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EXECUTIVE SUMMARY

Introduction

The federal Endangered Species Act (ESA) requires listing species that have declined to
the point that they are threatened with extinction and sets up regulations to protect these
species. Recovering a listed species to the point that it no longer needs protection under
the ESA is an important goal, both for people with a direct interest in the health of that
species and for the individuals and groups who may be negatively affected by regulations
put into place to protect a listed species. The ESA requires development of recovery
plans that review a listed species’ status, set recovery goals, and identify actions required
to recover it and remove it from the list. Recovery plans are non-regulatory documents
that provide guidance on how to recover a species; they do not create any binding
commitments or legal mandates.

In 1999, the National Oceanic and Atmospheric Administration’s National Marine
Fisheries Service (NOAA Fisheries) classified Middle Columbia River Steelhead as a
threatened species under the ESA. In 2006, NOAA Fisheries revised its listing to apply
only to the anadromous (ocean-going) form of Oncorhynchus mykiss, commonly known
as steelhead." This listing applies to steelhead that spawn in a large portion of central and
eastern Washington and Oregon (See Figure 1.1). This document, the Yakima Steelhead
Recovery Plan, is a recovery plan for those listed Middle Columbia Steelhead that spawn
in the Yakima Basin and are collectively referred to as the Yakima Major Population
Group (MPG).

This document is an updated version of the steelhead portion of the 2005 Yakima
Subbasin Salmon Recovery Plan, which NOAA Fisheries approved as an interim
recovery plan for Yakima Basin populations of the Middle Columbia Steelhead River
Distinct Population Segment (DPS) in May 2006. This 2007 Yakima Steelhead Recovery
Plan will be incorporated into NOAA Fisheries’ Middle Columbia Steelhead Recovery
Plan, which will be released in final form in the fall of 2009.

The Yakima Basin Fish & Wildlife Recovery Board developed this plan to guide
steelhead recovery efforts in the Yakima Basin. The Board is a locally based organization
governed by representatives of Yakima, Benton, and Kittitas counties, the Yakama
Nation, and cities in the basin. The Board’s mission is to “to restore sustainable and
harvestable populations of salmon, steelhead, bull trout, and other at-risk fish and wildlife
species through the collaborative, economically sensitive efforts, combined resources,
and wise resource management of the Yakima River Basin.” It is recognized by the State
of Washington as one of the regional organizations at the heart of the state’s salmon
recovery efforts.

The Board and its partners followed guidance from NOAA Fisheries, Washington
Department of Fish and Wildlife (WDFW) and the Washington Governor’s Salmon

! The freshwater-resident form of O. mykiss (commonly known as rainbow trout) is not listed, and
falls under the jurisdiction of the U.S. Fish and Wildlife Service.



Recovery Office (GSRO) in developing this plan. Local planners also provided
information and feedback to the Interior Columbia Technical Recovery Team (ICTRT)
that NOAA Fisheries convened to develop science-based viability criteria and
assessments of the status of steelhead populations. The ICTRT stock status assessments
for Yakima Basin steelhead populations are incorporated into this document by reference.

This plan is built on the belief that healthy steelhead populations can be rebuilt in a
manner that coexists with vibrant human communities and the local economies that
support them. This plan emphasizes that steelhead recovery should build on existing fish
and wildlife recovery programs and should rely on voluntary, non-regulatory approaches
to habitat improvement. While this plan focuses on recovery efforts in the Yakima Basin,
it acknowledges the need for ongoing recovery actions in the Columbia River, its estuary,
and the Pacific Ocean. These are further addressed in NOAA Fisheries’ Middle Columbia
Steelhead Recovery Plan.

Recovery of steelhead in the Yakima Basin will not occur in a vacuum. In addition to
steelhead, the basin once supported large populations of Chinook, coho, and sockeye
salmon, oceangoing lamprey, and migratory bull trout. While only bull trout and
steelhead are listed under the ESA, all of these species have declined significantly over
the last 150 years. Recovering steelhead is just one objective of ongoing efforts to restore
conditions that allow all of these species to thrive.

Chapter 1 provides more detail on the planning process and its broader context.

Species Status

Chapter 2 presents detailed empirical data about the status, distribution, characteristics,
and life histories of Yakima Basin steelhead. Steelhead in the Yakima Basin are divided
into four populations: the Satus Creek, Toppenish Creek, Naches River, and Upper
Yakima River populations. The NOAA ICTRT identifies the Satus Creek population as
steelhead that spawn in the Satus Creek drainage on the Yakama Indian Reservation, the
mainstem Yakima River below Satus Creek, and tributaries to the lower mainstem. For
management purposes, local planners have subdivided the Satus population into the Satus
block, which spawns in the Satus Creek drainage, and a mainstem block, whose current
and historic status is uncertain. The Toppenish population consists of steelhead that
spawn in Toppenish Creek, its tributaries and the short stretch of the mainstem between
Toppenish and Satus creeks, and is entirely on the Yakama Reservation. The Naches
population includes steelhead spawning in the Naches River and its tributaries (including
the Tieton, Little Naches, American, and Bumping rivers and Cowiche, Rattlesnake and
Nile creeks), the mainstem Yakima from the Naches confluence to the Toppenish Creek
confluence and the tributaries to that reach of the Yakima, including Ahtanum Creek. The
Upper Yakima population consists of all steelhead that spawn in the Yakima River and its
tributaries upstream of the Naches confluence. Together these four populations make up
the Yakima MPG.

Estimates of the number of adult steelhead returning to the Yakima Basin prior to
European settlement range from 20,800 to 100,000. In contrast, the number of adults
passing fish counting facilities at Prosser Dam (on the mainstem Yakima downstream of
virtually all current spawning locations) between 1985 and 2006 has ranged from 450 to
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4,491 with an average of 1,764. The ICTRT estimated the 10-year (1996-2005) geometric
average by population as 379 for the Satus population, 322 for the Toppenish population,
472 for the Naches population, and 85 for the Upper Yakima.

Map A: Basin overview and status of steelhead habitat
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The ICTRT modeled the extent of historically available steelhead habitat. This plan
reviews that model, presents local planners revisions to the model, and compares that to
current steelhead distribution (see Map A). Steelhead spawning is widely distributed
throughout the areas accessible to them, except in the lower Yakima River and its
tributaries (below the Satus Creek confluence). The extent and distribution of spawning
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in the mainstem from the Columbia to Roza Dam is uncertain. Steelhead currently cannot
access the watersheds above Tieton, Bumping, Cle Elum, Kachess, and Keechelus dams?
and a number of significant tributaries (e.g., Wenas, Manastash, and Naneum creeks in
the Upper Yakima population area, and until just last year, Cowiche Creek in the Naches
population area).

The Yakama Nation and WDFW have emphasized maintaining the natural genetic
composition of Yakima Basin steelhead stocks. The last release of hatchery-origin
juvenile steelhead in the Yakima Basin occurred in 1993. Stray hatchery-origin fish from
other basins made up only 3% of the run from 1999 to 2005.

Instead of dying immediately after spawning like most salmon, steelhead can survive,
return to the ocean, and spawn again. The Yakama Nation is currently capturing post-
spawning steelhead at Prosser Dam and reconditioning them in hatchery facilities to
increase the number that survive to spawn again.

Our knowledge of steelhead status in the upper portions of the basin is complicated by
the fact that steelhead and rainbow trout are different forms of the same biological
species that can interbreed. Better understanding the historic, current, and future potential
for steelhead production in these areas will require determining how habitat conditions,
genetics, and survival rates for oceangoing smolts interact to affect the balance between
resident and anadromous life histories.

The ICTRT assessed the viability of Yakima Basin steelhead populations and concluded
that none currently meet its standards for viability. The Satus population comes nearest to
meeting the ICTRT’s standard, while the Upper Yakima population is farthest from the
standard. The ICTRT analysis is based on NOAA Fisheries’ Viable Salmonid Population
(VSP) framework, which calls for managing salmon and steelhead populations based on
an understanding of their abundance, productivity, spatial structure, and diversity.

Factors for Decline

Chapter 3 reviews the factors that led to the order of magnitude decline in abundance of
steelhead in the Yakima Basin over the last 150 years. This decline parallels that of
salmon throughout the Columbia Basin and is a function of both in-basin habitat changes,
major impacts in the Columbia River and the Pacific Ocean associated with extensive
harvest in fisheries, development of the Columbia River hydropower dams—Yakima
steelhead must pass four on migrations to and from the sea—and management of
hatchery programs in a manner that adversely affected wild populations.

Major in-basin factors for decline include:

1) Alteration of stream flows due to development of irrigation systems, including
both the dewatering of lower reaches in many tributaries and the high and low
flows in the mainstem Yakima and Naches rivers associated with water storage
and delivery from upstream reservoirs

% The Bureau of Reclamation is currently evaluating passage options at the five storage dams.
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2) Creation of passage barriers associated with both small and large diversion dams,
road crossings, and Bureau of Reclamation (BOR) storage dams

3) Reductions in floodplain function due to diking, channel simplification, and
floodplain development for agricultural and urban uses

4) Impacts to riparian areas and upland hydrology due to past and, to a lesser extent,
current, grazing, and forestry practices

5) Changed ecological dynamics, including reduction in beaver populations,
reductions in delivery of oceanic nutrients to headwaters by salmon, introduction
of exotic species, and increased predation by native species

Significant progress has been made to address many of these threats, even as other threats
have intensified because of changes in socio-economic conditions. Chapter 3 details the
past and current status of these factors for each of the four populations (Satus, Toppenish,
Naches, and Upper Yakima) and links them to the limiting factors framework used by
NOAA Fisheries in the Middle Columbia Steelhead Recovery Plan.

Recovery Goals, Criteria, and Strategies
Chapter 4 identifies three different recovery thresholds for the Yakima MPG:

e An ESA de-listing threshold based on the ICTRT’s framework that calls for one
population to be viable, one to be highly viable, and two to be at “maintained
status” or better

e A short-term recovery threshold that is based on the ICTRT framework, but
emphasizes bringing all four Yakima populations to viable status

e A long-term recovery threshold that calls for restoring access to all historic habitat
that can be restored consistent with the Board’s commitment to sustaining local
traditions and economies and improving abundance to levels that support broad
ecological and harvest goals

The Board sees these three thresholds as points on a continuum. The Board concurs with
NOAA Fisheries and the ICTRT that when the delisting threshold is met for the Yakima
MPG and all other MPGs in the Middle Columbia River Steelhead DPS, it will be
appropriate to consider removing the ESA listing. The Board expects recovery actions to
continue after that point, even without the immediate motivation of the ESA. The long-
term goals are less definite, but are meant to affirm that the Board and its partners believe
that long-term recovery to significantly higher abundance levels is both feasible and
desirable.

The abundance and productivity criteria associated with each of these thresholds are
presented below. The delisting and short-term recovery criteria are drawn from the
ICTRT viability analysis. Chapter 4 also sets out specific criteria for spatial distribution
and diversity.
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Abundance and Productivity Criteria

Delisting Threshold | Short-Term Recovery | Long-term Recovery
Population Avg. # Prod. Avg. # Prod. Avg. # Prod.
Satus:
Satus Watershed 500 2.00 500 1.56 2 000 1.2
Mainstem Block* 500 1.56 500 1.56 ' 1.2
Toppenish 250 1.2 500 1.56 1,500 1.2
Naches 1,500 1.26 1,500 1.26 5,400 1.2
Upper Yakima 500 1.2 1,500 1.26 7,700 1.2
Total 3,250 4,500 16,600

*Either spawners in the lower mainstem, or additional spawners above targets in other population areas, as
described in Chapter 4

Achieving recovery goals for the Satus Population will require implementing these
strategies:

1) Continuing efforts to protect existing functional habitat

2) Continuing ongoing efforts by the Yakama Nation to improve watershed and
riparian conditions within the Satus drainage

3) Restoring floodplain function and channel complexity in lower Satus Creek
4) Improving migration conditions in the mainstem Yakima River

Achieving recovery goals for the Toppenish Population will require implementing these
strategies:

1) Continuing efforts to protect existing functional habitat

2) Significantly improving passage, flows, and riparian conditions in Toppenish
Creek and its tributaries

3) Restoring floodplain function in lower Toppenish Creek
4) Improving migration conditions in the mainstem Yakima River

Achieving recovery goals for the Naches Population will require implementing these
strategies:

1) Continuing efforts to protect existing functional habitat

2) Significantly protecting and improving passage, flows, and instream and riparian
conditions in tributaries (Ahtanum, Bumping, Cowiche, Rattlesnake, Nile, and
Little Naches watersheds)
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3) Addressing the effects on steelhead of reservoir operations and irrigation
withdrawals in the Tieton, lower Bumping, and lower Naches rivers

4) Improving floodplain function and conditions in the mainstem Naches River
5) Improving migration conditions in the mainstem Yakima River

Achieving recovery goals for the Upper Yakima Population will require implementing
these strategies:

1) Continuing efforts to protect existing functional habitat

2) Providing unimpeded passage for steelhead in key tributaries (Manastash,
Taneum and, if feasible, Naneum and Cle Elum)

3) Improving outmigration conditions at Roza Dam

4) Addressing the effects of reservoir and irrigation system operations on
winter/spring/fall low flows and summer high flows in the lower Cle Elum and
mainstem Yakima rivers

5) Protecting and enhancing floodplain conditions along the mainstem Yakima

6) Improving flows and instream and riparian conditions in tributaries and side
channels

7) Improving migration conditions in the lower mainstem Yakima River

Recovery Actions

Chapter 5 identifies 94 steelhead recovery actions. These are broken into basinwide
actions (16), Lower Mainstem Yakima actions (9), Satus Creek actions (8), Toppenish
Creek actions (10), Naches actions (32), and Upper Yakima actions (21). These actions
implement the strategies described above.

Implementing some or all of the set of actions presented here should significantly
improve the abundance, productivity, spatial structure, and diversity of steelhead in the
Yakima Basin. Recovery planners anticipate that the full suite of actions presented here,
if combined with expected improvements outside of the Yakima Basin, will be more than
sufficient to meet de-listing and short-term recovery goals, but that additional actions
may be needed to reach long-term broad sense recovery goals.

The scope and level of detail of specific actions varies considerably. The Yakima Basin
Fish & Wildlife Recovery Board is committed to working with partners who will
implement recovery actions to refine action descriptions and develop a more specific
implementation schedule.

Initial cost estimates for implementing all of the actions identified in this plan over 15
years total $1,168.3 million, with $269.3 million of that cost directly attributed to
steelhead recovery. The remaining portion of the total cost is attributed to other sources
based on anticipated benefits to agricultural producers (e.g. irrigation system
improvements), flood control, open space, other fish and wildlife species, etc. This is a
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simple and very preliminary estimate of actual implementation costs for actions. It is not
a cost-benefit analysis of the proposed actions and does not include indirect costs such as
opportunity and compliance costs associated with recovery efforts. It should not be taken
as the total cost of recovery, as achieving delisting goals may require only implementing
some of the actions included in this plan, while long-term recovery may require
additional actions not included in the plan.

Plan Implementation

This plan is a beginning, not an end. Chapter 6 describes how this plan will be
implemented. Achieving recovery goals will require sustained long-term efforts by a
wide range of stakeholders. Salmon recover%/ is not a new pursuit in the Yakima Basin.
Fish screening efforts began in the early 20" century, and intensive recovery efforts have
been ongoing since the 1980s. The steelhead recovery actions proposed in this plan are a
natural extension of this work.

Key recovery partners include the Yakama Nation, WDFW, BOR, USFS, NOAA
Fisheries, USFWS, the Washington Department of Ecology, county and municipal
governments, local Conservation Districts, non-profit organizations, and other
landowners and managers throughout the basin. Developing collaborative partnerships
between existing organizations should take precedence over the creation of new
organizations and programs unless there is a clear need for a new structure.

