the resulting offspring are reared until release,
usually at the smolt stage. For conservation/recovery programs, the goal is to produce salmon
that resemble and perform like natural-origin salmon as best as possible. Best management
practices (Piper et al. 1982; IHOT 1995; Flagg and Nash 1999; Wedemeyer 2002; Williams et
al. 2003; Campton 2004; Galbreath et al. 2008; HSRG 2004, 2009, 2017) should be employed
at all stages and include the collection of broodstock that are representative of the natural
population in all aspects (and are predominantly natural-origin for a high pNOB and PNI),
spawning within matrices to incorporate as much genetic diversity as possible in the resulting F4
generation, and rearing conditions and growth rates that produce offspring that will survive and
mature at similar rates as natural-origin salmon and have similar or improved reproductive
success. Development of Transition Plans outlining changes in hatchery programs from their
current state to those proposed in this FHMP will be developed assuming that best
management practices will be employed as possible within facility constraints. The Transition
Plans will include an evaluation of space, water, and infrastructure required to accommodate
newly proposed programs under these best management practices.

Hatchery practices will continue to be evaluated in order to look for ways to improve
these programs. The Settlement Agreement (Section 6.1.5), states that, “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.” The intent of the SA is
to rear the salmon so that they are as similar, in both appearance and performance, to natural-
origin salmon as possible if that is determined to be a successful strategy that meets objectives.
Programs will be evaluated with the goal to rear fish to the size and release strategy that
provides the best returns for population recovery and harvest.

The HSRG (2017) provided guidance on the various types of hatchery programs
available as tools to managers. These include integrated, segregated, and stepping-stone
programs. Each strategy has pros and cons, and each requires proper implementation and
management to be successful. The HSRG (2017) presented guidelines for implementing
hatchery reform in the context of recovery planning and determined that an integrated hatchery
program may be appropriate when: (1) the hatchery program has a conservation goal, or (2) the

Chapter 2, Cowlitz Basin Overview Page 2-11



Document Accession #: 20201002-5069 Filed Date: 10/02/2020

Cowlitz Hydroelectric Project (FERC No. 2016) Final FHMP (October 2020)

proportion of hatchery salmon on the spawning grounds cannot be reduced sufficiently to meet
guidelines for a segregated program. Integrated hatchery programs are intended to artificially
increase the demographic abundance of a naturally spawning population and have a goal that
natural selection in the natural environment drives the fitness of the population as a whole. To
accomplish this, pNOB should exceed pHOS (HSRG guidelines for Primary populations are that
pNOB >2 * pHOS). This means that well-integrated programs require a natural population that
is self-sustaining (or nearly so) in order to provide fish for broodstock (Paquet et al. 2011).

A segregated hatchery program may be appropriate: (1) when there is a very low
probability of hatchery salmon spawning with natural populations, (2) for mitigation programs
where spawning habitat no longer exists, or (3) where smolt release and adult recollection
facilities are physically separated from natural spawning areas. Segregated hatchery programs
create a new, hatchery-adapted population that is genetically distinct from the natural population
(Paquet et al. 2011). As such, these hatchery salmon may pose significant genetic and
ecological risks to naturally spawning populations, if programs are not managed appropriately.

Stepping-stone hatchery programs may provide a transition to a fully integrated program.
They have the goal of increasing hatchery production while maintaining genetic continuity with
the natural population. As such, they retain some genetic continuity between the hatchery- and
natural-origin populations, particularly when natural-origin broodstock is in short supply.
Stepping-stone programs may be appropriate for supplementing harvest when the small size of
an integrated program does not meet harvest objectives. Salmon from the integrated and
segregated portions of the stepping-stone program must be able to be non-lethally identified by
separate marks.

The 2011 FHMP states that “in the future, consideration could be given to converting to
an integrated hatchery program to further improve fitness of the natural population”; the
Hatchery Action Implementation Plans (WDFW 2009) lists “modify programs to achieve goals
for PNI, pHOS, and pNOB” as a needed improvement action for Cowlitz River hatchery
programs; and the Lower Columbia Basin Conservation and Sustainable Fisheries Plan (WDFW
and LCFRB 2016) recommends that programs “convert from segregated programs to integrated
or local brood source.” All current hatchery programs on the Cowlitz, except the non-endemic
summer steelhead, have a local broodstock source. Moving forward in the near term, Tacoma
Power and the FTC will develop Transition Plans for the fall Chinook, spring Chinook, Coho
Salmon, and winter steelhead programs in order to continue recovery efforts. The timeframe for
development of each Transition Plan (e.g., developed within 1 or 2 years) and overall strategy
will depend on species and population. An objective of the Transition Plans will be to improve
pNOB and PNI for the Cowlitz River hatchery programs and improve the fitness of the natural
populations that they supplement. For more information on the Transition Plans, see Chapter
12 and Appendix B.

Best management practices will be developed from state, federal, tribal, and private
hatcheries, as well as the scientific literature (e.g., Piper et al. 1982; IHOT 1995; Flagg and
Nash 1999; Wedemeyer 2002; Williams et al. 2003; Campton 2004; Galbreath et al. 2008;
HSRG 2004, 2009, 2017) and will include protocols for:

¢ Broodstock collection - To ensure that the broodstock are representative of the entire
run and fit with the management goals of the program.

e Spawning: To ensure that the spawners are representative of the population that they
will supplement and fit with the management goals of the program.

¢ [Egg incubation: To ensure maximum survival and that the hatch timing fits with the
planned growth profile.
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o Rearing: To ensure that the juveniles grow at the expected rate and remain healthy.
o Release: To maximize survival to maturity.
¢ Marking: So that we can identify the hatchery salmon, by release group.

Best management practices will change as technology and knowledge improve. Specific
strategies may include:

e The use of spawning matrices to maximize the genetic diversity of our hatchery
populations and the natural populations that they supplement.

e Evaluation of raising hatchery salmon to a more natural size and at a more natural rate,
with the goal that they mature at a more natural (older) age.

o Developing new protocols and improved databases to better monitor hatchery
production at all stages.

Additionally, procurement of new technology and infrastructure may also be utilized to
achieve best management practices. Examples might be:

e Automated fish and egg counters.
e Smaller innovative (nature-mimicking) rearing vessels.

e Artificial spawning channels.

26 Fish Management

Management of Cowlitz River anadromous fish populations has evolved over time, as
managers have learned more about how the populations respond to anthropogenic and natural
perturbations, as human societal desires and demands have changed, and as recovery goals
have been set. Effective management relies on the best available data. Increased monitoring
efforts have provided improved data, which allow for better-informed decision-making.

The low abundance of natural populations, fractured habitat, and a myriad of competing
interests, among other issues, make managing these populations challenging. Recovery efforts
into the Tilton and Upper Cowlitz subbasins are progressing. The Lower Cowlitz Subbasin and
hatchery populations are being used as the parent stocks for all of the restoration programs,
with the assumption that these populations still carry at least some of the genes that were
present in the original populations that inhabited the streams above Mayfield Dam.

The Settlement Agreement goal of population restoration is self-sustaining natural
populations at harvestable levels. We will continue to improve the rigor of the monitoring
programs so as to estimate, with greater confidence, the abundance of these populations and
when they have become self-sufficient, as well as to identify areas where we can improve
survival. Additionally, the M&E Program will allow for evaluation of activities facilitated by
Tacoma Power to protect and enhance habitat in the Cowlitz Basin and the impacts of this work
on smolt production and the subsequent return of adult salmon.

2.7 Adaptive Management
Adaptive management is and will continue to be an integral part of the management of

these populations as a whole, and of the fisheries that benefit from them, the hatcheries that
support the populations, all of the management activities, and, hence, this FHMP. We will
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adaptively manage these populations and programs, as directed by the Settlement Agreement
and license and as recommended (HSRG 2009; NMFS 2013; WDFW and LCFRB 2016). The
adaptive management program is described in more detail in Chapter 12 and in each species
and population section (below).

Adaptive management is a resource management approach that seeks to improve the
management of biological resources by using a process where management actions and
strategies are adjusted based on new information, which comes from monitoring data that are
rigorously collected and evaluated. It is a structured, iterative process of robust decision making
where management actions are designed, implemented, and monitored as experiments, and
uses data to adjust specific parts of programs (e.g., hatchery production or broodstock
collection). There are five steps in this process and each is conducted, in order, and
documented during each decision-making cycle (see Figure 12-1 in Chapter 12):

1) Conduct Program & Collect Data

2) Data Analysis (Monitoring & Evaluation)

3) Reporting Results (Annual Report)

4) Decision-making (Annual Program Review [APR])
5) Planning (Annual Operating Plan [AOP])

2.8 Monitoring and Evaluation

Monitoring (data collection) and evaluation of those data are critical to effective adaptive
management (IHOT 1995; HSRG 2009). We introduce some important concepts here but
describe the M&E Program in further detail in each species chapter (Chapters 3-9) and Chapter
10, Monitoring & Evaluation (M&E).

Rigorous monitoring and collection of the necessary data are the key to effectively
monitoring a population (Table 1-4) and will be conducted following regionally standardized
practices. Effective adaptive management requires monitoring data for the most recent
available year, as well as past years, so that the appropriate questions can be considered and
decisions made. This information tells managers whether the populations are meeting trigger
values for each metric associated with a recovery phase and, if not, these data may provide
clues to potential explanations. The recent year’s data tell us the current condition of the
population, and the historical data (as much as are available) provide context and trend
information.