This plan focuses on voluntary, non-regulatory approaches to implementing recovery
actions. While it does call on decision-makers to effectively implement existing
regulatory programs, it does not mandate specific regulatory actions or call for new
regulatory programs.

Coordinating diverse recovery efforts and ensuring that limited funding is used
effectively requires ongoing collaboration between in-basin stakeholders and state and
federal agencies. The Yakima Basin Fish & Wildlife Recovery Board has committed to
working with recovery partners to 1) develop a regularly updated implementation
schedule that prioritizes future recovery actions, 2) track completion of recovery actions,
3) promote effective use of existing funding®, 4) work with partners to develop new
sources of support for recovery actions, and 5) ensure Yakima Basin recovery efforts are
coordinated with recovery efforts across the range of the Middle Columbia River
Steelhead DPS.

% Current funding sources include the Washington Salmon Recovery Funding Board (which
distributes both federal Pacific Coast Salmon Recovery Fund dollars and state funds), the
BPA/NPCC Fish and Wildlife Program, the Bureau of Reclamation’s Yakima River Basin Water
Enhancement Project, and the Washington Department of Ecology’s Columbia River Initiative.
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Research Monitoring and Evaluation

Our understanding of steelhead biology and the factors that affect steelhead habitat and
survival is continually improving. Chapter 7 reviews key uncertainties and the research,
monitoring, and evaluation actions that will answer them. While the extent of empirical
data about Yakima Basin steelhead populations is much greater than for most other
populations of the Middle Columbia River Steelhead DPS, successfully implementing
this plan will require additional data collection and analyses. Targeted empirical research
is needed to increase our ability to effectively and efficiently implement recovery actions.
Tracking the response of steelhead to specific actions and broad habitat trends and
evaluating progress towards meeting quantifiable recovery goals will require a robust
monitoring and evaluation program. This research and monitoring will build on the
extensive research capacity built by the Yakima/Klickitat Fisheries Program and others.
Chapter 7 reviews the need for research and monitoring and identifies key uncertainties
that will need to be addressed as part of implementing this recovery plan. The Yakima
Basin Fish & Wildlife Recovery Board will develop a Research, Monitoring and
Evaluation Plan that builds on Chapter 7 of this plan to identify critical research and
monitoring needs and assess how they can be incorporated into an effective and practical
adaptive management framework.

Public Education and Outreach

Chapter 8 reviews outreach and education needs and presents some initial proposals for
future actions. Effectively implementing the recovery actions identified in this plan will
require outreach and education activities that: 1) build support for steelhead recovery
actions among decision makers, land managers, and the public at large, and 2) increase
public understanding of how individual actions affect steelhead and their habitat.
Outreach activities are often forgotten in the push to implement on-the-ground recovery
actions, yet they are vital to sustaining the political and financial support that achieving
recovery will require. The Yakima Basin Fish & Wildlife Recovery Board is committed
to working with partners throughout the basin to support and expand education and
outreach programs.
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1 Introduction

1.1 Overview of Recovery Planning 1.3 Process Used to Develop the Plan

1.2 Vision and Guiding Principles 1.4 Relationship to Other Recovery Activities

1.1  Overview of Recovery Planning

1.1.1  Listing of Yakima Basin Steelhead

Anadromous steelhead (Oncorhynchus mykiss) have declined significantly in abundance
and geographic extent in the last one and a half centuries, but are still found across a
broad geographic area. The National Oceanographic and Atmospheric Administration’s
National Marine Fisheries Service (NOAA Fisheries) is responsible for applying the
Endangered Species Act (ESA) to anadromous salmon and steelhead. NOAA Fisheries
has divided habitat areas with salmon in Washington, Oregon, Idaho, and California into
Evolutionarily Significant Units (ESUs), while dividing habitat areas with steelhead in
those states into Distinct Population Segments (DPSs). Yakima Basin steelhead were first
listed under the ESA as part of the Middle Columbia River Steelhead ESU, which NOAA
Fisheries first designated as threatened on March 25, 1999 *. The Middle Columbia River
Steelhead ESU (later DPS) included the Columbia River and its tributaries from above
the Wind River in Washington and the Hood River in Oregon, upstream to, and
including, the Yakima River, in Washington. Snake River basin steelhead are not
included (see Figure 1.1).

In 2005-6, NOAA Fisheries revised its species determinations for West Coast steelhead
under the ESA, delineating steelhead-only “distinct population segments” (DPS) in place
of the earlier ESUs. NMFS listed the Middle Columbia River Steelhead DPS as
threatened on January 5, 2006 °. The area occupied by the Middle Columbia River
Steelhead DPS remained the same as the area originally designated as an ESU. The
steelhead DPS does not include rainbow trout, the non-anadromous freshwater form of
Oncorhynchus mykiss, which are under the jurisdiction of the U.S. Fish and Wildlife
Service (USFWS).°

* See the Federal Register, Volume 64, p. 14517.

® See the Federal Register, Volume 71, p. 834.

® For a good overview of the history of the listing and the reasoning underlying NOAA’s decision
to list only the anadromous form of O. mykiss as a DPS, see the January 5, 2006 Federal Register
notice (Volume 71, p. 834).



Figure 1.1: Location of Yakima MPG within Middle Columbia River DPS
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1.1.2 Requirements for a Recovery Plan

Section 4(f) of the ESA calls for the development of recovery plans. The following are
the key provisions:

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

o 4(f)(1)(A) — Priority is to be given, to the maximum extent practicable, to
“...species, without regard to taxonomic classification, that are most likely to
benefit from such plans, particularly those species that are, or may be, in conflict
with construction or other forms of economic activity.”

e 4(f)(1)(B) — Each plan must include, to the maximum extent practicable, “(i) a
description of site-specific management actions as may be necessary to achieve
the plan’s goal for the conservation and survival of the species; (ii) objective,
measurable criteria which, when met, would result in a determination...that the
species be removed from the list; and, (iii) estimates of the time required and the
cost to carry out those measures needed to achieve the plan’s goal and to achieve
intermediate steps toward that goal.”

A recovery plan is a guidance document, or “road map” that describes the current status
of a species and the actions that the federal agencies administering the ESA (NOAA
Fisheries and the USFWS) have determined will lead to recovery of the listed species and
its associated habitats. Recovery requires reversing the decline of a listed species and
removing the threats to the long-term survival of a species that led to its listing under the
ESA. When this is accomplished a species may be removed from the ESA list, or
“delisted.” Recovery, as defined by NOAA Fisheries, requires restoring listed species so
that they become viable components of their ecosystem.” This document addresses the
status and recovery needs of the portion of the Middle Columbia River Steelhead DPS
that utilize the Yakima Basin. The Yakima Basin Fish & Wildlife Recovery Board is
providing it to NOAA Fisheries in order to assist in its efforts to develop a federal
recovery plan for the Middle Columbia River Steelhead DPS.

1.1.3 Development of the Yakima Subbasin Salmon Recovery Plan

This document is builds upon the Yakima Subbasin Salmon Recovery Plan, which was
prepared by the Yakima Basin Fish & Wildlife Recovery Board (YBFWRB, also the
Board), and its predecessor organization, the Yakima Subbasin Fish and Wildlife
Planning Board (YSPB). These Boards developed this plan in response to the
Washington State Salmon Recovery Act (RCW 77.85), which encourages the creation of
regional recovery plans that address the needs of ESA-listed salmonid species. The

" A “viable” population is defined by NOAA Fisheries as an independent population that has
negligible risk of extinction due to threats from demographic variation, local environmental
variation, and genetic diversity changes over a 100-year timeframe (ICTRT 2004b).
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Yakima Subbasin Salmon Recovery Plan addressed the recovery needs of both of the
ESA-listed fish species found in the Yakima Basin: steelhead and bull trout. The Salmon
Recovery Act states that the fish and wildlife resources of the state are currently managed
by state resource agencies, and that it is in the interest of the citizens of the State of
Washington to retain management responsibility for these resources. Accordingly, local
organizations, in cooperation with state, tribal, and federal governments, are developing
recovery plans. This approach accelerates the required recovery planning process and
ensures that NOAA Fisheries and USFWS consider local expertise and concerns in the
preparation and approval of recovery plans.

In order to implement the Salmon Recovery Act, the Washington Salmon Recovery
Funding Board and the Office of the Interagency Committee (known as the Recreation
and Conservation Office) contracted with the Yakima Subbasin Fish and Wildlife
Planning Board to develop a local salmon recovery plan based on guidance from the
Washington Department of Fish and Wildlife (WDFW) and the Governor’s Salmon
Recovery Office (GSRO). The YSPB was originally convened to develop the Yakima
Subbasin Plan for the Northwest Power and Conservation Council, and consisted of
representatives from local governments in the Yakima Basin.® The YSPB worked with
local partners and stakeholders to develop and review the initial draft of Yakima
Subbasin Salmon Recovery Plan.

The draft plan was approved by the state and forwarded to NOAA Fisheries and the
USFWS on October 26th, 2005. NOAA Fisheries subsequently reviewed the draft plan
and developed a response entitled “Supplement to the Draft Yakima Subbasin Salmon
Recovery Plan” (NMFS Northwest Region 2006). NOAA Fisheries announced the
availability of the draft plan and the agency’s supplement in the Federal Register on May
3, 2006 ?, with a formal comment period that extended until July 3, 2006.

In April 2006, in an effort to consolidate salmon recovery efforts, the Planning Board was
dissolved and its duties taken on by a new organization, the Yakima Basin Fish &
Wildlife Recovery Board. The new Board also took on the role of Lead Entity from the
Yakima River Salmon Recovery Board, a separate Board that was also dissolved. The
YBFWRB assumed responsibility for the Yakima Subbasin Salmon Recovery Plan.™

Since the formation of the Yakima Basin Fish & Wildlife Recovery Board, the original
October 2005 draft has been revised to incorporate new information, improve clarity, and
address issues identified in the NOAA Fisheries’ supplement and comments received in
response to publication in the Federal Register. In order to ensure clarity and facilitate
incorporation into NOAA Fisheries” Middle Columbia River Steelhead Recovery Plan,

& Membership in the Yakima Subbasin Planning Board included the Yakama Nation, Benton
County, Yakima County, the cities of Benton, Ellensburg, Granger, Kennewick, Prosser,
Richland, Roslyn, Selah, Sunnyside, West Richland, Union Gap, and Yakima, and WDFW.
% See the Federal Register, Volume 71, p. 26052.

19 Membership in the Yakima Basin Fish & Wildlife Recovery Board includes the Yakama
Nation, Benton, Kittitas, and Yakima counties and 18 of the 24 municipalities in the Yakima
Basin. Its work is overseen by a Board of Directors and conducted through a non-profit
organization that reports to the Board. For more information see http://www.ybfwrb.org.
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this steelhead-specific plan was compiled from the Yakima Subbasin Salmon Recovery
Plan. The Yakima Basin Fish & Wildlife Recovery Board has followed existing statutory
and policy guidance to develop what we believe is an effective and practical recovery
plan for steelhead in the Yakima Basin.

1.2  Vision and Guiding Principles for Local Planning

1.21 Vision

The recovery plan built upon the Yakima Subbasin Fish and Wildlife Planning Board’s
(YSPB) Vision 2020 (Yakima Subbasin Fish and Wildlife Planning Board 2005). Vision
2020 describes in general terms the desired future conditions of fish and wildlife habitats
and populations in the Yakima Basin. It states:

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

1.2.2  Guiding Principles

The Guiding Principles set the direction for the recovery plan by taking into account local
economic and social conditions and concerns, generally accepted biological assumptions,
treaty rights, and other applicable laws and policies. The Guiding Principles developed by
the YSPB for the subbasin planning process are:

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

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

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

e Planning and implementation is based on voluntary actions and incentives.

e The processes of plan preparation, implementation, and amendment are open and
equitable.
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e The costs of plan actions are estimated in relation to benefits. Alternatives that
achieve the highest benefit relative to costs are preferred. Costs of habitat and
species restoration should be mitigated and distributed equitably.

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

e Balanced sustainable resource management recognizes these basic precepts:

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

— At any level of function, productivity is finite.

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

The primary focus of this plan is “recovery” of listed species to levels that no longer
require those species to be listed under the Endangered Species Act. However, both the
mission of the Yakima Basin Fish & Wildlife Recovery Board and the specific goals
identified in Chapter 4 go beyond just delisting of these species, and include maintaining
population levels that support sustained harvest and diverse ecological functions. In order
to reach these goals, recovery to the point where delisting is possible is a necessary first
step, but not the end point. Meeting the long-term population and harvest goals of the
Board will require ongoing actions even after the initial goal of delisting is met.

1.2.3 Non-Regulatory Nature of Recovery Plans

The NOAA Fisheries Recovery Plan for Middle Columbia River Steelhead and the
Yakima Subbasin Salmon Recovery Plan are not regulatory documents. They lay out
recommended actions, but do not require anyone to implement those actions. The intent
of the plans is to provide information and guidance to those looking for ways to recover
listed species. The recommendations made in the plans can only become binding
commitments if decision makers subsequently incorporate them into requirements
established by other governmental entities or programs according to their regular
processes. The plans themselves create no obligations.

Both local and NOAA Fisheries recovery planners have repeatedly assured basin citizens
and stakeholders that these recovery plans are not a regulatory mechanism, and that their
implementation will not usurp or diminish the existing authority under state law or
federal treaty, of any government or special district. The Board envisions that
implementation of the plan will be inclusive, transparent, collaborative, cooperative, and
voluntary. This approach is essential in order to build the long-term social and political
support required for successful steelhead recovery. While the science, metrics and overall
recovery strategy of the Yakima Subbasin Salmon Recovery Plan must guide what
actions should be taken to increase steelhead productivity, there will often be additional
considerations that will determine the sequence of actions that are taken, and how the
actions should best be implemented so that recovery goals can be achieved in an
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atmosphere of trust and cooperation. The organizations that promote implementation of
these recovery plans must be flexible and innovative in using their resources so that broad
understanding, support, involvement, and enthusiasm for salmon recovery is nurtured.

1.3 Process Used to Develop the Plan

1.3.1 Drafting of the Plan

In the initial 2005 draft of the Yakima Subbasin Salmon Recovery Plan, the limiting
factors and actions were developed based on consideration of both bull trout and
steelhead. The plan took a watershed-based approach that focused on protecting existing
habitat and supporting natural habitat-forming processes. In this updated steelhead
version, we have extracted the steelhead-specific information for ease of reference and
incorporation into NOAA Fisheries’ Middle Columbia River Steelhead Recovery Plan.
We will update the bull trout section of the 2005 plan in conjunction with the USFWS’s
development of a bull trout recovery plan.

This plan was developed as follows:

e The Interior Columbia Technical Recovery Team (ICTRT) identified
“Independent” populations for steelhead (ICTRT 2003; ICTRT 2005c). See
Section 2.2 for definition of these populations.

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

e Limiting factors that led to the decline of each population in the Yakima Basin
were identified. Limiting factors were identified in the Yakima Subbasin Plan
based on Ecosystem Diagnosis and Treatment (EDT) model runs specific to
steelhead, other watershed assessment documents and plans, the species
management programs by the Yakama Nation (YN) and WDFW, NOAA
Fisheries’ Draft Guidelines for Limiting Factors and Threats Assessments, and
recent research on habitat conditions and populations.

e Specific recovery actions were selected from those listed in the subbasin plan, and
additional actions were identified consistent with “An Outline for Salmon
Recovery Plans” (WDFW 2003). The plan also includes actions to respond to
extinction risks consistent with the Interior Columbia Technical Recovery Team’s
guidelines (ICTRT 2004a; ICTRT 2004b), actions based on threats identified by
stakeholders, and actions stakeholders identified for the first time during this
planning process.

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

e A suite of actions that could be implemented, were reasonable, and should
provide the greatest benefit to the listed and other species was selected.
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Planners believe that the proposed actions are sound. The actions identified in the plan
address the range of threats to steelhead as they are understood at this time. However,
outcomes are uncertain because of the lack of comprehensive knowledge about the
ecological and social processes that affect fish. Unpredictable events will continue to
affect recovery efforts. In order to ensure that the recovery strategy effectively
incorporates improved knowledge and changing conditions, the plan calls for monitoring
and evaluation efforts that assess the outcomes of recovery efforts and the response of
target fish populations. Participants will take this information and updated cost estimates
and use them to re-evaluate proposed actions and their priorities and update the plan.

1.3.2 Public Involvement

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

Within the salmon recovery planning process, the interaction with stakeholders is called
the Policy Forum. Board staff consulted with stakeholders during the months of March,
April, and early May, beginning with a well-attended workshop held at the Yakima
Convention Center on March 2, 2005. The list of Policy Forum stakeholders is shown in
Appendix D. Additional outreach efforts were made throughout the planning process, as
described in Appendix D, and changes were made in response to comments made during
the September to December 2008 NOAA Fisheries comment period on the Middle
Columbia River Steelhead Recovery Plan.

Chapter 8 of this document discusses information and outreach needs associated with
recovery efforts.
1.3.3 Incorporating the Local Plan into NOAA’s Recovery Plan

NOAA Fisheries is currently preparing its recovery plan for the Middle Columbia River
Steelhead DPS, as mandated by the ESA. The geographic area of the DPS encompasses
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much of north-central Oregon and south-central Washington. The Yakima MPG is one of
four MPGs in the Middle Columbia River Steelhead DPS. It contains 20% of the acreage
and four of the 18 extant steelhead populations in the DPS (see Figure 1.1). It is the intent
of both NOAA Fisheries and the YBFWRB that the Yakima Subbasin Salmon Recovery
Plan be the basis for the Yakima MPG portion of NOAA Fisheries’ Mid-Columbia
Steelhead Recovery Plan.

This excerpt includes the portion of the updated version of the Yakima Subbasin Salmon
Recovery Plan that address the recovery needs of the Middle Columbia Steelhead DPS. It
has been prepared specifically for reference by NOAA Fisheries in preparation of the
formal federal recovery plan for Middle Columbia River Steelhead, and this excerpt is
expected to be included by NOAA Fisheries as an Appendix in its final recovery plan.
For the sake of brevity and clarity, this excerpt does not include those portions of the
Yakima Subbasin Salmon Recovery Plan that focus solely on bull trout. Where bull trout
recovery needs influence and/or overlap recovery needs for steelhead, this is noted in the
excerpt.

The steelhead that spawn in the Yakima Basin spend their first years in the basins streams
and rivers, and then migrate out the Columbia to the Pacific ocean before turning around
and, as adult fish, migrating up the Columbia and Yakima rivers to their spawning
grounds. Recovering Yakima steelhead will require taking actions that improve survival
rates for steelhead in the Yakima Basin, the Columbia River, its estuary, and the ocean.
The Yakima Subbasin Salmon Recovery Plan and this steelhead excerpt focus on the
factors that affect steelhead during the portions of their lives spent in the Yakima Basin.
The NOAA Fisheries Recovery Plan for the Middle Columbia River Steelhead DPS will
combine this within-basin information with an assessment of the many factors that affect
steelhead during their time outside of the Yakima Basin. These include passage through
the mainstem Columbia hydropower system, conditions in the Columbia River and its
estuary, harvest by both fisheries and predators, and ocean conditions. The NOAA
Fisheries recovery plan will incorporate proposed actions that address these out of basin
impacts.

1.4  Relationship to Other Recovery Activities

1.4.1 Relationship to Other Planning Efforts

The Yakima Subbasin Salmon Recovery Plan draws from several related planning efforts
undertaken in the basin in recent years. In 2000, the Northwest Power and Conservation
Council (formerly the Northwest Power Planning Council) adopted a revised Columbia
River Basin Fish and Wildlife Program with the intent that the program will be more
comprehensive than, but complementary to, regional, state, county, and tribal efforts.
Their revised program called for an ecosystem-based approach for planning and
implementing mitigation of impacts to fish and wildlife from the Columbia Basin
hydroelectric system. To provide specific recommendations for the Yakima Basin, the
Northwest Power and Conservation Council (NPCC) contracted with the Yakima
Subbasin Fish & Wildlife Planning Board to develop the Yakima Subbasin Plan (Yakima
Subbasin Fish and Wildlife Planning Board 2005), which was completed in 2004 and is
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the basis of much of the information contained in this recovery plan. While the Yakima
Subbasin Salmon Recovery Plan focuses more narrowly on steelhead and bull trout, other
resident and anadromous fish species should also benefit from the actions it identifies.

The Washington State Conservation Commission drafted a Limiting Factors Analysis of
fish habitat in the Yakima Basin (Haring 2001) as part the Washington State Salmon
Recovery Strategy laid out in House Bill 2496 in 1998. It provides a detailed stream-by-
stream discussion of habitat conditions in the basin.

The Yakima River Basin Watershed Management Plan was developed as part of the
state-wide watershed planning process under House Bill 2514. The draft plan was
completed in November 2005, and addresses water supply, water quality, and fish habitat
issues. Yakima, Benton, and Klickitat counties have adopted the plan, but neither Kittitas
County nor the Yakima Nation have approved it. The Yakima Basin Water Resources
Agency has developed a Detailed Implementation Plan for the Watershed Plan and is
coordinating its implementation. It is our hope that implementation of the Yakima
Subbasin Salmon Recovery Plan can be closely coordinated with efforts to implement the
Watershed Plan.

1.4.2 Relationship to Ongoing On-the-Ground Recovery Efforts

WDFW and the Yakama Nation work together as co-managers to manage the basin’s fish
resources. These co-managers and numerous partners (including federal agencies, local
governments, non-profit organizations, Conservation Districts, and local landowners and
managers) have a strong history of working together to improve habitat and recovery
salmon and steelhead in the Yakima Basin. Fish management programs in the basin are
described in Appendix A and include fisheries enhancement projects funded by the
Bonneville Power Administration’s Fish & Wildlife Program, salmon restoration projects
funded by the Washington Salmon Recovery Funding Board via the Lead Entity system
developed by HB 2496, the Bureau of Reclamation’s Yakima River Basin Water
Enhancement Project, restoration projects conducted by the Wenatchee National Forest,
local comprehensive and shoreline management plans and their respective regulatory
programs, and numerous voluntary efforts by private individuals and organizations. The
recovery strategy described in the Yakima Subbasin Salmon Recovery Plan is built on
continuing and enhancing these fish restoration efforts. Meeting the recovery goals for
ESA-listed fish populations within the Yakima Basin will likely require sustained efforts
over the course of several decades. The estimated cost attributed to steelhead recovery for
all actions identified in this plan is $269.3 million. Local budgets and economies within
the basin cannot fund such expenditures on their own, and success in salmon recovery
will depend on the ongoing support of state and federal governments. This support needs
to be sufficient, reliable, and consistent over time.

Successfully delisting steelhead in the Yakima Basin will also require coordinating
efforts with other areas within the Middle Columbia River DPS. NOAA Fisheries will
only delist the Yakima steelhead Major Population Group (MPG) if delisting is deemed
to be appropriate for the entire DPS. This is dependent on progress towards recovery in
other MPGs in the DPS (the John Day, Walla Walla/Umatilla, and East Cascades Major
Population Groups). This means that local communities in different basins that cross
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local and state boundaries are dependent upon each other for success in meeting de-
listing goals, and will need to work together to insure that their shared goals are met.
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2 Species Status

2.1 Regional Setting 2.4 Abundance
2.2 |dentification of Populations 2.5 Population Characteristics & Life Histories
2.3 Distribution 2.6 Viability Assessments for Yakima Steelhead

This section describes the Yakima Basin, its steelhead populations, and their population
structure, distribution, abundance, characteristics, and life histories. It then reviews
existing viability assessments of Yakima Basin steelhead populations. In this document,
steelhead refers to the anadromous component of O. mykiss in the Yakima Basin, as
described in Chapter 1, the Introduction.

2.1 Regional Setting

2.1.1 Geographic Setting®*

The 214-mile Yakima River and its tributaries drain a 6,150 square mile watershed that
runs from the crest of the Cascade Mountains (over 8,000 feet in elevation) to the
Columbia River 333 miles upstream of the Pacific Ocean (340 feet in elevation). The
Yakima River and its tributaries run through landscapes that range from the forested,
mountainous terrain of the Cascades to the dry, shrub-steppe hills of the Columbia Basin.
The Yakima Basin occupies two physiographic provinces (the Columbia Plateau and
Cascade Mountains), and three major ecoregions, Cascades, Eastern Cascades Slopes and
Foothills, and Columbia Basin (Omernik 1987). Climate, topography, precipitation, and
vegetative cover are highly variable across the basin. Precipitation in the basin ranges
from over 120 inches in the mountains to 7 inches in the lower Yakima Valley. Figure 2.1
shows the major rivers and streams in the Yakima Basin discussed in this recovery plan.

Basin geology dictates the form of the river valleys in the Yakima Basin. At the highest
elevations of the Naches and Upper Yakima systems, streams flow through wide glacially
carved valleys and glacial lakes that have been converted to serve as storage reservoirs.
At lower elevations, and in other tributaries, stream channels have incised narrow
canyons into the basalt and other bedrock. Valley floors near the towns of Ellensburg,
Selah, Yakima, and Wapato contain deep alluvial floodplains composed of glacial
outwash materials separated by geologic nickpoints consisting of bedrock outcroppings
or anticlinal basalt ridges (e.g., Manastash, Umtanum, Yakima, and Ahtanum ridges). In
the lower Yakima Valley, the Yakima River assumes a meandering planform atop broad
floodplains composed of wind-blown soils and lacustrine silts from the Missoula Floods
of the late Pleistocene (Bretz 1969).

11 Unless otherwise noted, information for this section comes from the Yakima Subbasin Plan
(YYakima Subbasin Fish and Wildlife Planning Board 2005).
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Figure 2.1: Yakima Basin
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The longitudinal profiles of anadromous salmonid streams in the Yakima Basin respond
to these physiographic and geologic factors, with stream gradients ranging from greater
than 15% in the upper reaches of tributaries to the Naches River to less than 0.1% in
meandering reaches of the Lower Yakima River. In many areas, the floodplains that once
contained a complex network of braided channels covered by dense riparian forests have
been reduced to simplified channels confined by transportation infrastructure and levees.

The basin includes parts of four counties (Kittitas, Yakima, Klickitat, and Benton) and
has a population of about 300,000 people. The largest towns in the basin are Ellensburg,



Yakima, and part of two of the Tri-Cities (Richland and Kennewick). Table 2.1 and

Figure 2.2 summarize land ownership in the basin.

Table 2.1: Land ownership in the Yakima Basin

OWNERSHIP ACRES %
|

Private 1,246,818 31%

Yakama Nation 889,786 22%

Federal 1,303,297 33%
Forest Service 892,509 22%
Bureau of Land Management 48,893 1%
Department of Defense 199,099 5%
Department of Energy 160,098 4%
Other Federal 2,698 0%

State 361,403 9%
Department of Fish & Wildlife 156,712 4%
Department of Natural Resources 203,085 5%
Other State 1,606 0%

Other/Unknown 168,870 4%

TOTAL 3,970,174

Compiled from the Yakima Subbasin Plan (YSPB 2005)
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Forests and rangelands each cover 40% of the basin. From an economic perspective, the
primary land uses in the basin include irrigated agriculture (1,000 square miles or 16% of
land area), commercial and residential development (60 square miles or 1% of land area),

and transportation. Figure 2.3 shows irrigated acreage and major dams in the basin.

Secondary land uses include recreation, forestry, floodplain gravel mining, and grazing.
For a more detailed description of the Yakima Subbasin, see Chapter 1 of the Yakima
Subbasin Salmon Recovery Plan (Yakima Subbasin Fish and Wildlife Planning Board
2005). Overviews of each population area’s geography are given below; population area

boundaries are shown in Figure 2.4.



Figure 2.2: Yakima Basin land ownership
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Figure 2.3: Irrigated areas and major storage & diversion dams
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Satus Creek

With a drainage area of 612 square miles, Satus Creek comprises 10% of the Yakima
Basin area. Many of the headwater streams in the Satus Creek watershed flow across
plateaus bordered by wet meadows. As they flow generally eastward the headwater
streams cascade through narrow canyons toward the relatively broad Satus Creek canyon.
Satus Creek exits the canyon at RM 12.5 and flows eastward across the Yakima River
floodplain to the confluence with the Yakima River. Most of the Satus Creek watershed
is undeveloped and is not exposed to agricultural, industrial, or domestic effluents, but
because of riparian conditions and low flow, maximum weekly average temperatures can



p. 17

exceed 26° C in the reach of Satus Creek between Logy Creek and Wilson Charley Creek
(RM 39.3). Logy Creek cools Satus Creek for a few miles downstream from their
confluence. Water quality suffers, although water quantity increases as Satus Creek flows
through the Wapato Irrigation Project (WIP) in its lower eight miles. The relatively
young and rapid steelhead out-migration from Satus Creek appears to be a population
response to harsh historic and current summer conditions.

Toppenish Creek

The Toppenish Creek watershed, at 625 square miles, is similar in size to the Satus Creek
watershed. Upper Toppenish Creek consists of three forks along with several smaller
tributaries draining the Cascade foothills between Toppenish and Ahtanum ridges. These
are all high gradient streams in narrow basalt canyons. Anadromous access is limited by
steadily increasing gradient and coarsening substrates, not the distinct waterfalls typical
in the Satus Creek system. Agency and Wahtum creeks flow into Simcoe Creek, which
joins Toppenish Creek at low elevation. A few miles downstream of the Simcoe Creek
confluence, the Toppenish Creek channel historically assumed a branched appearance
and flowed through an extensive network of wetlands for nearly 30 miles to the Yakima
River. This network has a gradient of less than 0.1%. The complexity of this network has
been significantly reduced.

Naches River

The Naches River drains some of the highest and wettest terrain in the Yakima Basin.
The Naches and Tieton rivers are considerably steeper and naturally more confined than
the most of the Upper Yakima River. Nevertheless, the predevelopment floodplain
reaches of the mainstem Naches River and its tributaries provided a labyrinth of channels
surrounded by extensive riparian forests that maintained cool summer temperatures and
habitat complexity for all life stages of salmon and steelhead (Kinnison and Sceva 1963;
Snyder and Stanford 2001; Stanford et al. 2002). In an unregulated condition, the flow of
the Naches River would be characteristic of snowmelt-dominated systems where
discharge peaks between May and June concurrent with melting snow and reaches base
flow in August and September. Late autumn rainfall and minor snowmelt would augment
summer base flow, with occasional winter high water events under the influence of
Chinook winds. Above the confluence with the highly regulated Tieton River, the Naches
River and its tributaries have some of the most natural flow regimes in the Yakima Basin.
Below the Tieton confluence, the Naches River floodplain widens, although a highway
and other structures have isolated the river from part of the active floodplain. Rimrock
Reservoir blocks passage to upstream habitat and has a major effect on flows in the
Tieton River and lower Naches mainstem.