Ideally, we would continuously monitor a population, but anadromous salmon may spend
over half of their lives in the Pacific Ocean. While monitoring their growth and survival during
this period is important for understanding each population, it is impractical. Tacoma Power has
no direct influence over this part of their life cycle, and WDFW has only minimal influence,
through setting harvest levels in ocean and Columbia River fisheries, which cannot target or
avoid specific populations, such as natural-origin fall Chinook Salmon from the Cowlitz Basin.
Further, little is known about the natural mortality of outmigrating juveniles or returning salmon,
including impacts of C. shasta, and avian (e.g., kingfishers, cormorants, mergansers, and terns),
piscivore (e.g., pikeminnow, pacific hake, shark, and mackerel), and mammalian predators (e.g.,
orcas, harbor seals, and California and Steller sea lions).

There are many points at which a population can be monitored and data and samples
(from which additional data are obtained) can be collected. All of these data are important for
providing insight into the status and condition of the population. Monitoring focuses on key
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diagnostic points in the life cycle of a population (Figure 2-2), when individual salmon can be
directly counted to collect data; this allows for monitoring abundance, growth, condition, and
survival. Some of those monitoring points provide key metrics that are critical to understanding
a population and for effective management. Additional management metrics are calculated or
modeled from the collected data that further describe the status of the population and are
important for adaptive management. Without adequate monitoring data, a population cannot be
effectively managed.

Current monitoring efforts (since 2010) have mainly focused on the Cowlitz River but
also include the ocean and Columbia River fisheries. Once a salmon enters the Cowlitz River, it
may either survive to spawn (in a hatchery or in nature), be removed at a weir or hatchery
(hatchery-origin salmon), or die prior to spawning either from harvest in a fishery or from natural
causes (predation or disease). While we cannot individually count the salmon as they approach
the Columbia River or enter the Cowlitz River, we can estimate the numbers of salmon at major
locations (e.g., fisheries, weirs/traps, and spawning grounds) and the sum of these represent
the estimate of the total number that returned.

The most critical management metrics concern abundance, so this is the most common
type of data collected and includes total run size, number harvested, number captured at the
hatchery or remaining in nature, number of spawners in nature and the hatchery, and numbers
of smolts produced in nature and the hatchery. These metrics are also used to calculate
additional monitoring and management metrics, such as survival and population productivity,
and can identify where a population may be limited and management actions can be taken to
alleviate that limitation, thereby improving survival and increasing abundance. Also, fish
managers use these data to reconstruct salmonid run sizes and make forecasts for future
returns to the Columbia River system, which is important for establishing management
strategies. Whenever data are collected, they should be, if practical, collected by origin, age,
and sex, in order to understand the population to the greatest extent possible. Additionally, data
collection methods and the estimates they produce must be unbiased with enough precision to
make meaningful assessments and decisions.
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Fall Chinook Salmon Oncorhynchus tshawytscha

ESA Listing

Status: Threatened
Listed in 2005, reaffirmed in 2011 and 2016

Evolutionarily Significant Unit: | ower Columbia River Chinook Salmon
Major Population Group: Cascade Chinook Salmon
Recovery Region: Lower Columbia River Salmon

Populations, Recovery Designations, | ower Cowlitz Subbasin - Contributing, 3,000
and Minimum Viability Abundance  Upper Cowlitz Subbasin (includes Cispus, upper

Targets (natural-origin adults Cowlitz, and Tilton drainages) - Stabilizing, not
spawning in nature): established
Current Hatchery Program(s): Lower Cowlitz Subbasin - Integrated; 1.1 million sub-

yearling smolts

Lower Cowlitz Subbasin - Segregated; 2.4 million sub-
yearling smolts

Proposed Hatchery Program(s): Tilton River (Upper Cowlitz Subbasin) - Integrated; 3.5
million sub-yearling smolts

3.0. Fall Chinook Salmon: Overview
3.0.1. Program Focus

The focus for fall Chinook Salmon is on population recovery in both the Lower Cowlitz
and Upper Cowlitz subbasins. The Recovery Plan (LCFRB 2010) identifies a Contributing fall
Chinook Salmon population in the Lower Cowlitz Subbasin and a single Stabilizing fall Chinook
Salmon population, encompassing the Cispus, upper Cowlitz, and Tilton river basins, upstream
of Mayfield Dam. However, the current effort for recovering the Upper Cowlitz Subbasin fall
Chinook Salmon population is focused on the Tilton Subbasin, in order to prevent interference
with the recovery of spring Chinook Salmon in the Upper Cowlitz Subbasin (a Primary
population). Therefore, fall Chinook Salmon will not be transported and released into the
Cispus or upper Cowlitz rivers, upstream of Cowlitz Falls Dam and spring Chinook Salmon will
not be released into the Tilton Subbasin during the period covered by this FHMP, unless
directed by the FTC. Because we cannot easily discern fall Chinook Salmon smolts from spring
Chinook Salmon smolts, mixing the runs would greatly reduce the certainty of monitoring data
for managers so that we would not be able to determine whether any potential problem in adult
recruitment was due to poor freshwater survival or poor saltwater survival. A framework will be
developed for the eventual release of fall Chinook Salmon above Cowlitz Falls Dam by the
Cowlitz FTC. Such a framework requires an understanding of the key population parameters,
referred to as Viable Salmonid Population (VSP) parameters (which include population
abundance, productivity, spatial structure, and diversity) for both fall and spring Chinook Salmon
in the affected basins, which will be amongst the parameters and considerations for releasing
fall Chinook Salmon above Cowlitz Falls Dam (McElhany et al. 2000).
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Due to blocking of upstream migration following dam construction in the 1960s, the
subsequent aggregation of the populations, and continued genetic exchange since that time, the
two fall Chinook Salmon populations (Lower Cowlitz and Upper Cowlitz subbasins) identified
within the ESA framework have functionally become a single Cowlitz Subbasin population.
Recovery of the Upper Cowlitz Subbasin population will rely on the extant Lower Cowlitz
Subbasin population, which has increased and is now nearing its minimum viability abundance
target of 3,000 natural-origin adults spawning in nature, with pHOS <0.3 in the lower Cowlitz
River. The long-term goal for restoration of fall Chinook Salmon in the Upper Cowlitz Subbasin
will be accomplished by transitioning the current Lower Cowlitz Subbasin Segregated and
Integrated Hatchery Programs into a single Tilton Subbasin Integrated Hatchery Program, with a
production goal of 3.5 million sub-yearling smolts, which will support supplementation of both
natural spawning in the Tilton Subbasin and fisheries below Mayfield Dam and in the Tilton
River. If needed, a Segregated Hatchery Program will continue to be used to ensure that the
annual hatchery production goal is met and fish are available for harvest. Moving forward and
until the Transition Plan is developed, Tacoma Power and the FTC will use the APR process
annually to determine how best to collect broodstock based on the available preseason
information. Within the first year following completion of this FHMP, Tacoma Power and the
FTC will develop a Transition Plan that identifies data gaps required to be filled prior to transition
(e.g., marking strategy, abundance). Following completion of the Transition Plan and initiation
of strategies to fill critical data gaps, fish collected at the Barrier Dam Fish Separator will be
used as the primary source for broodstock, unless other circumstances warrant additional
consideration by the FTC. In addition, Tacoma Power and the FTC have developed a White
Paper describing various perspectives, which is included as Appendix D of this FHMP for use
during development of the Transition Plan. For additional information on the Transition Plan,
see Appendix B. During this period of focus on the Lower Cowlitz and Tilton subbasins, we will
continue to evaluate the appropriate program structure to manage for individual populations in
the future.

3.0.2. Population Structure

Historically, Cowlitz River fall Chinook Salmon spawned and reared in mainstem and
lower reaches of major tributaries from the mouth of the Cowlitz River, upstream into the
Cispus, upper Cowlitz, and Tilton basins. Excluding the Coweeman and Toutle rivers (lower
tributaries that are unaffected by the Tacoma Power hydroelectric dams), two historical
independent populations have been recognized in the Cowlitz Basin: the Lower Cowlitz
Subbasin (below Mayfield Dam) and the Upper Cowlitz Subbasin (comprised of the Cispus,
upper Cowlitz, and Tilton drainages (LCFRB 2010; Figure 3.0-1; Table 3.0-1). In the Recovery
Plan, the Lower Cowlitz Subbasin fall Chinook Salmon population is classified as a Contributing
population toward recovery of the lower Columbia River fall Chinook Salmon ESU, with a
minimum viability abundance target of 3,000 natural-origin adults spawning in nature in the
Lower Cowlitz Subbasin (LCFRB 2010). The Upper Cowlitz Subbasin fall Chinook Salmon
population was assigned the lower classification of Stabilizing and does not have a minimum
viability abundance target identified. However, all potential management options will include
strategies for recovery and persistence of both populations. The population-level sections that
follow provide performance indicators or the need to develop criteria for each of these
populations and a strategy for achieving their recovery.
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Figure 3.0-1. Distribution of fall Chinook Salmon and locations of important fish
management sites in the Cowlitz Basin (not including the Coweeman and Toutle
basins).
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The genetic composition of the extant fall Chinook Salmon population has been heavily
influenced by construction of the dams, past overharvest, habitat degradation throughout the
basin, loss of access to habitat above Mayfield Dam, and hatchery supplementation. Any
population differentiation that previously existed was eliminated when volitional upstream
access was blocked by the dams and the subsequent failure of the juvenile passage systems.
At that time, salmon from the Upper Cowlitz Subbasin population were forced to spawn in the
Lower Cowlitz Subbasin or were incorporated into the Cowlitz Salmon Hatchery broodstock.