Upper Yakima River

The Yakima River above the Naches confluence is nearly 100 miles long and drains
nearly twice as much area as the Naches drainage. Much of the mainstem of the Upper
Yakima has relatively low gradient with extensive floodplains that once contained
multiple channels and large areas of spawning and rearing habitat for salmonids, as
around the towns of Easton, Cle Elum, Ellensburg, and Selah. Other reaches run through
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large bedrock canyons between Cle Elum and Ellensburg and Ellensburg and Selah. The
mainstem Yakima, Teanaway River, and Swauk Creek support most of the current
steelhead use in the Upper Yakima population area. A number of other tributaries to the
Upper Yakima River (e.g., Wilson, Naneum, Big, Little, Taneum, Manastash, Tucker,
Cooke, Caribou, Coleman, and Reecer creeks) are likely to have historically supported
steelhead, but impassable dams, dry reaches below dams and unscreened diversions have
greatly reduced or eliminated steelhead use of these tributaries. The upper watershed
contains three natural glacial lakes that now serve as storage reservoirs; historically
accessible habitat above Cle Elum, Kachess, and Keechelus dams has been unavailable to
steelhead since the early 20th century.

2.1.2 Ecological Setting

Steelhead use a wide range of aquatic habitats in the Yakima Basin, ranging from small
intermittent streams to large multi-channel floodplains. Steelhead share the aquatic
environment with at least 46 other fish species in the Yakima Basin (Fast and Berg 2001).
Other species of importance include spring and fall Chinook salmon, reintroduced coho
salmon, bull trout, Pacific lamprey (Lampetra tridentata), and westslope cutthroat trout
(O. clarki lewisi). Sockeye are extinct in the basin, but kokanee (O. nerka) exist in five
upper-basin storage reservoirs, and four of the populations may be descended in part from
sockeye salmon present before dam construction. Summer Chinook were historically
present but are now extinct in the basin. Anadromous salmon runs are thought to have
once reached half a million fish or more; in recent decades combined numbers for all
anadromous species have ranged from less than 3,000 in the early 1990s to more than
40,000 in 2001.%

Active conservation-oriented hatchery programs exist for Chinook and coho salmon. Bull
trout are listed as threatened under the ESA and are under the jurisdiction of the USFWS,;
they are addressed in detail in the Yakima Subbasin Salmon Recovery Plan. Bull trout
and steelhead distributions in the Yakima Basin currently overlap in the Naches,
Ahtanum, and Upper Yakima systems. Historically bull trout would have been present
across much of the current steelhead distribution, and steelhead would have been present
in areas now blocked by storage dams. Currently, Pacific lamprey, and westslope
cutthroat are designated as species of concern by USFWS. Steelhead recovery actions
identified in this plan should benefit all these species.

There are also potential negative interactions between steelhead and other fish species.
Three salmonid species (brook trout, Salvelinus fontinalis; lake trout S. namaycush;
brown trout, Salmo trutta) have been introduced in the basin and may compete with or
prey on juvenile steelhead, along with a variety of exotic sunfish, perch, catfish, and
minnow species. Smallmouth bass are established in the lower river. Before the
introduction of exotics, northern pikeminnow (Ptychocheilus oregonensis), sculpin

12 Data compiled from Prosser Dam fish counts available online at
http://www.cbr.washington.edu/dart/
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(Cottus spp.), bull trout, rainbow trout, cutthroat trout, and burbot (Lota lota) were the
primary piscivores in the basin.

2.2 Identification of Populations

NOAA Fisheries classified Yakima Basin steelhead as summer run steelhead within the
Middle Columbia River ESU when the 1999 Endangered Species Act listing was
completed.*® Yakima Basin steelhead are the upstream-most part of the Middle Columbia
River DPS. NOAA Fisheries considered including them as part of the Upper Columbia
ESU but they were ultimately included in the Middle Columbia ESU due to their genetic
similarity to Klickitat steelhead and the similarity of their life histories and habitat types
to other Middle Columbia populations (Busby et al. 1996). Genetic analyses of Yakima
Steelhead include Loxterman et al. (2003) and Phelps (2000). The ICTRT has classified
Yakima Basin steelhead as one of the four Major Population Groups (MPGs) within what
is now the Middle Columbia River Steelhead DPS. (The others are the East Cascades,
Umatilla/Walla Walla, and John Day MPGs.) The ICTRT has further subdivided the
Yakima MPG into the Satus Creek, Toppenish Creek, Naches River, and Upper Yakima
River populations (ICTRT 2003; ICTRT 2005c). The population level is the basic unit
used in this plan for developing recovery goals, strategies, and actions. Figure 2.4 shows
the ICTRT’s boundaries for the spawning areas for each of the four populations.

The Toppenish and Upper Yakima population boundaries correspond well to the informal
population designations used by fish managers in the basin. The ICTRT has included the
Yakima River and its tributaries from the confluence of Satus Creek to the Columbia
River in the Satus Creek Population area, while fish managers in the basin generally
consider the Satus Creek steelhead to include only steelhead that spawn in the Satus
Creek drainage. While currently almost all the spawning in the ICTRT Satus population
area occurs within the Satus drainage itself, the large extent and uncertain historic habitat
value of the lower mainstem and its tributaries do affect assessments of historic potential
and current viability of this ICTRT population area. Local planners have addressed this
by dividing the Satus population into two parts: the Satus Creek block, which spawns
within the Satus Creek watershed, and the mainstem block, which spawns in the lower
mainstem and its tributaries below Satus Creek. While the Satus Creek block represents
an area with known and wide spread spawning, the current and historic status of the
mainstem block is uncertain. This issue is addressed in more detail in Sections 2.3.1 and
4.1.1.

The ICTRT has also included the Yakima River from Selah Gap to the mouth of
Toppenish Creek and the Ahtanum Creek drainage in the Naches River population area,
while fish managers in the basin have generally considered the Naches population to
include only steelhead that spawn in the Naches River and its tributaries. The current and
historic level of steelhead use of this portion of the mainstem Yakima is not well
understood. While Ahtanum Creek steelhead may be genetically distinct from other
Naches Basin populations (Small et al. 2006), the similarity in habitat and geographic

13 See the Federal Register, Volume 64, p.14517.
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proximity of Ahtanum Creek makes its inclusion as part of the ICTRT Naches population
appropriate. The Naches population would still rank as a large population even if
mainstem area were excluded, so no there is no separate “mainstem block.”

2.3 Steelhead Distribution

Steelhead are the most widespread anadromous fish in the Yakima Basin. They range
from intermittent streams in semi-arid watersheds to headwaters high in the Cascades. A
consensus of local managers on the current distribution of steelhead for the Yakima Basin
is represented in WDFW’s SalmonScape online mapping system (included as orange
symbol in Figure 2.4).** The USFS and the Yakama Nation maintain more detailed
estimates of distribution for specific areas. The overlap between anadromous and resident
forms of O. mykiss can make determining the exact distribution of steelhead in the
Naches and Upper Yakima populations challenging. Redd surveys and radio-tracking
data (Hockersmith et al. 1995; Karp et al. 2003; Karp et al. 2005) provide the most
definitive information on areas used by anadromous spawners in recent years.

Numerous qualitative efforts have been made to estimate the historic and/or potential
distribution of steelhead in the Yakima Basin (Haring 2001; Tuck 1995; Yakima
Subbasin Fish and Wildlife Planning Board 2005). The ICTRT developed its Historic
Intrinsic Potential Analysis to enable comparisons between modeled estimates of historic
steelhead distribution and abundance and current steelhead distribution and abundance.
These comparisons play a key role in the ICTRT’s efforts to assess the current status and
potential viability thresholds for individual steelhead populations. The ICTRT has
described its viability assessment procedure (ICTRT 2007b) and the Historic Intrinsic
Potential Analysis (Cooney and Holzer 2006). The model estimates the amount of
historically available steelhead habitat using defined decision rules and quantitative data
captured in a Geographic Information System (GIS). The model focuses on identification
of spawning and early rearing habitat within the Columbia Basin. It uses stream widths to
calculate habitat areas in addition to simple linear stream lengths. The ICTRT model also
gives a relative habitat value (high, medium, or low) to all areas identified as potential
habitat, which is used to develop estimates of habitat area weighted by relative value.
Model results are intended to estimate the potential habitat accessible to steelhead in the
Yakima Basin using readily available measurements and consistent rules. They should
not be used to classify specific areas and their current habitat values and/or potential.

Y http://wdfw.wa.gov/mapping/salmonscape
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Figure 2.4: ICTRT Intrinsic Potential Analysis & population areas in the Yakima
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Local recovery planners worked closely with the ICTRT to review the results of the
preliminary ICTRT Intrinsic Potential Analysis, provide additional information for
inclusion into the GIS (e.g., locations of natural barriers to steelhead access), note
discrepancies between results of the ICTRT analysis and previous historic/potential
analyses, and propose adjustments to the decision rules that would reduce the
discrepancies. To assure the integrity of their model, the ICTRT did not adjust specific
model outputs to correspond with local reviews. The ICTRT adjusted the model by
making changes to decision rules based on documented rationales and then applying the
revised rules to the entire regional database. In general, the most current iteration of the
ICTRT model takes into account these local assessments of habitat potential, but
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continues to overestimate the extent of potential habitat in arid areas. Figure 2.4 shows
the potential habitat identified by the model and the locations where local planners did
not concur with the model results.

The model consistently assigned habitat potential to streams in semi-arid portions of the
Basin that the review team identified as not generating enough flow to support steelhead.
Correcting this may require refining the model’s approach to predicating flow in semi-
arid (under 16") precipitation regimes. The ICTRT has acknowledged this limitation and
is exploring ways to build a decision rule that would better model arid watersheds.
Inclusion of streams with watersheds that do not have the precipitation and/or watershed
area to generate any sustained base flows was primarily an issue in the Satus Creek
watershed and the lowest elevations in the Upper Yakima and Naches watersheds. These
areas are marked in red in Figure 2.4. In a few cases, streams that are unlikely to have
had sufficient flow to support steelhead under historic conditions now have flows that are
enhanced by surface and subsurface irrigation return flows (purple on Figure 2.4) (Smith
et al. 2006).

In areas with over 16" annual precipitation, model results largely matched local surveys
and expert opinion. The model consistently extended lower quality habitat higher up
small tributaries and headwater reaches than locally derived maps, but these differences
do not make significant differences in overall population-level weighted habitat area and
were considered as feasibly within historic potential by local reviewers.

The model also failed to include a few streams considered by the review team to be
potential/historic habitat. In all of these cases, the streams were either distributary
channels connected to other streams at both upstream and downstream ends or small
spring-fed creeks in floodplains. The ICTRT has acknowledged that their model either
does not recognize these streams as having sufficient watershed area to generate flow or
routes flows down a single channel where channels diverged. These streams are colored
green in Figure 2.4. For a more detailed description of remaining divergences between
the ICTRT model and recovery planners’ assessments, see Appendix A. In this plan, the
locally corrected model results are used as the basis for determining potential steelhead
distribution. The weighted habitat areas identified by the ICTRT model and the locally
adjusted model output are listed in Table 2.2. The table shows the habitat area cited in the
most recent draft of the ICTRT stock status reports; the area indicated in the updated GIS
coverage of the model results provided by NOAA Fisheries; and the area remaining after
local edits to the model were made. In general, the ICTRT reports include more estimated
habitat area than either the updated GIS-data or the locally edited model results.
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Total stream
area weighted by

Total stream
area weighted by

Branched stream
area weighted by

Branched stream
area (weighted

intrinsic potential | intrinsic potential, | intrinsic potential and temp.
(m?) temp limited (m?) (m?) limited, m?)
Satus
ICTRT Stock
Status Report 4111 1.28 1.7 0.992
7/07
ICTRT GIS 7/07 2.981 1.053 1.447 0.802
As Locally
Adjusted 2.487 0.847 1.06 0.655
Toppenish
ICTRT Stock
Status Report 1.909 1.171 1.17 0.803
7/07
ICTRT GIS 7/07 1.802 1.101 1.136 0.769
As Locally
Adjusted 1.735 1.043 1.12 0.753
Naches
ICTRT Stock
Status Report 7.207 5.849 5.088 4.495
7/07
ICTRT GIS 7/07 7.033 5.724 5.021 4.422
As Locally
Adjusted 6.31 5.163 4.661 4.153
Upper Yakima
ICTRT Stock
Status Report 9.038 8.795 7.531 7.456
7/07
ICTRT GIS 7/07 8.818 8.591 7.422 7.347
As Locally
Adjusted 7.945 7.74 6.851 6.764

Figure 2.5 shows current spawning and distribution data from Yakama Nation redd
surveys in the Satus, Toppenish, and Ahtanum watersheds, USFS/WDFW redd surveys in
selected Naches Population tributaries, and the WDFW SalmonScape database. Redd
survey data are for varying spans of years and survey intensities; they show areas where
spawning is confirmed to occur but should not be used as indicators of relative spawning
densities. Redd surveys have not been done in most of the mainstem Naches and Tieton
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rivers® or in the Upper Yakima population area. Radio-tracked fish have been located in
and are presumed to have spawned in all the habitat areas above Roza identified in the
WDFW SalmonScape distribution (orange line) except for the Upper Yakima River
above Easton Dam (Karp et al. 2003; Karp et al. 2005). Figure 2.5 also shows currently
accessible habitat, blocked habitat, and recently re-opened habitat. It indicates that the
locally adjusted Intrinsic Habitat Potential map of high quality habitat corresponds well
with current distribution and spawning for accessible areas.

Figure 2.5: Available habitat, current distribution, and blocked areas
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15 A redd survey was conducted from RM 38 to RM 27 on the Naches River by Pat Monk on
4/20/05. No redds were observed.
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The ICTRT Intrinsic Potential Model (Cooney and Holzer 2006; ICTRT 2007b; ICTRT
2008) was used to designate major spawning areas (MSAs) and minor spawning areas
(MiSAs) within each population area. Local recovery planners have used this as the basic
unit for assessing spatial distribution in this plan. Figure 2.6 shows the ICTRT’s MSAs
and MiSAs overlaid with WDFW’s current steelhead distribution map.

Figure 2.6: ICTRT spawning areas and WDFW steelhead distribution
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2.3.1  Satus Population

The ICTRT assigned two MSAs and four MiSAs to the Satus Creek steelhead population,
based on historical intrinsic potential analysis (Figure 2.6). Both MSAs and one of the
MiSAs are within the Satus Creek drainage itself. The remaining three minor spawning
concentrations are associated with small tributary drainages of the mainstem Yakima
River.

Spawning is known to occur throughout the Satus and Dry Creek MSAs, as well as in
Mule-Dry Creek MiSA. Spawning is also attributed to the Corral Creek MiSAs in
WDFW'’s SalmonScape online mapping system. Surveys of Snipes Creek and its
tributary Spring Creek have revealed small numbers of O. mykiss (Monk 2001) and an
adult steelhead was identified 0.5 miles up Spring Creek by WDFW in 2007 (Bartand,
communication, 2007). Habitat surveys in 2001 revealed that, of the left-bank drains with
suitable spawning substrate, only Spring Creek had sufficient flow in the non-irrigation
season to provide adult steelhead access (Romey and Cramer 2001). O. mykiss presence
during the summer was documented in Amon Wasteway (in the Coyote Canyon MiSA)
during WDFW electroshock sampling by Paul Hoffarth in 2005 and during snorkel
surveys by Dr. David Smith of the University of Idaho in 2002. A planned 2007 steelhead
spawning ground survey was thwarted by high flow (P. LaRiviere, WDFW,
communication, 2007).'®

For the Satus Population, the local review team was generally agreed with the ICTRT
model results for the Satus Creek watershed itself, with the exception of a few tributaries
indicated on Figure 2.5 that were not believed to have the flows needed to support
steelhead. The habitat area within the Satus Creek drainage itself would (both with and
without the tributaries in question) classify as a Basic population under the ICTRT
framework, with a minimum viable abundance target of 500 returning adults. When the
mainstem and tributaries to the lower mainstem were included in the Satus population, it
was classified as an Intermediate population, with an abundance threshold of 1,000
spawners. The local review team felt most comfortable addressing management of these
two portions of the Satus population area separately, with a threshold of 500 fish for
Satus Creek watershed and another 500 for the mainstem component of the ICTRT
population area; this is discussed in more detail in Section 4.3.9.

2.3.2 Toppenish Population

The ICTRT assigned two MSAs and one MiSA to the Toppenish Creek steelhead
population, based on historical intrinsic potential analysis (Figure 2.6). All are within the
Toppenish Creek drainage itself. Spawning is known to occur throughout the Simcoe

18 Spring, Corral, and Snipes creeks, and Amon Wasteway are referred to by the names used on
the USGS 7.5 minute topographic maps. The first three are referred to as drainageways by local
irrigation districts, while Amon Wasteway is often referred to as Amon Creek. The use of these
names in this document is in no way meant to indicate any conclusions regarding ongoing
disputes about the legal status of these waterways.
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Creek and Toppenish Creek MSAs but WDFW'’s SalmonScape online mapping system
does not include the Mill Creek MiSA in its spawning or rearing databases. Resident O.
mykiss were recently found in a perennial upper reach of Mill Creek (T. Resseguie, YN,
communication, 2007), indicating that steelhead have used the intermittent Toppenish
Creek tributary. Conversely, steelhead are shown to be present in Medicine Creek, a
channel tributary to Simcoe Creek, in SalmonScape, but the ICTRT does not designate
Medicine Creek as a spawning area. Medicine Creek is an abandoned distributary
channel of Simcoe Creek that carried irrigation returns prior to 2003 (B. Rogers, YN,
communication, 2007).

Steelhead spawning has also been documented in Marion and Harrah drains, which join
near the confluence of Toppenish and Simcoe creeks. Marion Drain then flows east and
enters the Yakima River 3 km upstream of Toppenish Creek (B. Rogers, YN,
communication, 2007). Both drains were excavated in the 1920s to carry return flows
from the Wapato Irrigation Project to the Yakima River.

2.3.3 Naches Population

The ICTRT has identified eight major historical MSAs and two MiSAs associated with
the Naches River steelhead population (Figure 2.6). Seven of the MSAs are in the Naches
River drainage. The remaining MSA, Ahtanum Creek, is a major tributary to the Yakima
River mainstem, entering just downstream of the Naches River confluence. Impassable
storage dams block the upper portions of the Tieton and Bumping watersheds. Their
MSA sizes are based on modeled historic (pre-dam) habitat area. The MSA identified by
the ICTRT as “Upper Naches” is actually the Little Naches River and its tributaries. The
two MiSAs are small tributaries to the Yakima River between the Naches River and
Ahtanum Creek. Wide Hollow Creek begins in the dry foothills west of Yakima and
becomes perennial upon reaching the irrigated agricultural area surrounding Yakima.
Before irrigation development, springs may have kept lower reaches of the creek
perennial. Because of significant groundwater inputs, Wide Hollow Creek has received
some passage and habitat funding during the past 20 years. Moxee Drain is an excavated
channel draining the Roza and Selah-Moxee irrigation districts east of Yakima and
receives ephemeral runoff from the arid upper Moxee Valley. Monk (2001), along with
Romey and Cramer (2001), concluded that Moxee Drain was not suitable for spawning or
rearing salmonids. The lower reach of Moxee drain in the Yakima River floodplain has
perennial flows and provides suitable juvenile habitat. Steelhead spawning is known to
occur in all eight MSAs. WDFW’s SalmonScape online mapping system also includes
Wide Hollow Creek and the lower end of Moxee Drain in its “documented presence”
database.

2.3.4  Upper Yakima Population

The ICTRT has identified fourteen major historical MSAs and two MiSAs associated
with the Upper Yakima River steelhead population (Figure 2.6). Of these, the ICTRT
identifies seven as currently occupied (in both upper and lower portions) and another four
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as occupied in their lower extent only (See Figure 2.6).'" Impassable storage dams block
the Cle Elum and Kachess rivers and the uppermost reach of the Yakima River. The
Upper Yakima and Cle Elum MSA sizes are based on modeled historic (pre-dam) habitat
area. The lower Teanaway River is designated a MiSA, probably because of the ICTRT
model’s branching algorithm that separated the North and West Teanaway MSAs from
this lower section. The Roza Creek MiSA includes Burbank Creek which is on the other
side of the Yakima River; Roza and Burbank creeks drain small, semi-arid watersheds.

2.4 Steelhead Abundance

2.4.1 Estimates of Historic Abundance

Published estimates of the size of the annual return of adult steelhead to the Yakima
Basin prior to European settlement range from 20,800 (Kreeger and McNeil 1993) to
“less than 50,000 (Cramer et al. 2003) to 80,000 (Howell et al. 1985) to 100,000
(Smoker 1956, as cited in WDF(1993, Appendix 3); although Cramer et al. (2003) note
this is a misinterpretation of Smoker’s assessment).

Table 2.3 shows estimates of “historic” abundance of anadromous spawners identified by
EDT model runs conducted in development of the Yakima Subbasin Plan (see Appendix
B). This estimate is based on historic conditions in the Yakima Basin coupled with
current Columbia River and ocean conditions, and is not equivalent to a true historic
scenario; it also does not fully address the interactions between resident and anadromous
O. mykiss presumed to occur in the Upper Yakima and parts of the Naches basin. The
population boundaries referenced here are similar, but not identical, to the updated
ICTRT population designations used in this plan.

Table 2.3: EDT estimates of “historic” abundance

Population EDT Abundance
Satus 5,761
Toppenish 4,639
Naches 14,542
Upper Yakima 21,152
TOTAL 46,094

The ICTRT used the Historic Intrinsic Potential analysis described in Section 2.4 to
classify populations according to relative historic size, with Toppenish classified as a
Basic population, Satus Creek as an Intermediate, and the Naches and Upper Yakima as
Large populations (ICTRT In press). Table 2.4 goes a step further and uses the results of
the Intrinsic Potential Analysis to extrapolate historic spawner abundance based on two
calculations.

17 See Section 4.2.3 for the ICTRT definition of “occupancy.”
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Table 2.4: Historic abundance estimates derived from Intrinsic Potential Analysis

Spawner Abundance

Locally Adjusted

ICTRT Weighted

& Branched at 0.1 smolt/m2
Population Areain km2 at 2000/km2 and 4% SAR

Satus 1.06 2,120 4,240
Toppenish 1.120 2,240 4,480
Naches 4.661 9,322 18,644
Upper Yakima 6.851 13,702 27,404
Total 13.692 27,384 54,768

The first calculation is based on densities of spawning adults and multiples the estimated
branched and weighted habitat area (see Figure 2.4 and Table 2.2) by an estimate of
spawners per unit area. The value of 2000 spawners per km? is equivalent to 500
spawners per 250,000 m?, which is the potential density of spawners used by the ICTRT
to designate Major Spawning Areas based on branched habitat area (Cooney and Holzer
2006). This corresponds to 20 spawners in a hypothetical high quality stream reach 1 km
long and 10m wide, or, using conversions of 1.75 spawners/redd and 1.609 km/mile, 18
redds per mile. This compares to rates of 5-10 redds per mile observed in portions of
Satus Creek after an average or better steelhead run and up to 30 to 100 spawners per
mile in some other areas (Rock Creek in Klickitat County at 34 to 45 redds per mile
(NPPC 2004) and a range of 33 to 109 on the Middle Rogue River (ODFW 2005, p. 325).
At the 2000/km? rate, the basin would produce about 31,000 spawners. Using 540
spawners/km? (which converts as above to about five redds/mile) results in
approximately 8,400 fish. The second calculation is based on smolt production per unit
area set at 0.1/m? and a smolt to adult survival rate of 4% (versus 2% generally assumed
under current conditions) and results in ~62,000 spawners. Neither calculation models the
impacts of resident/anadromous interactions on anadromous abundance. Note that when
run with a smolt density of 0.01 smolts/m? and a SAR of 2% and limited to currently
utilized habitat (both estimates based on empirical data from the Yakima Basin under
current conditions), this simple model gives estimated abundances in line with current
abundances. This admittedly simple model may serve as a useful thought tool with results
that correspond with other estimates of historic abundance; its results should not be
treated as definitive.

While precise estimates of historic abundance are impossible to generate, it seems
reasonable to conclude that historic spawners abundances were between 25,000 and
75,000 per year. Major areas of uncertainty that affect our estimates of historic spawner
abundance include:
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e The extent of historic use by steelhead of the mainstem Yakima and its side
channels

e The outcomes of interactions between steelhead and other salmonid species also
estimated to be far more numerous under pre-European conditions, including
positive relationships (enhanced supply of nutrients in headwaters) and negative
relationships (increased interspecific competition)

e The nature of interaction between resident and anadromous O. mykiss

e The range of year-to-year variability in run size under pre-European conditions

2.4.2  Current Abundance and Productivity

Overall Abundance in the Yakima Basin

Returning adult steelhead are counted and classified as wild or hatchery as they pass the
fish ladders at Prosser Dam downstream from all major spawning areas.® Since records
began in 1985, estimated returns have ranged from a low of 450 in 1996 to a high of
4,491 in 2002, with an average of 1,764. The run is dominated by wild fish, with a
hatchery component of 8% over the period of record and 3% between 1999 and 2007.

Figure 2.7 gives an indication of the variability of recent steelhead returns. At the time of
listing (1999), the 10-year average abundance for wild steelhead was 933, the majority of
which was being produced in a single tributary drainage (Satus Creek). Since then
abundance has increased, with the current 10-year average at 2,269. Upstream dam, redd,
and smolt trap counts have also revealed a somewhat wider distribution of steelhead in
the Yakima Basin than was recognized in 1999. However, even the more recent estimates
of steelhead abundance are at least an order of magnitude less than even the low to
middle range of estimates of historic abundance.

18 \ery limited spawning has been observed in the Yakima River and its tributaries below
Prosser, but whether or not offspring survive is unknown.



Figure 2.7: Yakima Basin steelhead abundance
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While the Prosser Dam counts provide excellent abundance estimates for the Yakima
Basin MPG as a whole, determining the abundance of each of the four component
populations is more challenging. The ICTRT’s current approach apportions the total

Prosser count based on a combination of 1990-92 radio-tracking data (Hockersmith et al.

1995), redd counts from Satus and Toppenish creeks and counts at the Roza Dam fish

ladder. Table 2.5 summarizes available data from Yakima/Klickitat Fisheries Project dam

counts, Yakama Nation Fisheries redd counts for Satus, Toppenish, and Ahtanum
watersheds, and USFS/WDFW led redd counts for selected Naches tributaries.
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Table 2.5: Available dam count and redd data

Ladder Counts (July 1 to June 30) Redd Counts
Year Prosser Prosser Roza Roza Naches
Ending Wild Hatchery Wild Hatchery Satus Toppenish | Ahtanum Tribs
1985 2191 0 6 0 * * * *
1986 2230 0 3 0 * * * *
1987 2424 41 0 0 * * * *
1988 2601 239 0 0 445 * * *
1989 1066 96 0 0 404 45 * *
1990 727 87 0 0 289 26 * *
1991 730 104 0 0 125 * (32) * *
1992 2012 251 107 9 *(121) *(38) * *
1993 1104 80 15 0 73**(118) *(43) * *
1994 540 14 28 0 114 *(49) * *
1995 838 87 22 1 85***(131) *(55) * *
1996 450 54 90 2 148 *61) * *
1997 961 145 22 0 76 5**(66) * *
1998 948 165 51 0 190 13**(71) * *
1999 1018 52 14 0 130 78 * *
2000 1571 40 14 0 169 185 11 *
2001 3032 57 133 7 252 355 8 *
2002 4491 34 236 2 298 111***(201) 13*** *
2003 2190 45 128 6 319 161***(227) 16%** *
2004 2739 15 211 2 117 56***(163) 12%** 94+
2005 3377 74 224 3 110 99 14 140
2006 1995 10 121 2 60 2]%** L** 19**
2007 1523 14 60 0 87 44x*+* grxx 44+
2008 3025 285 171 5 110 68*** grrx 11%*
2009 3412 24 204 0 119 79%+* 3rxx 29**

* No survey; ** Partial survey; *** Survey affected by poor redd visibility; (#) Interpolation used by ICTRT
Dam count data from www.ykfp.org; redd data from Yakama Nation staff except for USFS data for Naches
data from USFS.

Given that we do not have direct counts for all populations, the best existing population-
specific abundance estimates are from the ICTRT stock status reviews (ICTRT In press)
and are summarized in Table 2.6; Table 2.7 shows how Prosser counts were apportioned
to derive these estimates. The ICTRT adjusted aggregate annual Prosser counts to
account for estimated losses between Prosser Dam and tributary spawning by applying
11% average loss rates from the 1990 to 1991 radio-tracking studies (losses directly
associated with tagging were excluded). Prior to 1995, an additional 2% of the returns
passing Prosser were attributed to harvest (directed harvest was closed after 1994).
Population-specific abundance estimates for return years 1985-1989 were generated by
applying the average distribution from the 1990 to 1992 radio tagging studies to the
Prosser Dam count adjusted for pre-spawning mortality (Table 2.13). For those return
years where radio tag-based distribution estimates were available (1990-92), the
aggregate count over Prosser Dam was allocated among populations based on the relative
distribution of radio tagged steelhead during the spring spawning time window.

For each of the return years, 1993-2004, an estimate of the aggregate number of spawners
in Satus and Toppenish creeks was generated by subtracting the Roza Dam count and the
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Naches River abundance estimates from the Prosser count adjusted for prespawning
losses. The resulting composite estimate was allocated to Satus Creek and Toppenish
Creek based on the annual ratios of expanded redd counts for the two populations. Redd
counts provide the only current index to adult abundance, and redd counting conditions
are more favorable in these two watersheds than in the upper basin. Redd counts in the
Naches River and its higher-elevation tributaries are not a reliable index of spawner
abundance, and the lower Naches River lacks an impassable dam and counting facility
similar to Roza Dam in the Yakima River above the Naches confluence. This leaves
managers with 15-year-old radio-tracking data for allocating Prosser adults, after
subtracting upper Yakima River returns, to the Naches River and a Satus-Toppenish
composite. Genetic sampling of adults at Prosser and/or new radio-tracking studies would
greatly improve population specific abundance and productivity estimates.

For run years 1993-2004, Roza Dam counts were incorporated into abundance estimates
for the Upper Yakima population. During the Hockersmith study, some radio tagged
steelhead were tracked to the mainstem Yakima River below Roza Dam but above the
confluence with the Naches River. To account for possible spawning below Roza Dam,
the year-specific counts at Roza Dam were averaged with corresponding estimates based
on the 1990-92 radio telemetry proportion returning to the Upper Yakima.

Hatchery releases of steelhead into the Yakima system ceased after 1993 (Fast and Berg

2001); the proportion of returning spawners at Prosser Dam that are of natural origin has
averaged 94% since 1985 (99% for the most recent five years). The ICTRT assumed that
hatchery strays were not disproportionately present in any specific populations.