Although genetic work has not been conducted to determine if two distinct populations
remain, the Lower Cowlitz Subbasin population currently occupies the mainstem and the lower
reaches of some tributaries of the lower Cowlitz River, while the current Upper Cowlitz Subbasin
population is found only in the Tilton River. Recovery actions have been undertaken over the
past three decades, but delisting cannot occur until all populations that historically existed have
been restored with a probability of persistence that is consistent with Recovery Plan objectives.
The current mixed Lower Cowlitz Subbasin population is believed to still contain genes from the
Upper Cowlitz Subbasin population, so recovery of fall Chinook Salmon in the Cispus, upper
Cowlitz, and Tilton rivers relies on this genetic diversity existing in the Lower Cowlitz Subbasin
fall Chinook Salmon population as the founding population.
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Table 3.0-1. Recovery priority, baseline viability status, minimum viability abundance
targets, and productivity improvement targets for Cowlitz River fall Chinook Salmon
populations (from LCFRB 2010).

Demographically Independent Population

Lower Cowlitz River Upper Cowlitz Subbasin
Recovery Priority Designation’ Contributing Stabilizing
Abundance
Historic? 24,000 28,000
Current (last 5 years)? 3,134 2,7164
Target® 3,000 N/A8
Baseline Viability’
Abundance & Productivity Very Low Very Low
Spatial Structure High Very Low
Diversity Medium Medium
Net Viability Status Very Low Very Low
Viability Improvement?® +50% Medium®
Recovery Viability Objective’ Medium + Very Low
Proportionate Natural Influence
pHOS <0.3 N/A
pNOB >0.3 N/A
PNI >0.5 N/A

Primary, Contributing, and Stabilizing designations reflect the relative contribution of the population to Major
Population Group minimum viability abundance targets.

Historical population size was mean number, inferred from presumed habitat conditions using EDT Model and
NMFS professional judgment calculations.

Approximate current mean annual number of naturally produced salmon returning to the watershed. Note that
these values are 5-year means (2013-2017) and are not necessarily consistent with mean values over various
intervals that are presented elsewhere in the FHMP.

4 Currently, only released into the Tilton River.

Abundance targets were estimated by population viability simulations based on viability goals.

No minimum viability abundance target has been set for Stabilizing populations. Targets will be set during the
period covered by this FHMP in coordination with the FTC.

Viability status is based on Technical Recovery Team viability rating approach. Viability target is based on the
scenario contribution. Very Low (>60% chance of extinction); Low (26-60% chance of extinction); Medium (6-25%
chance of extinction); High (1-5% chance of extinction); Very High (<1% chance of extinction).

Improvement is the relative increase in population abundance and productivity required to reach the prescribed
viability goal.

3.0.3. Life History Diversity

In the Cowlitz Basin, maturing fall Chinook Salmon return to the Barrier Dam Adult
Facility beginning in late August, with some temporal separation between return and spawn
timing of fall Chinook Salmon and spring Chinook Salmon. Spatial separation of spawning areas
also occurs; generally, fall Chinook Salmon spawn in the larger mainstem reaches and lower
river tributaries, whereas spring Chinook Salmon typically spawn higher in the system.
Spawning of fall Chinook Salmon in the Cowlitz River is protracted, compared to most fall
Chinook Salmon populations in the Columbia River ESU, and primarily occurs between late
September and late December, with peak activity usually around the first week of November
(LCFRB 2010).
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In the Lower Cowlitz Subbasin, fry emerge in December through June, with peaks in
January through April, and rear downstream of spawning areas for several months prior to
migration to the Columbia River in spring and summer as sub-yearlings (LCFRB 2010). LCFRB
(2010) reports that age of maturation of natural-origin Cowlitz River fall Chinook Salmon ranges
from age-2 to age-6, with most maturing at age-3 (16.5%), age-4 (58.1%), and age-5 (19%),
although the source of this information is unclear. In contrast, for brood years 1977-2011 fall
Chinook Salmon smolts released from Cowlitz Salmon Hatchery with coded wire tags (CWTSs), a
mean of 9% matured at age-2, 35% at age-3, 49% at age-4, 8% at age-5, and 0.2% at age-6
[data from Regional Mark Information System (RMIS), www.rmpc.org on 9 October 2018]. For
years since 2011, age structure information is available for known natural production (since
mass mark implementation); during this FHMP period, these data will be consolidated into a
central data source and evaluated for trends and management needs.

3.0.4. History

The history of fall Chinook Salmon in the Cowlitz Basin is similar to those of other
Columbia Basin populations. Historically, fall Chinook Salmon populations in the Lower and
Upper Cowlitz subbasins ranged from 30,000-40,000 and 24,000-28,000 adults, respectively
(LCFRB 2010). However, the combination of overharvest in the early to mid-1900s, hydropower
development in the 1960s, and the consistent, continuing, and pervasive effects of habitat loss
and hatchery supplementation took their toll on these populations (see Table 3.0-2; WDF et al.
1993; Myers et al. 2006). Current population estimates represent a small fraction of historic
returns, despite continued recovery efforts. Early efforts on the Cowlitz River to mitigate for the
problems caused by habitat loss and overharvest included implementation of hatchery
programs. Until the Settlement Agreement was implemented, these programs were intended to
produce fish for harvest, not natural origin population supplementation, which likely further
degraded the natural populations.

Table 3.0-2. Hatchery releases of fall Chinook Salmon into the Cowlitz Basin, excluding
the Coweeman and Toutle rivers (updated from Myers et al. 2006).

Release
Location Release Years Years' Broodstock Origin Total Released?
Cowlitz River 1952 1 Carson NFH 24,506
1953, 1955 2 Spring Creek NFH 586,673
1953-1981 3 Lower Kalama Hatchery 2,830,087
1961-2017 49 Cowlitz Hatchery 403,440,663
1968, 1979 2 Toutle Hatchery 1,008,357
1978, 1990 2 Washougal Hatchery 2,606,330
1981 1 Big Creek Hatchery (OR) 807,000
1981 1 Bonneville Hatchery 4,217,937
Total 415,521,553

' Total number of years that salmon were actually released within the time frame.
2 Releases indicated herein were all classified by Myers et al. (2006) as derived from within the lower Columbia
River Chinook Salmon ESU.

Since 2011, natural-origin abundance in the Lower Cowlitz Subbasin may be nearing
minimum viability abundance targets. Changes to fishery and hatchery practices, as well as
improved monitoring, have played a large role in this determination. However, habitat in the
Lower Cowlitz Subbasin has continued to suffer major degradations associated with
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hydroelectric development. Land development and increasing human population pressures
likely contribute to further habitat degradation, especially in lowland areas along the mainstem
Cowlitz River that are important to fall Chinook Salmon. Additionally, although returns have
improved, poor ocean conditions can cause rapid population declines, and most populations in
the lower Columbia River ESU are still considered to be at High Risk, including the Cowlitz
Basin populations (NWFSC 2015).

In 1948, the Washington Department of Fisheries (WDF) and Washington Department of
Game (WDG) estimated that the Cowlitz River above the current Mayfield Dam site produced
63,612 fall Chinook Salmon, of which 46,000 were harvested outside the Cowlitz River, 3,552
were harvested in the lower Cowlitz River, and 16,500 spawned or were harvested above the
site of Mayfield Dam (WDF and WDG 1948). In 1951, WDF estimated that 19,500 fall Chinook
Salmon spawned in the Cowlitz Basin (excluding the Toutle and Coweeman rivers; WDF 1951)
but declined to about 18,000 spawners in the 1950s and only 12,000 in the 1960s (LCFRB
2010).

Prior to the early 1950s, fall Chinook Salmon returning to the Cowlitz River would have
been nearly all natural-origin due to very few hatchery releases (Table 3.0-2). From 1952-1960,
fall Chinook Salmon redd counts in the Cowlitz Basin ranged from 494-1,759, with 43% above
the Mayfield Dam site (Thompson and Rothfus 1969). Run size decreased further and
dramatically when Mayfield Dam blocked volitional access to the Cowlitz Basin above rkm 84 in
1961. From 1961-1966, redd counts dropped to a range of 280 to 794, but 37% were still
located above the Mayfield Dam site (Thompson and Rothfus 1969). From 1961-1966, a mean
of 4,992 adult fall Chinook were transported above Mayfield Dam but declined precipitously
afterward (Thompson and Rothfus 1969). An adult fish trap was initially operated at Mayfield
Dam to collect returning salmon for upstream transport. Operation of the trap was terminated
after the 1968 construction of the Barrier Dam with adult collection facilities. This trap-and-haul
system has been used to transport fish to both the Tilton and upper Cowlitz. Transportation of
fall Chinook was intermittent after this due to low abundance, failure of the upper Cowlitz smolt
collector in Riffe Lake and prioritization of the hatchery system. Fall Chinook have been
regularly transported to the Mayfield Lake and the Tilton River since 1996, Collection of both
spring and fall Chinook Salmon juveniles at Mayfield Dam averaged 397,346 from 1964-1966
(Thompson and Rothfus 1969). Hatchery releases of fall Chinook in the Cowlitz River increased
somewhat in the 1950s and 1960s (Table 3.0-2), but the majority of returns were still likely
natural-origin prior to the late 1960s.