Table 2.6: Natural-origin spawner abundance by population, 1995-2004

Population Low (year) High (year) 1995 to 2004 Geomean
Satus 138 (1998) 1,000 (2002) 379
Toppenish 44 (1990) 1,252 (2002) 322
Naches 142 (1996) 1,454 (2002) 472
Upper Yakima 34 (1994) 283 (2002) 85




Table 2.7: ICTRT extrapolation from Prosser to population-specific abundance
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Satus Toppenish Naches Upper Yakima
Year | Prosser # | Mortality | Spawners| % total| # | %total| # |%total]l # |%total] #
1985 2191 13% 1901 45% 849 12% 222 36% 691 7% 139
1986 2230 13% 1935 45% 864 12% 226 36% 703 7% 142
1987 2465 13% 2138 45% 955 12% 249 36% 777 7% 157
1988 2840 13% 2464 45% 1101 12% 287 36% 895 7% 181
1989 1162 13% 1008 45% 450 12% 118 36% 366 7% 74
1990 814 13% 706 43% 304 7% 49 43% 304 7% 49
1991 834 13% 723 37% 268 13% 94 40% 289 10% 72
1992 2263 13% 1963 54% 1060 | 15% 294 26% 510 5% 107
1993 1184 13% 1027 43% 446 16% 163 36% 373 4% 45
1994 554 11% 493 40% 197 17% 85 36% 179 7% 32
1995 925 11% 824 41% 340 17% 143 36% 299 5% 42
1996 504 11% 449 35% 158 15% 65 36% 163 14% 62
1997 1106 11% 985 32% 310 27% 270 36% 358 5% 47
1998 1113 11% 991 42% 413 16% 156 36% 360 6% 62
1999 1070 11% 953 37% 353 22% 212 36% 346 4% 42
2000 1611 11% 1435 28% 408 31% 446 36% 521 4% 60
2001 3089 11% 2753 13% 353 | 45% 1229 | 36% 1000 6% 171
2002 4525 11% 4032 26% 1040 | 31% 1261 | 36% 1465 7% 267
2003 2235 11% 1991 33% 659 24% 469 36% 723 7% 140
2004 2755 11% 2455 20% 496 35% 870 36% 892 8% 197
1995-2004 geomean all spawners 1389 405 344 505 87

Prosser # = Prosser wild plus Prosser Hatchery from Table 2.5
Presumed 11% mortality from Prosser to spawning from Hockersmith plus 2% in-basin harvest prior to 1994

1990 to 1992 run approtionment done using Hockersmith data for those years;

1985 to 1989 done using average run portion data from the Hockersmith study;

1993 on:

Hockersmith average used for Naches (36%)

Avg of Hockersmith average & annual proportion of Roza to Prosser count used for Upper Yakima;

Remainder of Prosser count attributed to Satus and Toppenish; divided between the two based

on the relative redd numbers (gaps in redd data interpolated linearly)

Productivity by Population

The ICTRT used the adult age structure from the 1990-92 radio tagging study to calculate
returns per spawner. To estimate intrinsic productivity (the rate at which the population

rebuilds when depressed to low numbers), the ICTRT calculated geometric means of

spawner/return ratios for those data pairs where parent spawner abundance was less than
75% of the abundance target for the population. This approach is designed to minimize
density dependant effects that may influence the average productivity value. The ICTRT

then applied a further adjustment to compensate for annual basinwide fluctuations in
marine survival. Table 2.8 shows the results.
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Table 2.8: Spawner/return ratios for the brood years 1985-1999

Population

Low (year) High (year) 15-yr Adjusted*
Satus 0.19 (1992) 2.36 (1996) 1.40
Toppenish 0.30 (1985) 14.48 (1996) 1.60
Naches 0.37 (1986) 5.03 (1996) 112
Upper Yakima 0.35 (1988) 4.87 (1997) 1.12

*Median delimited and adjusted based on marine survival, as per text and ICTRT (2007b)

2.5 Population Characteristics and Life Histories

2.5.1 Adult Upstream Migration

Timing of Upstream Migration

All Yakima Basin steelhead are classified as summer steelhead based on the timing of
their return from the ocean to the Columbia River. Table 2.9 shows the seasonal
progression of upstream migrants from Bonneville into the Yakima. Adult steelhead that
were tagged with passive integrated transponders (PIT tags) in Satus, Toppenish, and
Ahtanum creeks as juveniles have migrated upstream past Bonneville Dam from May
through October, with 90% passing Bonneville in July (62%) and August (28%). About a
third of the run then moves relatively rapidly up the Columbia past McNary in July
(19%) and Aug (9%). The majority of the run holds in the Columbia between Bonneville
and McNary into the fall, with Yakima steelhead presumably forming part of the large
concentrations of steelhead found holding in the cool waters at the mouths of tributaries
such as the White Salmon and Klickitat rivers. In September and October, 64% of the run
continues past McNary, while in November and December the last 8% passes. Timing of
movements through the Columbia may differ for steelhead from other parts of the
Yakima Basin. Assessing this requires additional PIT-tag data from the Naches and
Upper Yakima populations.



Table 2.9: Timing of dam passage by adult steelheads
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Bonneville McNary Prosser Roza
n=58 n=47 n=19332 n=1088

June 3% 0% 0% 0%
July 62% 19% 0% 0%
August 28% 9% 0% 0%
September 3% 38% 12% 2%
Oct 2% 26% 32% 3%
Nov 0% 2% 19% 1%
Dec 0% 6% 8% 0%
January 0% 0% 10% 2%
February 0% 0% 7% 4%
March 0% 0% 6% 34%
April 0% 0% 4% 49%
May 2% 0% 1% 5%
Bonneville & McNary data from PIT-tagged adults tagged as juveniles in
Satus, Toppenish, and Ahtanum creeks, 2004 to 2006
Prosser and Roza data from dam counts of adults, 2000 to 2006

Most (63% of dam counts from 2000 to 2006) of the run continues from McNary
relatively rapidly past Prosser in September, October and November. However about one
third of the run holds between McNary and Prosser until December through April before
passing Prosser. These fish may be using habitat in both the McNary Pool of the
Columbia (where temperatures are lower through the summer) and the lower Yakima
River, which cools off faster than the McNary Pool after September 1 (Figure 2.8).
Where and how fish use the McNary Pool and the Lower Yakima and how that is
affected by habitat conditions is noted as a key knowledge gap in Chapter 7.

While limited numbers of PIT tags make any conclusions preliminary, existing data
suggest that a significant percentage of Yakima-origin steelhead overshoot the mouth of
the Yakima and continue up the Columbia, with some ascending as many as four more
dams on the Columbia before turning downstream to return to the Yakima. The main
source of evidence is from adult steelhead tagged in the trap at Priest Rapids dam. Of the
3,890 adult steelhead tagged there between 7/12/06 and 10/16/08, 72 were subsequently
detected at Prosser, with no returns from Prosser to the Upper Columbia noted so far. Of
the 72 tagged steelhead, 2 were also detected at Ice Harbor after release from Priest
Rapids: 1 before detection at Prosser and 1 after detection at Prosser. There were 6 Priest
Rapids-tagged adults that reached Wells Dam before falling back and ascending Prosser
Dam. One of them later ascended Roza Dam.

Returns of adult steelhead PIT tagged as juveniles in the Yakima Basin also indicate
some Yakima steelhead pass the Yakima to ascend farther up the Columbia. Fifty-one
adult steelhead tagged as juveniles in the 2006-07 outmigration and earlier were detected
ascending Prosser ladders from 5/28/05 through the 2008-9 adult migration. The nine
adults that were tagged as juveniles in the Yakima Basin during the 2006-07 outmigration
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have been detected as adults at Priest Rapids Dam as of October 2008. Of these nine
Priest Rapids detections of Yakima steelhead, four returned to Prosser. The need to better
understand the rates of overshot by returning adults, its causes, and the implications for
survival and condition of returning spawners is highlighted as a key uncertainty in
Section 7.2.5.

Figure 2.8: Lower Yakima River and McNary Pool temperatures
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While at least some adult steelhead movement into the Yakima Basin and past Prosser
Dam has been documented in every month of the year, the main migration past Prosser
Dam occurs from September through April. Passage from the McNary Pool and/or Lower
Yakima River past Prosser Dam appears to be driven by flow and temperature cues, with
fish generally moving rapidly following increased flow and moderating water
temperatures.

In the two years between 1999 and 2007 when spring high flows (>2000 cfs) and lower
river temperatures (< 68 °F at Kiona) continued into July, a portion of the run passed
Prosser in July (28 in 1999 and 10 in 2002). In the only other year (2004) where mean
daily temperatures in July were below 68°F at Kiona, flows remained lower (<1000 cfs)
and no steelhead passed Prosser.™ Prior to regulation of flows in the Yakima and
Columbia rivers, the high flows and lower temperatures of spring runoff would have
prevailed longer into the summer. It is likely that historically, some portion of the
steelhead run would have traveled rapidly from the ocean into the Yakima system during
the summer, but that high temperatures in the Columbia and lower Yakima rivers now
limit that run timing.

9 Analyses based on passage data accessed via DART
http://www.cbr.washington.edu/dart/dart.html; Prosser flow and temperature data at
http://www.usbr.gov/pn/hydromet/yakima/yakwebarcread.html.
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In those years when more than two steelhead passed Prosser in August (2000, 2003, 2004
and 2007), there appears to be a significant correlation between fish movements and
periods when flows increase and temperatures drop below 70°F. The typical September
beginning of the upstream run past Prosser occurs when river temperatures at Kiona
consistently drop below 70°F (in 2001, when low flows and high temperatures persisted
through most of September, steelhead movement past Prosser began in late September).
Throughout the fall and winter run, fish tend to move in response to increased flows,
though low water temperatures can limit the influence of a midwinter flow increase, and
a midwinter rise in temperature can stimulate movement even when flow remains
relatively constant.

Most steelhead that pass Prosser in the fall overwinter in the Yakima River between
Prosser and Sunnyside dams in reaches with deep pools and low velocity (Hockersmith et
al. 1995). The final migration from holding areas to the spawning grounds begins
between January and May, with fish that will spawn in lower elevation tributaries
generally beginning to move earlier. Eighty-eight % of steelhead passage past Roza into
the Upper Yakima occurs in March, April and May with the remaining 12% scattered
from September through February. Radio tracking in 2002 through 2004 found that
upstream movements above Roza towards spawning areas peaked in mid-March, but
could occur anytime between November and late June (Karp et al. 2003; Karp et al.
2005).

Currently the range of run timings for specific populations cannot be accurately
determined; all information presented here (except for Roza passage) is for the Yakima
MPG as a whole. Developing the ability to identify steelhead to population at Prosser and
increasing the number of PIT tags for the Naches and Upper Yakima populations would
facilitate determining if there are significant differences in run timing between the four
populations.

Age and Sex Distribution of Upstream Migrants

From 2000 to 2006, an average of 75% of the returning adult steelhead handled at the
Prosser Denil and Roza Trap were females, as shown in Table 2.10 over the three years
of the Hockersmith study (1990-92), radio-tagged fish were 73%, 78%, and 64% female
(Hockersmith et al. 1995). Currently the only population-specific sex ratio that can be
determined is for the Upper Yakima Population, which is slightly higher than the
aggregate rate. With improvements to our ability to assign fish to population at Prosser,
we will be able to determine if sex ratios are similar across all four populations and their
subpopulations, or if they differ (perhaps based on degree of overlap with resident fish).
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Table 2.10: Sex ratios of returning steelhead

Prosser Roza
Total Female % Total Female %
2001-2 472 329 70% 210 153 73%
2002-3 169 143 85% 126 110 87%
2003-4 575 389 68% 207 154 74%
2004-5 985 629 64% 201 167 83%
Totals 2201 1490 68% 744 584 78%

Yakima Basin steelhead cover a wide range of combinations of freshwater and ocean
ages with residence in freshwater ages ranging from one to four years followed by one to
three years of saltwater residence (the saltwater age does not include the winter spent by
adults in freshwater prior to spawning).

Table 2.11 shows the combinations of fresh and saltwater ages determined through scale
analysis of steelhead handled in the Prosser Denil for the 2002-3 to 2004-5 return years
(this sample is representative of steelhead passing Prosser in September to December, but
does not include fish passing after December).?’ The bulk of the run consists of age 2.1
and 2.2 fish (with a combined total of between 63% and 80% all years). The age structure
of the run can vary significantly from year to year, as indicated by the range separating
minimum and maximum percentages for each age class. On average, males return at
younger freshwater and ocean ages (1.1 fish make up 15% of males, versus 8% of
females, and for fish of freshwater age two, males return proportionally more often as one
ocean fish). Based on summary tables in Hockersmith et al. (1995), there is also a weak
inverse correlation between freshwater age and saltwater age for the sample as a whole
(i.e., younger smolts returned at slightly older average ocean age).

Table 2.11: Prosser Denil age structures, 2002-3 to 2004-5 return years

Ages from scale analysis; n = 1729

Age Min % Max % Total % % Males % Females
1.1 1.2% 25.5% 9.4% 14.6% 7.8%
1.2 0.5% 11.2% 4.4% 3.7% 5.0%
2.1 36.7% 77.0% 53.3% 64.0% 51.9%
2.2 3.1% 28.4% 16.8% 8.7% 21.2%
2.3 0.0% 0.2% 0.1% 0.2% 0.1%
3.1 1.2% 15.5% 7.5% 7.5% 7.9%
3.2 0.2% 3.0% 1.5% 0.4% 2.1%
4.1 0.0% 1.2% 0.5% 0.1% 0.6%
Rs 2.3% 17.2% 6.5% 0.8% 3.4%

20 Ages are given as (# of freshwater winters) and (# of saltwater winters), so a 2.3 age fish would
have had two winters in freshwater as a juvenile followed by three winters at sea. Rs = repeat
spawner.
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Age distribution appeared to differ somewhat among populations. Table 2.12 shows the
age distribution of the steelhead sampled at Roza Dam, which comprise most of the
Upper Yakima population for the 2002-3 to 2004-5 returns. When compared to the
aggregate run at Prosser, Upper Yakima fish are weighted towards older fish freshwater
and ocean ages: one freshwater fish represent 4% of returns vs. 14% for the aggregate
sample, while two ocean fish represent 52% of the Roza return vs. only 23% at Prosser.

Table 2.12: Roza Dam age structures, 2002-3 to 2004-5 return years

Ages from scale analysis; n = 534

Age Min % Max % Total % % of males % of females
11 0.0% 3.3% 1.1% 2.3% 0.8%
1.2 0.5% 5.6% 3.2% 1.2% 3.7%
2.1 5.6% 69.6% 34.4% 58.3% 28.2%
2.2 3.9% 72.6% 42.2% 33.7% 44.4%
2.3 0.0% 0.0% 0.0% 0.0% 0.0%
3.1 0.5% 19.3% 7.5% 2.3% 8.9%
3.2 1.0% 11.0% 7.0% 0.6% 8.6%
4.1 0.0% 0.5% 0.1% 0.0% 0.1%
4.2 0.0% 0.8% 0.3% 0.0% 0.4%
Rs 2.0% 7.1% 4.2% 1.6% 4.9%

In contrast, data on the 70 of the 99 known-age adults that were tracked to spawning

locations in the Hockersmith (1995) radio-tracking study (Table 2.13) found that known-
age Satus spawners had younger freshwater ages than the other three groups and younger

saltwater ages than the Naches and Toppenish groups.

Table 2.13: Spawning locations of known-age steelhead by population, 1990-92

Satus Naches Toppenish Yakima Total Aged
Total Spawners Spawners Spawners Spawners Fish
Age No. % No. % No. % No. % No. %
11 3 7.9 0.0 0.0 0.0 5 5.1
1.2 10 26.3 2 10.5 0.0 1 20.0 24 24.2
13 0.0 0.0 0.0 0.0 1 1.0
2.1 10 26.3 4 21.1 125 40.0 20 20.2
2.2 15 39.5 11 57.9 6 75.0 40.0 45 45.5
23 0.0 2 10.5 125 0.0 3.0
4.1 0.0 0.0 0.0 0.0 1.0
Totals 38 100 19 100 8 100 5 100 99 100

Size of Returning Adults

Fork lengths of returning steelhead measured at the Prosser Denil and Roza Trap from

2001 to 2006 ranged from 49 cm to 88 cm. Length is associated with ocean age, with an

average of 60 cm for fish that have passed one winter at sea, 71 cm for fish that have
passed two winters at sea, and 68 cm for repeat spawners. Figure 2.9 shows the
distribution of spawners by ocean age.
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Figure 2.9: Size class by ocean age
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Survival Rates of Upstream Migrants

The only Yakima-population specific data on survival during the upstream migration
comes from a very limited number of PIT tag detections.?* For the period spanning the
2003-04 to 2006-07 return years, 60 of 75 Yakima-origin PIT-tagged adult steelhead
(80%) that were detected moving upstream past Bonneville were subsequently detected at
McNary Dam. Three of those 60 strayed to the Snake or Upper Columbia, for a total of
57 of the 75 (76%) known to have survived from Bonneville to above McNary and
presumed to have entered the Yakima River.