Completion of Cowlitz Salmon Hatchery in 1968 also incorporated a Barrier Dam at
rkm 81 that included adult handling facilities and became the collection point for the trap-and-
haul system used to provide passage for adults to the habitat upstream of the hydropower
system. When Mossyrock Dam was completed in 1968, it lacked juvenile passage facilities,
effectively eliminating the ability of downstream migrating juveniles to leave the upper Cowlitz
watershed. From 1964-2001, total (hatchery- and natural-origin) annual escapement estimates
for Cowlitz River fall Chinook Salmon ranged from 1,045 to 23,345 (mean = 5,522; LCFRB
2010). Thompson and Rothfus (1969) estimated that 28% of the fall Chinook Salmon spawning
habitat above Mayfield Dam was lost by inundating Mayfield and Riffe reservoirs by Mayfield
and Mossyrock dams, respectively.

Fish hatcheries have operated on the Cowlitz River for over 100 years, with releases of
fall Chinook Salmon beginning in 1952 (Table 3.0-2). Annual hatchery releases of Chinook
Salmon were minor before the construction of the Cowlitz River hydroelectric dams but have
exceeded 5 million smolts since then. The broodstock has largely been from within the Cowlitz
Basin and almost solely from within the ESU, so there appears to be little influence from out-of-
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basin populations (Myers et al. 2006). Estimates of fall Chinook Salmon returns beginning in
the late 1960s contain a large percentage of hatchery-origin fish; however, this percentage was
less certain prior to mass marking of returning fall Chinook Salmon.

Some adults were transported around Mayfield Dam to the Tilton River and/or
Cispus/upper Cowlitz rivers from 1961 until 1976, after which only jacks were sporadically
released until 1996. This resulted in the composite population of fall Chinook Salmon that is
currently found in the Lower Cowlitz Subbasin and has been transported to the Tilton River
nearly continuously since 1996. Downstream migrating juveniles have been and still are
bypassed downstream at Mayfield Dam.

Following the construction of Mayfield and Mossyrock dams, WDFW and Tacoma Power
reached an agreement with an annual mitigation goal of 8,300 adult fall Chinook Salmon
returning to the Barrier Dam Adult Facility, much lower than the annual fall Chinook Salmon
returns of 52,000 prior to dam construction (Table 3.0-1). To accomplish this, Cowlitz Salmon
Hatchery opened in 1968 and was designed to release approximately 5 million fall Chinook
Salmon smolts annually.

Following completion of Cowlitz Falls Dam, upstream of Riffe Lake in 1994 by Lewis
County PUD, a reintroduction effort in the Upper Cowlitz Subbasin was begun by Bonneville
Power Administration. During relicensing of Mayfield and Mossyrock dams, a new Settlement
Agreement was reached in 2000 that required Tacoma Power to prioritize the recovery of wild,
indigenous salmonid runs, including fall Chinook Salmon, to harvestable levels. With the listing
of these populations under the ESA in 2005, the management focus turned to recovery of the
two original populations and conservation was elevated to a higher management priority,
resulting in changes in hatchery, harvest, and habitat actions. The minimum viability abundance
target for the Lower Cowlitz Subbasin was set at 3,000 natural-origin spawners in nature
(LCFRB 2010). Just prior to relicensing (1996), an upstream trap-and-haul program was
reinstated. Excess hatchery-origin fall Chinook Salmon from the Lower Cowlitz Subbasin
population began to be transported to the Tilton River and above Cowlitz Falls Dam in an effort
to reintroduce the historical populations in the Tilton, Cispus, and upper Cowlitz rivers.

As soon as the natural-origin offspring of these salmon began returning, a combination
of hatchery- and natural-origin fall Chinook Salmon adults were transported and released, with
the intent to produce as many natural smolts as possible and, ultimately, to produce a self-
sustaining natural population above the Cowlitz River hydroelectric complex. While this is
expected to benefit the restoration effort, transport and release of fall Chinook Salmon upstream
of Mayfield Dam is currently limited to the Tilton River until the FTC decides to reinitiate
transportation upstream of Cowlitz Falls Dam. The spring Chinook Salmon populations in the
Cispus River and upper Cowlitz River are both Primary populations and are critical for recovery
of the ESU, making them a higher priority than fall Chinook Salmon.

Natural-origin fall Chinook Salmon abundance has varied widely but has been
improving. Based on spawning ground surveys in the Lower Cowlitz Subbasin and survival
estimates for adults transported above Mayfield Dam, we estimate that the total number of
natural-origin spawners in the Cowlitz Basin (excluding the Coweeman and Toutle rivers) has
ranged from 3,566-6,629 from 2011-2017 (Figure 3.0-2; Table 3.0-3). Since 1964, juvenile fall
Chinook Salmon have been collected at Mayfield Dam and passed downstream to complete
their migration. Returns of natural-origin fall Chinook Salmon to the Cowlitz River from 2007-
2017 have ranged from 4,272-8,255, with 1,876-5,689 of them returning to the Barrier Dam
Adult Facility; these return rates indicate that both upstream and downstream salmon passage
programs are now allowing for the return of relatively large numbers of naturally produced
salmon to areas where populations had been extirpated.
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Figure 3.0-2. Estimated total run size for adult natural- and hatchery-origin fall Chinook
Salmon and the numbers that returned to the Cowlitz River, were harvested, returned to
the Barrier Dam Adult Facility, and were transported above Mayfield Dam, 2011-2017.
Note: data are the most recently available, as compiled by Tacoma Power and WDFW,
and may not be complete.
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Table 3.0-3. Mean, minimum, and maximum numbers of all adult hatchery- and natural-
origin fall Chinook Salmon from the Cowlitz Basin, excluding the Coweeman and Toutle
rivers, that could be accounted for at recovery locations, 2011-2017. Note: data are the
most recently available, as compiled by Tacoma Power and WDFW, and may not be
complete.

Origin,

Recovery Location Mean Minimum Maximum

Hatchery-origin

Total Run (unique to or below hatchery)’ 9,804 3,360 18,773
Harvest (total for harvest rate)? 3,451 839 6,244
Total Return to Cowlitz River3 9,624 3,182 18,464
Return to Hatchery 5,607 1,805 12,527
Collected for Broodstock 1,739 803 2,264
Survived to Spawn 4 3,760 694 8,877
Natural-origin

Total Run (unique to or below hatchery)’ 11,900 8,078 14,262
Harvest (total for harvest rate)? 6,291 3,302 8,749
Total Return to Cowlitz River? 6,003 4,272 7,841
Return to Hatchery 2,735 1,876 3,380
Collected for Broodstock 57 0 396
Survived to Spawn in Nature* 5,015 3,566 6,629
Total

Total Run (unique to or below hatchery)’ 21,704 11,438 31,117
Harvest (total for harvest rate)? 9,742 4,141 12,726
Total Return to Cowlitz River? 15,628 8,137 24,806
Return to Hatchery 1,796 803 2,264
Collected for Broodstock 5,619 3,288 10,372
Survived to Spawn* 9,233 5,789 15,396

' Sum of all harvest below Mayfield Dam, returns to hatchery, and spawning in nature in Lower Cowlitz Subbasin.

2 Total of harvest in ocean, Columbia River, lower Cowlitz River, and Upper Cowlitz Subbasin fisheries.

3 Sum of Lower Cowlitz Subbasin harvest, returns to hatchery, and spawning in nature in Lower Cowlitz Subbasin.

4 Calculated as number transported to the Upper Cowlitz Subbasin minus harvest in the Upper Cowlitz Subbasin,
12% fallback, and 10% pre-spawn mortality.

However, managers are unable to identify the origin (above vs. below Mayfield Dam) of
natural-origin fall Chinook Salmon returning to the Cowlitz River, so the observed increase in
natural-origin abundance at Barrier Dam may be due, at least in part, to increased production by
the Lower Cowlitz Subbasin population. Likewise, it is likely that some Tilton Subbasin salmon
remain below Barrier Dam and have contributed to the observed increase in the Lower Cowlitz
Subbasin natural population, where natural-origin escapement has increased from 1,276 in
2007 to 2,979 in 2017 and has had a mean of 3,317 from 2013-2017. It is assumed that
improvements at the Mayfield Dam downstream juvenile collection facility will further increase
the survival of smolts leaving the Cowlitz River, further increasing adult returns, and improving
the status of the Tilton Subbasin population.