PIT tag detectors have been in place on all three fish ladders at Prosser Dam since August
30, 2005. Of the 16 Yakima-origin adults detected at McNary between August 2005 and
June 2007, 13 (81%) were detected at Prosser and 1 at Priest Rapids (6%). Two (12%)
were not detected again above McNary.

According to this very preliminary analysis, 80% of tagged fish passing Bonneville are
known to have survived to above McNary and 20% died, strayed into other tributaries
between Bonneville and McNary, or passed upstream or back downstream undetected. Of
those PIT-tagged Yakima origin fish passing McNary, 81% passed Prosser into the
Yakima Basin, 6% are known to have strayed into upstream areas, and 12% died, strayed
into other tributaries to the McNary Pool, passed upstream undetected, or entered the
Lower Yakima River but did not pass Prosser. Multiplying the 80% confirmed passage
from Bonneville to McNary by the 81% confirmed passage from McNary to Prosser
gives an estimated rate of confirmed passage from Bonneville to Prosser of 65%.

A portion of the losses is attributable to harvest in tribal fisheries and incidental mortality
in recreational fisheries in the Columbia River above Bonneville. NOAA Fisheries
estimates that overall harvest rates of Middle Columbia steelhead in tribal fisheries
average of 4.8% of the run (NMFS 2008, Sec. 6.3.7). Detection failure may account for

2! Analysis based on data from the DART database http://www.cbr.washington.edu/dart/dart.html
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some, but not all, of the remaining loss between Bonneville and McNary. Of 57 fish
detected at McNary in all return years, 4 had not been detected at Bonneville, a 7%
detection failure. However, all of the 19 adults detected at Prosser since the first ladder
went on line had been detected at McNary, indicating that detection rates at McNary are
high.

These preliminary survival estimates differ significantly from the estimate of 90%
survival from Bonneville to tributaries commonly used. While the analysis presented here
relies on a small and short-term dataset and should be considered preliminary at best, the
results highlight the need for empirical population-specific estimates of survival rates for
the upstream migration of both specific populations and the Middle Columbia River
Steelhead DPS as a whole.

Our only estimates of pre-spawning mortality of returning adults within the Yakima
Basin come from radio-tracking studies. Of the 194 fish tracked by Hockersmith, 3.6%
were confirmed to have died during migration and winter holding, 4% were harvested,
and 9% were lost due to either harvest or failed transmitters prior to spawning
(Hockersmith et al. 1995). Karp notes that 5 of 93 fish (5%) tagged at Roza in 2002-3
were lost to anglers and 7 of 105 fish (7%) tagged at Roza in 2003-4 were presumed lost
to anglers or otters (Karp et al. 2003; Karp et al. 2005). Yakama Nation redd survey
teams have also observed otter kills on Satus Creek. These studies support manager’s
estimates of approximately 10% mortality between passage at Prosser and spawning.

2.5.2 Spawning

Distribution of Spawning

Steelhead spawn across a broad seasonal and geographic range in the Yakima Basin,
although based on intrinsic potential analysis and on planners’ professional judgments,
the current spatial distribution is significantly decreased from historic conditions.
Spawning locations include intermittent streams, mainstems, and side-channels of larger
rivers, and perennial streams up to relatively steep gradients (Hockersmith et al. 1995;
Pearsons et al. 1996). Most Yakima steelhead are tributary spawners, although the
distribution of redds throughout the basin is highly variable from year to year and
significant amounts of mainstem spawning are known to occur.

Table 2.14 shows spawning locations identified in the Hockersmith radio-tracking study
in the early 1990s. At that time 10 spawning areas (Satus Creek, Toppenish Creek,
Marion Drain, Naches River, the mainstem Yakima River below Roza Dam, the
mainstem Yakima River in the Roza Canyon, Taneum Creek, Swauk Creek, the upper
Yakima River [above Ellensburg], and the Teanaway River) were identified.



Table 2.14: Known spawning locations from 1990 to 1992 radio tracking

Location Number | Percent
Satus Creek
Satus Creek 30 28%
Logy Creek 8 7%
Dry Creek 11 10%
Wilson-Charlie Creek 1 1%
Total 50 46%
Toppenish Creek
Marion Drain 2 2%
Toppenish Mainstem 12 11%
Total 14 13%
Naches
Naches Mainstem 29 27%
Little Naches 1 1%
Bumping River 3 3%
Rattlesnake Creek 1 1%
Mainstem Yakima 5 5%
Total 39 36%
Upper Yakima
Mainstem in Roza
Canyon 3 3%
Teanaway 2 2%
Upper Yakima
Mainstem 1 1%
Total 6 6%
TOTAL 109 100%
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Population-specific spawning location information comes from a variety of sources. For

the Satus Creek watershed, the Yakama Nation has surveyed accessible reaches since

1988. No surveys of mainstem spawning outside of the Satus Creek drainage have been

conducted; there are anecdotal accounts of limited spawning in mainstem and lower
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sections of Spring and Corral creeks and Amon Wasteway.? For the Toppenish Creek
Population, redd counts initiated in 1989 by the Yakama Nation give a detailed picture of
spawning distribution.

For the Naches Population, the Yakama Nation has conducted redd surveys in Ahtanum
Creek since 2000. Since 2004, the USFS, WDFW, USFWS, the Yakama Nation, and
others have worked together to survey portions of the Naches drainage (Table 2.15). This
information has greatly improved our understanding of spawning distribution in the
Naches basin, but inconsistent survey conditions due to high flows and poor visibilities
(especially in 2006) limit their use in estimating abundance. No surveys have been
conducted in the lower mainstem of the Naches and the associated reaches of the
mainstem Yakima. Figure 2.5 shows surveyed redd locations for recent years.

Table 2.15: Naches redd survey results

2004 2005 2006* 2007 2008 2009
Little Naches River 27 70 4 16 Ns Ns
Bumping River 2 16 11 Ns Ns Ns
Nile Creek 33 20 2 13 8 20
Rattlesnake Ck & Tribs 14 26 1 Ns Ns Ns
Oak Creek 18 2 1 15 3 9
American River Ns 4 0 Ns Ns Ns
Cowiche Creek Ns 2 Ns Ns Ns Ns
Total 94 138 19 44 11 29

*Poor survey conditions

Our primary source of information on spawning locations for the Upper Yakima
population comes from 2002 to 2006 radio-tracking surveys (Karp et al. 2003; Karp et al.
2005; Karp et al. 2009). Spawning locations are given in Table 2.16. The high proportion
of mainstem spawners (87 of 183 spawners, or 48% for 2002-2004) is striking. The
Teanaway system and Swauk Creek are the most consistently used tributary spawning
areas.

22 Spring, Corral, and Snipes creeks and Amon Wasteway are referred to by the names used on
the USGS 7.5 minute topographic maps. The first three are referred to as drainageways by local
irrigation districts, while Amon Wasteway is often referred to as Amon Creek. The use of these
names in this document is in no way meant to indicate any conclusions regarding ongoing
disputes about the legal status of these waterways.



Table 2.16: Presumed spawning locations of steelhead tracked by Karp et al. (2009)

Location of Presumed Spawning

Number of Radio-tagged Steelhead

Mainstem Yakima River1

133 (37.7%)

Teanaway River

137 (38.8%)
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Swauk Creek 46 (13.0%)
Taneum Creek 17 (4.8%)
Cle Elum River 12 (3.4%)
Lower Naches River, Umtanum, 0
Cherry, Naneum, and Wilson creeks 8 (2.3%)
Total tributary 220 (62.3%)
Total 353

Timing of Spawning

Based on radio tagging and redd surveys, most spawning is completed between late
January and mid-May. Figure 2.10 shows spawning dates by tributary for the 86
steelhead tracked to spawning in 1990-1992 (Hockersmith et al. 1995). In Satus Creek
and its tributaries, the median spawning date was more than a month earlier than in any
of the other tributaries, with spawning beginning in late January and predominantly
occurring in February and March. In Toppenish Creek and the Naches spawning occurred
mostly in March and April, while spawning in higher elevation tributaries occurred in late
April and May.

Fecundity

Yakima steelhead have a relatively high fecundity in spite of their small size. Broodstock
collected for species interaction experiments in brood years from 1986 to 1993 carried an
average of 5,100 eggs (Fast and Berg 2001).%

2 A length/fecundity relationship of # eggs = 189.28 x Fork Length in cm—6449 was calculated based on
data from broodstock collected from the 1988-89 return (Chris Fredrickson, Yakama Nation, personal
communication).
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Figure 2.10: Individual and median dates for spawning initiation 1990-1992
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2.5.3 Role of Kelts

Steelhead can return to the ocean after spawning and return to spawn again. During their
return to the ocean they are called kelts. In spawning areas near the ocean, rates of repeat
spawning can be as high as 79%. Natural rates of repeat spawning for Interior Columbia
steelhead populations are unknown. Recent rates range include 17% for the Kalama
River, 4.6% for the Hood River, 2-9% in the Walla Walla, and 1.5% in the Upper
Columbia River (Branstetter et al. 2005). Natural repeat spawning by Yakima Basin
steelhead is extremely limited; scale analysis in 1990-1992 indicated that 1.6% of
returning adults were repeat spawners in the 1990-1992 brood years (Hockersmith et al.
1995). It is hypothesized that the development of the mainstem Columbia hydropower
system and the associated passage impediments, reduced spring flows, and increased
temperatures have reduced kelt survival rates.

Kelts typically migrate downstream from spawning areas in March through June. Kelts
have been observed at the Chandler Juvenile Enumeration Facility (RM 47.1) into the
middle of July, but water temperature approaches lethal levels by that time even in
normal water years. Temperatures do not return to safe levels until early autumn (Fast
and Berg 2001). Out-migration of kelts from the upper basin may be especially hazardous
because later spawning dates combine with increased travel distance as the Yakima and
Columbia rivers warm and their flow declines.

To increase the contribution of repeat spawners to steelhead productivity in the basin, the
Yakima-Klickitat Fisheries Project initiated kelt reconditioning experiments in 2000 with
funding from BPA. Post-spawning steelhead are captured as they pass through the

Chandler Juvenile Facility at Prosser Dam on their downstream migration. From 2000 to
2006, between 15 and 37% of the upstream adult count were captured (the remaining fish
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either pass over Prosser Dam or it ladders without entering the juvenile facility or do not
migrate downstream) (Table 2.17). Over 90% of collected kelts are female.

Table 2.17: Numbers of kelts®*

Year | Collected | % of In- No- Reconditioned | Short- | Long- | Mortalities
run river term term term
2000 512 37% 0 0 512 0 91 421
2001 551 19% 0 0 551 0 108 443
2002 1113 25% 0 0 899 334 140 425
2003 826 37% 0 0 690 187 298 205
2004 966 35% 0 64 779 83 216 480
2005 808 23% 67 96 541 96 65 380
2006 520 26% 53 49 348 50 85 213
2007 567 37% 53 38 465 38 221 206
2008 855 26% 88 100 600 100 266 234

Captured kelts are put into one of four groups: in-river, no-term, short-term, and long-
term. In-river kelts are tagged and returned directly to the Yakima River to continue their
downstream voyage. This treatment was established in 2005 to develop better estimates
of current rates of natural repeat spawning (Branstetter et al. 2005). No-term kelts are
tagged and immediately transported to release sites below Bonneville Dam. Short-term
kelts are held and fed in the hatchery for three to five weeks prior to being released below
Bonneville, while long-term kelts are held and fed for six to nine months prior to being
released in the lower Yakima River prior to the next spawning season.

The program is currently the only hatchery program for Yakima steelhead stocks. It is
estimated to have increased the number of spawning steelhead in the Yakima Basin by
7% (David Lind, Yakama Nation, personal communication, 2008.). The basin’s most
famous kelt was captured and PIT-tagged as an adult headed above Roza Dam in 2002,
then recaptured in 2003 and radio tracked to spawning in Swauk Creek. She then traveled
downstream to Chandler where she was reconditioned, and after release, was tracked
back to the same reach of Swauk Creek (Karp et al. 2003; Karp et al. 2005). That is over
1,500 miles of in-river migration by a single fish!

Efforts to evaluate the reproductive success of reconditioned kelts began in 2004
(Branstetter et al. 2005). The effects of the kelt reconditioning program on the steelhead
populations’ genetic and life history diversity are unknown, but thought to be minor due
to the natural origin of the fish themselves and the volitional release strategy that allows
the reconditioned kelts to naturally select spawning sites. This issue is being investigated
using genetic sampling and radio tracking of reconditioned adults.

2.5.4 Incubation and Emergence

Unlike other species in the Oncorhynchus genus, steelhead eggs incubate as temperatures
increase. Hatching time varies with water temperature, region, habitat, and season
(Bjornn and Reiser 1991). The timing of steelhead fry emergence in the Yakima Basin is
poorly understood. Field studies indicate that 50% of steelhead trout in a redd will have

2 Based on annual reports from BPA Project # 200001700 (Branstetter et al. 2005)
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emerged when roughly 1,300 cumulative temperature units have been acquired. ? Based
on this relationship, fry emergence would occurs as follows (Yakima Subbasin Fish and
Wildlife Planning Board 2005):

e Satus Creek: early May to early June

e Toppenish Creek: late May through early July

e Lower Naches and Cowiche: early June through mid-July

e Upper Naches: mid June through mid-July

e Upper Naches tributaries: late June through late July

e Middle Yakima and tributaries: early June through early July

e Mainstem in Yakima Canyon (including tributaries): early June through early July
e Upper Yakima mainstem above the Yakima Canyon: mid June through late July

e Upper Yakima tributaries: late June through early August

2.5.5 Juvenile Rearing

Juvenile steelhead spend from one to three years in fresh water before migrating to the
Pacific Ocean. Juveniles use tributary and mainstem reaches throughout the Yakima
Basin as rearing habitat, until they begin to smolt and leave the basin. Some juveniles
leave their natal areas and may spend considerable time from fall to spring rearing in
areas that may have been inhospitable in the summer.

Juvenile rearing conditions significantly affect the size and condition of outmigrating
smolts. For example, Yakama Nation smolt trap data indicate that steelhead from
Ahtanum Creek were substantially larger than those in Satus and Toppenish creeks in
each age class in both seasons sampled. This higher growth rate may be related to lower
rearing density and more favorable discharge and temperature for growth in late summer.

Data from Toppenish Creek smolt traps demonstrate the value of seasonal rearing habitat.
Five juveniles that were tagged prior to March 1 in a section of Toppenish Creek not
hospitable to summer rearing were recaptured an average of 85 days later only 28 km
downstream, and had tripled their average weight, indicating the potential significance of
lower Toppenish Creek for pre-smolt rearing, despite substrate too fine for spawning and
water temperatures that preclude summer use.

Cramer et al. (2003; 2004) have used stock-recruit relationships to argue that Yakima
Basin steelhead production is limited by juvenile capacity, assuming habitat capacity
above Roza Dam is naturally predisposed to produce resident O. mykiss. (See below.)