Section 3.0, Fall Chinook Salmon: Overview Page 3-9



Document Accession #: 20201002-5069 Filed Date: 10/02/2020

Cowlitz Hydroelectric Project (FERC No. 2016) Final FHMP (October 2020)

3.0.5. Distribution

Historically, Cowlitz River fall Chinook Salmon were distributed from the mouth of the
Cowlitz River upstream in mainstem Cowlitz River and larger tributaries (WDF and WDG 1948,
WDF 1951, Thompson and Rothfus 1969). Construction of Mayfield Dam (rkm 83.7) in 1961-
1963 and subsequent cessation of upstream transport of adults in 1976 blocked access to the
spawning grounds above Mayfield Dam. Fall Chinook Salmon continued above Mayfield Dam
until 1981, when the Upper Cowlitz Subbasin fall Chinook Salmon population became
functionally extinct. Fall Chinook Salmon transport above Mayfield Dam (mostly, but not
exclusively, to the Tilton River) resumed in 1996 and the current spawning distribution of the
Lower Cowlitz Subbasin population includes the Cowlitz River mainstem from its mouth
upstream to Barrier Dam (rkm 81) and the Tilton Subbasin. In the mainstem lower Cowlitz
River, spawning is concentrated between the |-5 Bridge and the Barrier Dam (rkm 55-81; Figure
3.0-1; Klett et al. 2013). Small numbers of fall Chinook Salmon have also been observed
spawning below the weirs in the lower reaches of Delameter and Olequa creeks (Gleizes et al.
2014). In 1998, 2001, and from 2010-2016, fall Chinook Salmon were also released upstream
of Cowlitz Falls Dam in Lake Scanewa, the upper Cowlitz River, and the Cispus River.
However, transport of fall Chinook Salmon upstream of Cowlitz Falls Dam has been suspended
since 2017 and is intended to remain so for the period of this FHMP.

3.0.6. Abundance

Prior to mass marking of the hatchery fall Chinook Salmon taking full effect in 2011 adult
returns, estimates of natural production from the Lower Cowlitz Subbasin were less certain
because only a small fraction of the hatchery-origin salmon were marked, so we have presented
data only since 2011. Since the implementation of mass marking, the estimate of total natural-
origin fall Chinook Salmon for this population has improved but is still subject to error associated
with: (1) spawning or harvest observations in the Lower Cowlitz Subbasin of unmarked fall
Chinook Salmon that originated from upstream of Mayfield Dam; (2) collection of unmarked fall
Chinook Salmon at the Barrier Dam Adult Facility that originated from the Lower Cowlitz
Subbasin (all natural-origin salmon captured at the Barrier Dam Adult Facility are currently
assumed to have originated from above Mayfield Dam); and (3) spawning or harvest
observations in the Lower Cowlitz Subbasin of unmarked fall Chinook Salmon that originated
from outside the Cowlitz Basin.

From 2011-2017, mean total run size (all hatchery- and natural-origin salmon that can be
accounted for from ocean and freshwater fisheries, captured at weirs, returns to the hatchery,
and remaining in rivers and tributaries) of Lower and Upper Cowlitz fall Chinook Salmon
populations, was 21,704 (ranging from 11,438-31,117), of which 55% were natural-origin and
45% were hatchery-origin (Figure 3.0-2; Table 3.0-3). An annual total mean of 15,628 fall
Chinook Salmon returned to the Cowlitz Basin from 2011-2017. A mean of 42% of the total run
was harvested in the ocean, lower Columbia River, and lower Cowlitz River fisheries, combined.
The remaining 58% escaped those fisheries, and about 38% (of the total run) returned to the
Barrier Dam Adult Facility, with 19% remaining to spawn in the Lower Cowlitz Subbasin. A
mean of 30% of the total run was transported and released above Mayfield Dam, and we
estimate that 23% of the total run survived to spawn there.

3.0.7. Harvest

One of the main purposes of the fall Chinook Salmon Hatchery Program is mitigation for
the impacts from dam construction in the Cowlitz River. Maintaining a fishery is an important
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objective of the Cowlitz River Project Settlement Agreement and the management of Cowlitz
Basin fall Chinook Salmon. Fisheries can affect population recovery and therefore require
careful management. These fisheries are managed by WDFW. Cowlitz River fall Chinook
Salmon are an important component of commercial, sport, and tribal harvest and are harvested
in ocean, lower Columbia River, and lower and upper Cowlitz River fisheries. CWT recoveries
of hatchery-origin Cowlitz River fall Chinook Salmon (1989-1994 brood years) from ocean
fisheries indicate that harvest is greatest off the Washington coast, followed by British Columbia
and Alaska (LCFRB 2010).

Managing for recovery would support high harvest rates for hatchery-origin salmon while
keeping harvest of the natural-origin salmon as low as possible until the population can support
harvest (Paquet et al. 2011). Until 2011, when mass marking of all age classes of returning
adults became complete, naturally-produced fall Chinook Salmon were managed the same as
hatchery salmon and were subjected to similar harvest rates. Since that time, fisheries for fall
Chinook Salmon have been mark-selective in the Cowlitz River (i.e., only hatchery-origin
Chinook Salmon may be harvested). Therefore, impacts on natural-origin salmon from the
Cowlitz River fishery are limited to mortality after release (i.e., hooking mortality). However,
natural-origin fall Chinook Salmon may still be legally caught in the ocean and a portion of
Columbia River fisheries, which reduces the number that return to the Cowlitz River by some
unknown amount, as the method for allocating their harvest to specific populations is imprecise.

Increasing the harvest of hatchery-origin fall Chinook Salmon is a means of reducing the
number of hatchery-origin salmon spawning in nature. Relatively large numbers of hatchery-
origin salmon escaping the ocean, lower Columbia River, and lower Cowlitz River fisheries may
result in a large number of excess hatchery-origin salmon reaching the Barrier Dam Adult
Facility. Returning hatchery-origin fall Chinook Salmon that are not needed for the hatchery
programs or for Upper Cowlitz Subbasin reintroduction and harvest may be utilized in the future
for nutrient enhancement or donated to local or statewide foodbanks.

Currently, the main overall fishery goal is to maximize harvest of hatchery-origin fall
Chinook Salmon while not exceeding impact limits on natural-origin fall Chinook Salmon set by
NOAA Fisheries. WDFW established long-term goals for harvest of Cowlitz Basin fall Chinook
Salmon in terms of catch numbers, harvest rates, and seasons, by fishery (Tacoma Power
2011). These are not necessarily the goals associated with the Settlement Agreement (which
calls for mitigation to be met by a combination of hatchery production, effective passage, and
recovery of populations) but rather long-term goals that may require implementation of
measures beyond the scope of the Settlement Agreement. During this FHMP period, these
fisheries goals will need to be reviewed for alignment with the goals of this FHMP.

From 2011-2017, 85% of the harvest of hatchery-origin salmon occurred in the lower
Cowlitz River, while 65% and 29% of the natural-origin harvest occurred in the ocean and lower
Columbia River, where direct harvest of natural-origin fall Chinook Salmon is allowed (Figure
3.0-3). Only 2% and 3%, respectively, of the natural-origin indirect mortality occurred in the
lower Cowlitz River and above Mayfield Dam, where direct harvest of natural-origin fall Chinook
Salmon is not allowed, and most of this harvest-related mortality is thought to be post-release
hooking mortality. Means of 4%, 1%, and 10% of the hatchery-origin harvest occurred in the
ocean, Columbia River, and above Mayfield Dam, respectively.
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Figure 3.0-3. Mean numbers and proportions of hatchery-origin and natural-origin
Cowlitz Basin fall Chinook Salmon harvested, by fishery location, 2011-2017. Note:
data are the most recently available, as compiled by Tacoma Power and WDFW, and
may not be complete.

3.0.8. Natural Production

To recover a salmon population, a self-sustaining natural population is required. For
management toward population recovery, it is also important to know the limiting factors of the
population at intermediate points in the life history. Therefore, as much as possible we need to
know (by origin, sex, and age) how many salmon are spawning in each habitat component (Fo
generation) and how many of their offspring (F1 generation) survive to produce the subsequent
(F2) generation. Spawning ground surveys (aerial redd counts and carcass surveys) have been
routinely conducted in the mainstem lower Cowlitz River since 2011 to estimate spawner
abundance and composition of fall Chinook Salmon (e.g., Gleizes et al. 2014). The current
method relies on an unvalidated expansion factor that does not have a measure of bias or
precision associated with the abundance estimates. The 2011 FHMP proposed alternative
methods that have not been implemented. The M&E Subgroup will review alternative methods
to improve these abundance estimates. However, current monitoring points for natural-origin
Lower Cowlitz Subbasin fall Chinook Salmon from which metrics for earlier life history stages
can be estimated are limited to lower Cowlitz smolt trap estimates and fry stranding studies. For
the population above Mayfield Dam, adults are collected at the Barrier Dam Adult Facility and
transported upstream, but spawning ground surveys have not been conducted. Therefore, only
a rough estimate of spawners is currently possible by simply using the numbers of hatchery-
and natural-origin adults transported multiplied by a standard survival rate, which does not
reflect inter-annual variability. In the future, estimating productivity at intermediate points in the
life history of the salmon (e.g., number of smolts) may allow managers to identify critical periods
and take appropriate action to ameliorate problems.

Section 3.0, Fall Chinook Salmon: Overview Page 3-12



Document Accession #: 20201002-5069 Filed Date: 10/02/2020

Cowlitz Hydroelectric Project (FERC No. 2016) Final FHMP (October 2020)

The minimum viability abundance target for fall Chinook Salmon in the Cowlitz River is
3,000 adult natural-origin spawners in nature; this target reflects only the Lower Cowlitz
Subbasin population (Table 3.0-1; LCFRB 2010). No minimum viability abundance target was
established in the Recovery Plan for the Upper Cowlitz Subbasin population because it is a
Stabilizing population. Because the ultimate fate (i.e., spawning, harvest, or pre-spawn
mortality) of fall Chinook Salmon transported above Mayfield Dam is not monitored, the status of
fall Chinook Salmon recovery in the Upper Cowlitz Subbasin is currently based exclusively on
estimates of for these fish.

3.0.8.1.  Adult Transport/Natural Spawning

No effort is currently conducted to identify the true population origin of natural-origin
salmon returning to the Barrier Dam Adult Facility, so all natural-origin returns to the Barrier
Dam Adult Facility are assumed to have originated from the Tilton Subbasin and are transported
upstream of Mayfield Dam. Implementing marking of Chinook Salmon juveniles captured at the
Mayfield Downstream Collection Facility and assessment of guidance efficiencies and survival
by route are characterized as steps to understanding fall Chinook Salmon production from the
Tilton River in the Transition Plans. Along with adult return data, we will then be able to
estimate smolt-to-adult return (SAR) and productivity and estimate the proportion of salmon
returning to the Barrier Dam Adult Facility that originate from the Tilton River.

For the 2011-2017 run years, a mean of 4,531 hatchery-origin and 1,909 natural-origin
fall Chinook Salmon were transported and released upstream of Mayfield Dam, of which a mean
of 67% (1,782 hatchery-origin and 1,906 natural-origin) went to the Tilton Subbasin. However,
from 2010-2016, annual means of 3,634 hatchery-origin and 114 natural-origin adult fall
Chinook Salmon (42% of those transported) were released into the Upper Cowlitz Subbasin.
Spawning ground surveys have not been regularly conducted in the Tilton Subbasin, so the
number of transported fall Chinook Salmon that actually spawn in nature above Mayfield Dam
can only be roughly estimated. Using the harvest estimate and estimated fallback (12%) and
pre-spawn mortality (10%) rates, we estimate that from 583-2,447 (mean = 1,383) natural-origin
fall Chinook Salmon spawned in nature above Mayfield Dam from 2011-2017.

Based on spawning ground surveys in the mainstem lower Cowlitz River, the mean
estimated natural-origin adult abundance on the Lower Cowlitz Subbasin spawning grounds
(3,090) from 2011-2017 was greater than the minimum viability abundance target of 3,000
spawning natural-origin salmon, and the goal was exceeded in both 2013 (3,477) and 2015
(4,182), as well as the mean for the last 5 years (3,317). The Lower Cowlitz Subbasin fall
Chinook Salmon population appears to be close to the minimum viability target for natural-origin
adult abundance, and this improved viability has been the starting point to begin working on
recovery of the population above Mayfield Dam as well.

3.0.8.2. Smolt Production/Transport

Fall Chinook Salmon smolts are captured and counted at Mayfield Dam, where an
annual mean of 74,721 juvenile fall Chinook Salmon were captured from 2007-2017. However,
because Fish Passage Survival (FPS) studies have not been completed on the Mayfield Dam
downstream collection facility, the juvenile Chinook Salmon counts at Mayfield Dam do not
account for those that survive passing through the dam or bypass system mortality, so they only
provide an index of fall Chinook Salmon production in the Tilton Subbasin.

Based on the proportion of adult Chinook Salmon transported to the Upper Cowlitz
Subbasin that were fall Chinook Salmon, a rough estimate of 6,446 sub-yearling fall Chinook
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Salmon smolts were caught at Cowlitz Falls Dam from 2011-2016 (2010-2015 brood years,
when adults were released in the Cispus and upper Cowlitz rivers).

Monitoring juvenile production of the Lower Cowlitz Subbasin fall Chinook Salmon
population is difficult. We have operated a smolt trap in the lower Cowlitz River and now have
sufficient data to estimate juvenile migration timing and to develop an index of juvenile Chinook
Salmon abundance. However, any juvenile Chinook Salmon captured may be either spring or
fall Chinook Salmon from either the Lower Cowlitz Subbasin or above Mayfield Dam.
Therefore, we will now focus on adult productivity (adult recruits/spawner) to monitor the Lower
Cowlitz Subbasin fall Chinook Salmon population. Resumption of smolt monitoring may be
useful in the future if the freshwater phase is thought to be limiting, and further information is
needed to fill data gaps.

3.0.9. Hatchery Production

The overall goals of the current hatchery programs for fall Chinook Salmon within
Cowlitz Basin are to:

1) Promote recovery of populations inhabiting the Cowlitz Basin.

2) Mitigate for harvest opportunities reduced by construction and operation of the
Cowlitz River Project, for commercial, and recreational, and tribal fisheries.

3) Support educational and research opportunities.

Specific and quantifiable objectives of the hatchery program to achieve these goals are
described in detail within the respective sections for each of the fall Chinook Salmon
populations.

The fall Chinook Salmon Hatchery Program at Cowlitz Salmon Hatchery began in 1967
(WDFW 2014b). The program was integrated by default because the hatchery-origin fall
Chinook Salmon were not 100% marked until return year 2011. Prior to that, managers could
not be certain about the origin of the salmon collected for broodstock. The Segregated
Hatchery Program for Lower Cowlitz Subbasin fall Chinook Salmon began in 2011 and currently
has a production goal of 2,400,000 sub-yearling smolts. The Integrated Hatchery Program
began in 2013, with an annual production goal of 1.1 million age-1 smolts and a target of 30% of
the broodstock being of natural-origin. The Integrated Hatchery Program has had difficulty
collecting natural-origin salmon for broodstock, and mean pNOB = 0.077. The natural-origin
contribution came solely from salmon that WDFW captured on the spawning grounds by netting,
hook and line, or snagging.

Initially, males and all females captured were taken to Cowlitz Salmon Hatchery for
spawning. To increase the number of fish used in the integrated program, sperm was collected
from males, after which they were released, and their sperm was transported to Cowlitz Salmon
Hatchery, where it was used to fertilize the eggs of hatchery-origin females. A mean of 87% of
these natural-origin adults were males. Relying so heavily on males for the natural-origin
contribution is not well understood (personal communication, R. Waples, J. Hard, and P. Moran,
NOAA Fisheries) and needs to be addressed by the M&E Subgroup as part of the APR process.

However, because of low abundance in recent years (i.e., 2017 and 2018), natural-origin
broodstock have been collected from those captured at the Barrier Dam Adult Facility. All
hatchery-origin salmon have been visually identifiable since 2011. As described below, Tacoma
Power and the FTC will develop a Transition Plan that identifies the marking strategy for natural-
origin smolts captured at Mayfield Dam (and other data gaps and monitoring needs). In
addition, with the transition to the single Upper Cowlitz Subbasin Integrated Hatchery Program,
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all future broodstock (both hatchery- and natural-origin) will be collected solely from returns to
the Barrier Dam Adult Facility.

From 2007-2017, an annual mean of 5,098 adult hatchery-origin fall Chinook Salmon
returned to the Barrier Dam Adult Facility, of which 2,066 were collected for broodstock and
1,903 were spawned. The Segregated Hatchery Program spawned 2,162 adults in 2011 and
748 adults in 2012. From 2013-2017, a mean of 1,795 adults were spawned for the combined
Integrated and Segregated Hatchery Programs, 93% (1,662) of which were hatchery-origin and
7% (133) were natural-origin. From 2007-2017, a combined total mean of 3,969,970 sub-
yearling smolts were released from the Integrated and Segregated Hatchery Programs.

All hatchery-reared salmon are released into the Cowlitz River directly from Cowlitz
Salmon Hatchery and, upon their return, they support fisheries both below and above Mayfield
Dam. Those transported to the Tilton Subbasin that escape harvest will spawn naturally and
support the restoration of the natural fall Chinook Salmon population there. Returns of natural-
origin adults to the Barrier Dam Adult Facility have ranged from 1,876-3,380 from 2011-2017.

Hatchery best management practices will be used for all facets of hatchery production.
Hatchery production metrics will be monitored to ensure that production goals and fish quality
are met, as well as to understand the magnitude of hatchery influence on the natural population
being supplemented. Key hatchery production monitoring metrics are the following:

¢ Number of salmon collected and spawned by origin (i.e., pNOB, pHOB), age, and sex.
o Fecundity.

o Survival by life stage (green eggs, eyed eggs, fry, parr, smolts released).

e Precocity rates (i.e., percent precocious/mini-jacks).

e Hatchery adult and jack returns by age and sex.

e pHOS.

o Calculation of PNI, SAR, and hatchery return rates.

Moving forward and until the Transition Plan is developed, Tacoma Power and the FTC
will use the APR process annually to determine how best to collect broodstock based on the
available preseason information. Within the first year following completion of this FHMP,
Tacoma Power and the FTC will develop a Transition Plan that identifies data gaps required to
be filled prior to transition (e.g., marking strategy, abundance). Following completion of the
Transition Plan and initiation of strategies to fill critical data gaps, fish collected at the Barrier
Dam Adult Facility will be used as the primary source for broodstock, unless other
circumstances warrant additional consideration by the FTC. In addition, Tacoma Power and the
FTC have developed a White Paper describing various perspectives, which is appended to the
FHMP for use during development of the Transition Plan. During development of the Transition
Plan, additional suggestions raised during the public review process for management of fall
Chinook Salmon will be considered (such as bio-programming considerations for fall Chinook
Salmon versus spring Chinook Salmon rearing strategies, examination of the natural-origin
program to determine what is required to define an escapement level that allows for natural
harvest, and marking juveniles caught at the Mayfield trap with the objective of differentiation
from lower river production). For additional information on the Transition Plan, see Appendix B.
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3.0.10. Survival and Productivity

Mean SAR (which includes all mature salmon that could be accounted for) of hatchery-
origin fall Chinook Salmon with CWTs for the 1977-2012 brood years was 0.30% (0.02-1.95%).
SAR of natural-origin salmon is unknown because necessary data are unavailable, but is
expected to be greater than that of the hatchery-origin salmon. Because the numbers of returns
by brood year are unavailable, productivity (spawner-to-spawner) also cannot be calculated.

3.0.11.  Proportionate Natural Influence and Age Composition

PNI is an index of the influence that the natural population has on an integrated salmon
population as a whole. PNI is calculated using two proportions: the proportion of spawners in
nature that are hatchery-origin (pHOS) and the proportion of the hatchery broodstock that is
comprised of natural-origin salmon (pNOB). The Hatchery Scientific Review Group (HSRG;
2009) recommended that Contributing populations with segregated hatchery programs should
have pHOS <0.1. For those with integrated hatchery programs, pHOS should be <0.3 and
pNOB should exceed pHOS so that PNI >0.5.

Prior to 2011, the Cowlitz River fall Chinook Salmon population was supplemented by a
single hatchery program with limited marking, so we could identify only a small proportion of the
hatchery-origin salmon. Therefore, any estimation of pNOB, pHOS, or PNI may be inaccurate.
In 2011 and 2012, hatchery production came from only the Segregated Hatchery Program, so
pNOB = 0 and PNI = 0. From 2013-2017, mean pNOB = 0.077, mean pHOS = 0.260, and
mean PNI = 0.198. From 2011-2012, mean pHOS = 0.653. From 2013-2017, mean pHOS was
0.321, mean pNOB was 0.077, and mean PNI was 0.395. Given that there was little
differentiation between the Lower Cowlitz Subbasin and Tilton Subbasin fall Chinook Salmon
populations until 2016 and 2017, when pHOS was 0.004 and 0.038, respectively, we estimate
that pHOS for the combined Lower Cowlitz, Upper Cowlitz, and Tilton subbasins was 0.606 in
2011 and 0.506 in 2012. During the 2013-2017 spawn years, we operated both the Integrated
and Segregated Hatchery Programs and mean pNOB was 0.077. Mean pHOS = 0.334 for the
combined Lower Cowlitz, Upper Cowlitz, and Tilton subbasins, and the resulting mean PNI =
0.184. We achieved the HSRG guideline for pHOS in 2016 (0.245) and 2017 (0.157).
However, mean pHOS did not achieve the HSRG guidelines, and the program did not achieve
the HSRG guidelines for pNOB or PNI for any individual year or the mean.

For brood years 1977-2012 fall Chinook Salmon with CWTs, mean age at maturity was
3.62 years (3.00-4.24). An annual mean of 6% of these salmon matured at age-2, 36% at age-
3, 50% at age-4, 9% at age-5, and 0.2% at age-6.

3.0.12. Marking and Tagging

Currently, all hatchery-origin fall Chinook Salmon are marked with an adipose fin-clip
(Table 3.0-4). Additionally, 10% of those from the Segregated Hatchery Program and all of
those from the Integrated Hatchery Program have a CWT implanted. A marking strategy for the
new Integrated Hatchery Program will be developed as part of the Transition Plan within the first
year following completion of this FHMP. This marking strategy will take into account data gaps,
including current knowledge or assumptions regarding survival by passage route so that
returning adults can be identified and the unknown portion of the returning adults can be
managed appropriately.

Marking and tagging schemes may vary from year to year, especially for hatchery-origin
releases, which also may include experimental groups. Marking and tagging schemes for each
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group, within each brood year, will be addressed during the development of the Transition Plan,
and re-evaluated each year by the M&E Subgroup as part of the APR process.

Table 3.0-4. Current and proposed hatchery programs, smolt production, and marking/
tagging for fall Chinook Salmon.

Hatchery Juvenile Production Mark / Tag
Origin & Stock Program Current Proposed Current Proposed
Hatchery-origin
Lower Cowlitz 100% Ad +
Subbasin Integrated 1,100,000 None CWT None
100% Ad +
Segregated 2,400,000 None 10% CWT None
Combined Lower and 100% Ad +
Upper Cowlitz Integrated None 3,500,000 None Fractional
subbasins CWT
Segregated None As needed None As needed
Natural-origin
Lower Qowlltz None Unknown NA None None
Subbasin
Upper Cowlitz
Subbasin None NA NA
Tilton Subbasin None 13,000-142,000 None All Captured/

handled

3.0.13. Summary

¢ Continued genetic exchange across the Upper Cowlitz and Lower Cowlitz subbasins
since 1963 has caused Cowlitz Basin fall Chinook Salmon to functionally become a
single population; however genetic testing has not been conducted to confirm this.

o For consistency with the ESA framework, this FHMP separates fall Chinook Salmon
into two populations, the Lower Cowlitz Subbasin population and the Tilton Subbasin
population, with the latter representing the entirety of the current Upper Cowlitz
Subbasin population.

o Recovery efforts for fall Chinook Salmon will focus on the Lower Cowlitz and Tilton
subbasins; fall Chinook Salmon will not be released above Cowlitz Falls Dam to
avoid interfering with spring Chinook Salmon recovery there.

o A framework will be developed using Viable Salmonid Population parameters for the
eventual release of fall Chinook Salmon above Cowlitz Falls Dam, which will occur
after spring Chinook Salmon have become established there.

¢ Moving forward and until the Transition Plan is developed, Tacoma Power and the FTC
will use the APR process annually to determine how best to collect broodstock based on
the available preseason information. Within the first year following completion of this
FHMP, Tacoma Power and the FTC will develop a Transition Plan that identifies data
gaps required to be filled prior to transition (e.g., marking strategy, abundance).
Following completion of the Transition Plan and initiation of strategies to fill critical data
gaps, fish collected at the Barrier Dam Fish Separator will be used as the primary source
for broodstock, unless other circumstances warrant additional consideration by the FTC.
In addition, Tacoma Power and the FTC have developed a White Paper (included as
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Appendix D) describing various perspectives for use during development of the
Transition Plan. For additional information on the Transition Plan, see Appendix B.

e This (2020) FHMP includes a Summary of Data Gaps and Potential Future Monitoring
Needs, presented as Appendix C. The summary matrix clearly identifies baseline and
directed monitoring data gaps that will require consideration for prioritization during this
FHMP period for fall Chinook Salmon. The summary matrix is intended as a working
tool to help identify critical data needs required for tracking recovery metrics and
management decisions during each recovery phase during this FHMP period, the results
of which will require incorporation into a consolidated database and summarization into
the Big Table Dataset.

The following sections present information on the two managed fall Chinook Salmon
populations in the Cowlitz Basin: fall Chinook Lower Cowlitz Subbasin population (Section 3.1),
and fall Chinook Tilton Subbasin population (Section 3.2).
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Population: Lower Cowlitz Subbasin Fall Chinook Salmon
Oncorhynchus tshawytscha

ESA Listing

Status: Threatened
Listed in 2005, reaffirmed in 2011 and 2016
Evolutionarily Significant Unit: Lower Columbia River Chinook Salmon

Major Population Group: Cascade Chinook Salmon
Recovery Region: Lower Columbia River Salmon

Population Recovery Designation: Contributing
Population Viability Rating:

Baseline Very Low
Objective Medium +
Minimum Viability Abundance 3,000 natural-origin adults spawning in nature in the
Target: Lower Cowlitz Subbasin
Current Recovery Phase: Local Adaptation
Current Hatchery Program(s): Cowlitz Salmon Hatchery Segregated Hatchery Program,

2.4 million smolts
Cowlitz Salmon Hatchery Integrated Hatchery Program,
1.1 million smolts

Proposed Hatchery Program(s): None

3.1. Fall Chinook Salmon: Lower Cowlitz Subbasin Population
3.1.1. Purpose

This section describes the current status of the Lower Cowlitz Subbasin fall Chinook
Salmon population based on recent and available data. In addition, we identify Viable Salmonid
Population (VSP) metrics needed to evaluate the status of this population with regard to
reaching recovery under ESA guidelines. Where appropriate, changes to hatchery and/or
monitoring programs are proposed to facilitate evaluation of progress toward population
recovery. During the period covered by this FHMP, a single Integrated Hatchery Program to
produce 3.5 million sub-yearling smolts is proposed to supplement natural spawning in the
Tilton Subbasin population and provide fisheries both below and above Mayfield Dam. The
hatchery program and fisheries management will continue to be refined or adjusted, as
described in this FHMP, to effectively supplement and manage the Lower Cowlitz Subbasin fall
Chinook Salmon population. Moving forward and until a Transition Plan is developed, Tacoma
Power and the FTC will use the APR process annually to determine how best to collect
broodstock based on the available preseason information. Within the first year following
completion of this FHMP, Tacoma Power and the FTC will develop a Transition Plan that
identifies data gaps required to be filled prior to transition (e.g., marking strategy, abundance).
Following completion of the Transition Plan and initiation of strategies to fill critical data gaps,
fish collected at the Barrier Dam Fish Separator will be used as the primary source for
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broodstock, unless other circumstances warrant additional consideration by the FTC. In
addition, Tacoma Power and the FTC have developed a White Paper (included as Appendix D)
describing various perspectives for use during development of the Transition Plan. For
additional information on the Transition Plan, see Appendix B.

3.1.2. Population Description

The Lower Cowlitz Subbasin fall Chinook Salmon population includes all natural-origin fall
Chinook Salmon that occupy the lower Cowlitz River and all tributaries from the mouth of the
Cowlitz River up to the Barrier Dam (rkm 81), including those from the current hatchery programs
at Cowlitz Salmon Hatchery but excluding those from the Toutle and Coweeman rivers (Figure
3.1-1; NMFS 2016). Except for the Toutle and Coweeman rivers, the lower Cowlitz River is the
sole remaining population of the original two fall Chinook Salmon populations that inhabited the
Cowlitz Basin (NOAA Fisheries 2004). It was found to be “Depressed” (WDFW 2002) and, as
part of the lower Columbia River ESU, was listed as threatened under the ESA in 2005 and
reaffirmed in 2011 and 2016. This population is classified as a Contributing population for
recovery of the lower Columbia River ESU and must attain its recovery and viability goals for the
ESU to be considered recovered (LCFRB 2010).

The Lower Cowlitz Subbasin fall Chinook Salmon population is currently supplemented
by hatchery production from Cowlitz Salmon Hatchery. The combined hatchery- and natural-
origin Lower Cowlitz Subbasin population is relatively abundant (Table 3.1-1) and is the source
population for restoring the population originally found above Mayfield Dam (Figure 3.1-1). The
most recent 5-year mean hatchery-origin adult run size and return to the Lower Cowlitz Subbasin
have met hatchery production goals, while the number of natural-origin spawners in nature is
approaching the minimum viability abundance target. Numbers of broodstock spawned in the
hatchery and smolts produced have also consistently met their respective targets.

3.1.3. Natural Production
3.1.3.1. Abundance

Among the suite of VSP metrics, critical monitoring metrics for salmon management are
the numbers of smolts leaving the system and of mature salmon (all ages) that return at
maturation and their dispositions, by origin and age (Table 3.1-1). Lower Cowlitz Subbasin fall
Chinook Salmon that survive to begin their spawning migration may contribute to commercial,
sport, or tribal fisheries in the ocean, Columbia River, or Cowlitz River. Those escaping harvest
may return to the Barrier Dam Adult Facility or natural spawning grounds, where they may be
recovered and counted. They may also die from predation or disease at any time and not be
recovered. Monitoring the returns and their dispositions is critical for evaluating population
health, productivity, and progress toward recovery. However, these data have only been
collected in the Lower Cowlitz Subbasin since improved marking and monitoring were
implemented in 2010.

Prior to mass marking of the hatchery salmon in 2010, estimates of natural production
from the Lower Cowlitz Subbasin were unreliable because only a small fraction of the hatchery-
origin salmon were adipose fin-clipped or Coded Wire Tagged. Since the implementation of
mass marking, the estimated abundance of total natural-origin salmon for this population has
improved, but is still subject to error associated with: (1) spawning or harvest observations in
the Lower Cowlitz Subbasin of unmarked fall Chinook Salmon that originated from upstream of
Mayfield Dam; (2) collection of unmarked fall Chinook Salmon at the Barrier Dam Adult Facility
that originated from the Lower Cowlitz Subbasin (all natural-origin salmon captured at the
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Barrier Dam Adult Facility are assumed to have originated from above Mayfield Dam); and (3)
spawning or harvest observations in the Lower Cowlitz Subbasin of unmarked fall Chinook
Salmon that originated from outside the Cowlitz Basin. Additionally, current methods for
estimating natural-origin spawner abundance rely on aerial redd counts and an expansion factor
(e.g., Gleizes et al. 2014). Considerations for an improved monitoring methodology will be
described in the Transition Plan.

The minimum viability abundance target for the Lower Cowlitz Subbasin fall Chinook
Salmon population is an annual abundance of 3,000 natural-origin adults spawning in nature in
the Lower Cowlitz Subbasin (LCFRB 2010). From 2011-2017, mean total natural-origin fall
Chinook Salmon run size was 5,956 adults and a mean of 3,174 natural-origin adults entered
the Cowlitz River (Table 3.1-1).

3.1.3.2. Harvest

Harvest is an important component of the management of Lower Cowlitz Subbasin fall
Chinook Salmon and potentially affects population recovery. Both hatchery- and natural-origin
Lower Cowlitz Subbasin fall Chinook Salmon contribute to important commercial and
recreational fisheries in the Pacific Ocean and lower Columbia River.
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Figure 3.1-1. Distribution of fall Chinook Salmon in the Lower Cowlitz Subbasin,
excluding the Coweeman and Toutle rivers.
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Table 3.1-1. Estimated mean, minimum, and maximum numbers of all hatchery- and
natural-origin fall Chinook Salmon from the Lower Cowlitz Subbasin population that
could be accounted for at recovery locations, and percentage of total at that recovery
location, 2011-2017. Note: data are the most recently available, as compiled by Tacoma
Power and WDFW, and may not be complete.

Origin and Recovery Location Mean Minimum Maximum
Hatchery-origin
Total Run'’ 20,567 5,222 35,113
Harvest? 14,214 2,701 24,218
Ocean harvest 7,518 1,478 14,110
Columbia River harvest 3,424 562 6,737
Lower Cowlitz River harvest 2,931 658 4,997
Upper Cowlitz Subbasin harvest 340 3 938
Total Return to Cowlitz River? 9,624 3,182 18,464
Remain in Lower Cowlitz Subbasin 1,086 650 1,879
Return to Barrier Dam Adult Facility 5,607 1,876 3,380
Collected for Broodstock 1,739 803 2,264
Transported to Upper Cowlitz Subbasin 3,763 59 9,902
Spawners in Upper Cowlitz Subbasin 2,674 44 6,998
Natural-origin
Total Run’ 5,956 4,186 7,526
Harvest? 2,867 1,245 3,699
Ocean harvest 1,936 883 2,445
Columbia River harvest 846 323 1,248
Lower Cowlitz River harvest 84 39 125
Upper Cowlitz Subbasin harvest 0 0 0
Total Return to Cowlitz River3 3,174 2,245 4,307
Remain in Lower Cowlitz Subbasin 3,090 2,180 4,182
Return to Barrier Dam Adult Facility 0 0 0
Collected for Broodstock 0 0 0
Transported to Upper Cowlitz Subbasin 0 0 0
Spawners in Upper Cowlitz Subbasin 0 0 0
Combined Hatchery- and Natural-origin
Total Run'’ 15,115 5,853 26,299
Harvest? 6,732 2,085 12,494
Ocean harvest 2,422 959 7,166
Columbia River harvest 993 341 2,373
Lower Cowlitz River harvest 2,975 697 5,318
Upper Cowlitz Subbasin harvest 342 0 1,284
Total Return to Cowlitz River3 11,700 3,025 22,771
Remain in Lower Cowlitz Subbasin 3,627 1,395 6,061
Return to Barrier Dam Adult Facility 3,210 1,876 5,689
Collected for Broodstock 1,439 117 2,264
Transported to Upper Cowlitz Subbasin 3,531 1 9,902
Spawners in Upper Cowlitz Subbasin 2,489 1 6,998
" Sum of all harvest Mayfield Dam, remaining in the Lower Cowlitz subbasin, and returns to the Barrier Dam Adult

Facility.

2 Total of harvest in ocean, Columbia River, lower Cowlitz River, and above Mayfield Dam.

3 Sum of lower Cowlitz River harvest, remaining in the Lower Cowlitz subbasin, and returns to the Barrier Dam Adult
Facility.
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From 2011-2017, an estimated mean of 48% of the natural-origin fall Chinook Salmon
returning to the Lower Cowlitz Subbasin were harvested (Table 3.1-1; Figures 3.1-2 and 3.1-3).
For natural-origin salmon, means of 33% were harvested in the ocean and 14% in the lower
Columbia River. Fisheries in the Cowlitz Basin are mark-selective so only hatchery-origin
salmon are harvested, but natural-origin salmon are also caught and experience a low rate
(approximately 7%) of incidental mortality; based on the most recently available data, 1% of the
total run was estimated to be impacted due to the sport fishery in the Lower Cowlitz Subbasin.
During this FHMP period, it will be necessary to consolidate these estimates into a single
database.

Hatchery-Origin Natural-Origin
0_0 0

3,763
102
7.518

1739

340

0 84
Ocean Harvest m Columbia River Harvest
= Lower Cowlitz River Harvest m Harvest Above Mayfield Dam
m Remaining in Lower Cowlitz Subbasin = Collected for Broodstock
Surplus Transported Above Mayfield Dam

Figure 3.1-2. Estimated mean numbers and proportions of hatchery- and natural-origin
Lower Cowlitz Subbasin fall Chinook Salmon caught in ocean, Columbia River, or
lower Cowlitz River fisheries, or that were transported above Cowlitz Falls Dam (and
were harvested or remained in the Upper Cowlitz Subbasin), 2011-2017. Note: data are
the most recently available, as compiled by Tacoma Power and WDFW, and may not be
complete.

3.1.3.3. Disposition

From 2011-2017, none of the natural-origin salmon collected at the Barrier Dam Adult
Facility were collected for broodstock, as they were considered to have originated from above
Mayfield Dam (Table 3.1-1).

Transport to the Tilton River of natural-origin fall Chinook Salmon originating from the
lower Cowlitz River returning to the Barrier Dam likely reduces the estimated abundance of
natural