% Cumulative temperature units are calculated by summing the daily average degrees Celsius
over the number of days from spawning to emergence.
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2.5.6 Resident/Anadromous Interactions

Offspring of steelhead can residualize in tributaries and never migrate to sea, thereby
becoming resident rainbow trout. Conversely, progeny of resident rainbow trout can
migrate to the sea and thereby become steelhead. This dynamic expression of life-history
characteristic makes O. mykiss very challenging to understand and manage. For an
overview of the current understanding of the range of interactions between resident and
anadromous O. mykiss, see Chapter 2 of WDFW’s recent draft assessment of steelhead
status (Scott and Gill 2006) and NOAA Fisheries’ Salmon Recovery Science Review
Panel Report on the topic (Salmon Recovery Science Review Panel 2004). Generally, the
anadromous form of O. mykiss dominates the Satus and Toppenish populations, while the
resident form currently dominates the Upper Yakima. In the Naches population, both
anadromous and resident forms are geographically widespread.

Steelhead/resident pairing during spawning has not been noted at any significant levels
during Satus and Toppenish Creek redd surveys (Tim Resseguie, Yakama Nation
Fisheries, personal communication, 2007) but has been observed repeatedly during redd
surveys in the Naches drainage (Gary Torretta, USFS, personal communication, 2007).
Pearsons et al. (1998) concluded that ecological and genetic evidence indicated that
rainbow and steelhead trout in the upper Yakima interbreed when in sympatry, and
document several cases of observed resident/steelhead matings. However during 2004
radio tracking in the Upper Yakima, no resident/anadromous pairs were observed; all 15
observed pairings were between male and female steelhead, and occurred in tributaries
(Teanaway, Taneum, and Swauk creeks) (Karp et al. 2005).

Cramer et al. (2003; 2004) assert that the Upper Yakima and portions of the Naches
drainage would naturally primarily support the resident form of O. mykiss. Many others
have asserted that the Upper Yakima would once have been a major producer of
anadromous steelhead, and that changes in habitat conditions and introduction of non-
native hatchery rainbow trout have greatly reduced the expression of anadromy. Factors
hypothesized to contribute to this shift include:

e Reduction in survival rates for outmigrating smolts and returning adults
associated with changed flow, predation, and passage conditions in the mainstem
Yakima and Columbia that reduces the fitness of the anadromous life history
relative to residents

e Reduction in temperatures and increases in flow in mainstem habitat reaches
associated with irrigation delivery flows increasing the relative benefits of
residency

e Loss of access to tributary habitat with conditions that promote anadromy

e Reduction of mainstem habitat quality for year-0 juveniles due to simplified
channels, high summer velocities associated with irrigation delivery flows and
rapid changes in flows associated with flip-flop

e Possible introgression of genes from non-anadromous hatchery trout and
steelhead introductions
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Genetic analysis indicates that in specific Upper Yakima tributaries, the anadromous and
resident forms of O. mykiss are genetically more similar to each other than to the same
life history in other tributaries, while the trout population in the mainstem is both
genetically distinct from tributary O. mykiss and shows signs of introgression from
hatchery stocks (Pearsons et al. 2007).

Based on the goal built into NOAA Fisheries’ policy of conserving the anadromous
component of O. mykiss as a Distinct Population Segment, interactions between resident
and anadromous O. mykiss can have both positive and negative outcomes. The ICTRT
viability framework identifies a significant shift by a predominantly anadromous
population to increased residency as a factor that increases the extinction risk of the
anadromous portion of the population.

The ability of resident males to successfully breed with anadromous females and produce
anadromous offspring can significantly increase the effective population size of the
anadromous population, especially when spawner abundance is low, and can increase the
resilience and persistence of the population.

The ability of resident-resident pairings to produce anadromous offspring can also allow
for re-establishment of an anadromous run in the absence of anadromous spawners.
While this is known to occur, and may be an important survival mechanism for
temporarily isolated populations, the persistence of this trait after many generations
without anadromous returns contributing to the gene pool is unknown (Salmon Recovery
Science Review Panel 2004; Scott and Gill 2006). Thrower (2004) found, however, that a
resident population continued to produce smolts despite 70 years of isolation from
anadromous adults. Thrower’s results indicate that the correlation between smoltification
and other traits associated with fitness in the freshwater environment provide a
mechanism to explain how a low level of smoltification could persist despite the loss of
all smolts from the isolated population. However, this example is only 70 years old,
which is fairly short from an evolutionary perspective. If the ability is retained, it is likely
that interim absence of selection for traits favorable to anadromy may result in loss of
these traits (Thrower 2004).

The impacts of competitive interactions between larger resident individuals and juvenile
anadromous O. mykiss may also reduce the production of smolts, especially where habitat
conditions have shifted to promote residency.

The nature of the relationship between resident and anadromous forms is inherently
complex. Setting realistic goals for steelhead production in different parts of the Upper
Yakima and Naches systems will require an improved understanding of the range of
interactions between resident and anadromous life histories. This is identified as a key
knowledge gap in Chapter 7.

2.5.7 Smolt Outmigration

Age and Size at Outmigration

Steelhead smolt ages at Prosser Dam are shown in Figure 2.11 below, which is derived
from more than 9,000 age determinations from 1988 through 2004. Overall, 39% of the
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sample was age one, 58% was age two and 3% was age three. The percentage of age one
steelhead smolts passing Prosser Dam (Fig. 2.1) is unusually high for an interior
population (Peven et al. 1994). The age distribution of outmigrating smolts differs from
the freshwater age distribution of returning adults (15% age one, 75% age two and 10%
age three (calculated from Figure 2.11 and excluding repeat spawners), indicating
significantly better survival from smolt to returning adult for older smolts. (Some of the
difference could also be explained by smolts spending another winter in freshwater below
Prosser Dam; however, this is not a known life history for Yakima Basin steelhead.)

Figure 2.11: Steelhead smolt ages at Prosser Dam
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Very little data exist to estimate age at outmigration for specific populations. Based on
scale samples from juvenile steelhead trapped by the Yakama Nation in Satus,
Toppenish, and Ahtanum creeks during the 2001-02 and 2003-04 out-migration seasons,
age one smolts appeared to be more prevalent than age two in Satus and Toppenish
creeks, and age three smolts were uncommon in all three creeks. Table 2.18 shows the

average size by smolt age for outgoing smolts sampled at the Chandler juvenile facility at
Prosser.
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Table 2.18: Size in millimeters for outmigrating smolts at Prosser by age class

Year 1 2 3 4
1988 147 187 210
1989 155 189 217
1990 133 179 220
1991 148 179 210 300
1992 160 190 232
1993 137 183 216
1994 127 170 235
1995 151 179 209
1996 136 181 226
1997 152 189 208
1998 131 173
1999 137 178 247
2000 162 183 255
2001 174 198
2003 132 194 243
2004 136 186 195
2005 179 195 206
2006 139 204
2007 160 202 236
Average 147 186 223

Abundance of Outmigrants

Prosser Dam is located downstream of almost all steelhead spawning areas in the Yakima
Basin. A juvenile fish counting facility is built into the fish screen bypass system,
enabling both PIT tag detections and manual counts of entrained fish. Steelhead mark-
and-recapture studies have not been conducted at Prosser Dam since before the June 23,
1999 listing of Middle Columbia River steelhead. Instead, steelhead passage is estimated
by applying entrainment, canal mortality, and sampling rate coefficients established for
spring Chinook to manual counts of steelhead at the Prosser Juvenile Facility. The degree
of bias introduced by this substitution is not known, but may be significant. For this
reason, annual steelhead smolt counts are not considered reliable enough for year-to-year
comparisons of the number of outmigrants. Estimates of the number of steelhead smolts
passing Prosser Dam have ranged between 25,000 and 50,000 smolts between 1999 and
2005 (2006 counts were hampered by high flows).

Timing of Outmigration

As noted in Section 2.5.4, some juveniles leave their natal areas and may spend
considerable amounts in the fall through spring rearing in areas that may have been
inhospitable in the summer. Others move fairly rapidly from their initial rearing areas
towards the Columbia. Juvenile outmigration through the lower Yakima River and past
Prosser Dam begins in November and peaks between mid-April and May. The timing of
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the overall steelhead outmigration at McNary and Bonneville dams parallels the timing at
Prosser, and runs from early April through the end of June. Steelhead smolts have been
observed passing Prosser into the middle of July, but the Lower Yakima has warmed to
lethal temperatures by that time even in normal water years and typically does not cool
again to safe levels until early autumn (Fast and Berg 2001). Little information is
currently available to determine if the timing of outmigration differs by population.
Steelhead tagged in Satus Creek in the 2003-04 and 2004-05 seasons arrived earlier at
Prosser Dam than smolts tagged in Toppenish Creek or Ahtanum Creek (Table 2.19).

Table 2.19: Steelhead travel times from tributary tagging locations to Prosser Dam

Mean Dates
Release Year Trap Location Release Prosser
2003-04 Toppenish 2/10/04 4/24/04
2003-04 Ahtanum 4/8/04 5/8/04
2003-04 Satus 3/25/04 4/20/04
2004-05 Toppenish 3/12/05 4/25/05
2004-05 Ahtanum 3/25/05 5/5/05
2004-05 Satus 2/27/05 4/7/05

Survival Rates for Outmigrants

A series of PIT tag groups used for entrainment rate studies at Prosser Dam in the
relatively high-flow year of 1999 were used to estimate juvenile steelhead survival rate of
0.798 to McNary Dam by Williams et al. (2005). Subsequent years’ survival estimates to
McNary Dam by the authors were lower, (0.314 in 2002 and 0.394 in 2003), and were
likely derived from the 2001-02 and 2002-03 Toppenish Creek releases described below,
thus having a point of origin well upstream from Prosser Dam.

The Yakama Nation operates screw traps in Satus, Toppenish, and Ahtanum creeks, but
widely fluctuating flows and heavy debris loads during the out-migration period hamper
passage estimation at these locations. Toppenish Creek steelhead have been PIT tagged
since the 2001-02 out-migration season, giving an opportunity to estimate downstream
survival and return rates of tag groups. PIT tagging at the Ahtanum and Satus creek traps
began in the 2003-04 season.

Downstream survival rate of PIT-tagged juvenile steelhead to Prosser Dam can be
estimated by dividing Prosser detections by Prosser entrainment rate on the date of each
detection (using the aforementioned diversion-entrainment relationship) and also by
using PIT tag detections at the McNary Dam juvenile bypass to calculate the Prosser
entrainment rate. Table 2.20 shows tagging data and estimated survival rates. Calculated
survival rates from tributaries to Prosser range from 14% to 74%.

Table 2.20 supports the hypothesis that steelhead smolt survival rate to Prosser is related
to travel distance. Fish from the Satus Creek trap, which is closest to Prosser Dam,
survived best, while estimated survival rates from the Toppenish and Ahtanum creek
traps were both lower, and much lower from Toppenish Creek in the drought year of
2005. Within Toppenish Creek, survival rates were lower for upstream releases,
especially in the 2001-02 outmigration period. There is a strong tendency for later out-
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migrants to travel faster downriver. Better understanding of the relationship between
flows, habitat conditions, and outmigration timing and survival is identified as a key
knowledge gap in Chapter 7.

Table 2.20: Survival rates of steelhead smolts from selected tributaries

Adult Return Rate (%)

Juvenile Survival | Adult Returns | Tributary Smolt To McNary Smolt to
outmi- Km To | Tagging Dates Rate to McNary (%)'| to McNary McNary Adult McNary Adult?
gration McNary Number | Sunival | Standard
Season Stream Dam Begin End Tagged Rate Error, +/-|Age 1 Age2|[Agel Age2 Total | Agel Age?2 Total

2002 Toppenish 247 12/5/01 5/22/09 955 29 7 9 2 0.94 021 115 3.29 0.73  4.02
2002 Toppenish 219 2/21/02  5/24/02 292 58 22 9 2 3.08 0.68 3.77 5.29 1.18 6.47
2003  Toppenish 247 (11/12/02 3/3/03 575 40 11 11 2 191 0.35 2.26 4.78 0.87 5.65
2003  Toppenish 219 | 3/30/03 5/19/03 196 28 8 4 1 2.04 051 255 7.38 1.85 9.23
2004  Toppenish 247 |12/10/03 5/5/04 467 28 11 3 0 0.64 0.00 0.64 2.33 0.00 2.33
2004  Toppenish 219 |12/24/03 5/2/04 671 20 6 4 1 0.60 0.15 0.75 2.95 0.74 3.68
2004 Ahtanum 246 1/16/04 = 5/5/04 247 43 26 1 0 0.40 0.00 0.40 0.95 0.00 0.95
2004 Satus 183 1/13/04  5/5/04 61 a7 25 1 0 1.64 0.00 1.64 3.51 0.00 3.51
2005 Toppenish 247 |12/13/04 5/26/05 1420 14 6 9 2 0.63 0.14 0.77 4.69 1.04 5.73
2005 Ahtanum 246 | 12/14/04 5/21/05 386 10 3 0 1 0.00 0.26 0.26 0.00 2.60 2.60
2005 Satus 183 |12/17/04 4/24/05 160 20 8 0 0 0.00 0.00 0.00 0.00 0.00 0.00
2006 Toppenish 247 | 12/24/05 5/30/06 685 30 5 9 0 131 0.00 1.31 4.40 0.00 4.40
2006 Ahtanum 246 1/13/06 = 6/6/06 95 48 19 1 0 1.05 0.00 1.05 2.18 0.00 2.18
2006 Satus 183 |12/27/05 5/25/06 176 68 14 2 1 1.14 057 1.70 1.66 0.83 2.49

ICalculated by PitPro 4 (PitTag Processor), Columbia Basin Research, University of Washington
|2McNary smolts estimated from total releases multiplied by sunival rate estimates to McNary
Sreleased from two locations on Snake Creek, a lower Toppenish Creek distributary

2.5.8 Ocean Residence

Yakima Basin steelhead typically spend between one and three years in the ocean before
returning to natal streams to spawn, as detailed in the discussion of age structures in
Section 2.5.1.2. Variability in estuary and ocean conditions is a major driver of year-to-
year survival and growth of adult steelhead. Variation occurs because of changing
climatic conditions, fisheries impacts (presumed minimal for the Middle Columbia
Steelhead DPS), possible density-dependant competitive interactions with other salmon
species and hatchery fish, and variability of prey and predator abundance. NOAA
Fisheries’ Middle Columbia Steelhead Recovery Plan will address ocean and estuary
effects on the Middle Columbia River Steelhead DPS as a whole. The only specific data
about ocean survival rates of Yakima Basin steelhead comes from analysis of return rates
of PIT-tagged smolts detected during their downstream and subsequent upstream
migrations. Preliminary estimates show McNary smolt to McNary adult return rates of
2.5% to 6.3%; general experience with PIT tag returns shows that they typically
underestimate smolt to adult survival rates for the untagged portion of the run (FPC (Fish
Passage Center) and Comparative Survival Study Oversight Committee 2006). Future
efforts to assess the impacts of size, age, and condition of outmigrating smolts on ocean
survival rates will help guide efforts to manage conditions within the Yakima Basin in a
manner that improves ocean survival of outgoing smolts.

2.6  Viability Assessments for Yakima Basin Steelhead

Several efforts have been made to assess the current status of steelhead in both the
Yakima Basin and the Middle Columbia DPS as a whole. At the time of the initial listing
under the ESA in 1999 (64FR14517 and Busby (1996)), habitat degradation, low
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abundance, declining productivity, and the threat of hatchery practices to genetics of
native stocks were identified as the primary factors justifying listing.

Cramer et al. (2003; 2004) have emphasized that Yakima Basin steelhead are minimally
affected by intermixing with hatchery spawners, that abundance and productivity trends
improved significantly between the mid-1990s and 2004, and that steelhead production
from parts of the basin may be limited by conditions that promote residency. They assert
that steelhead are fully seeding currently available habitat and that the availability of
rearing habitat is limits production. They do not address the degree to which
improvements in existing habitat and increased access to currently inaccessible habitat
could increase juvenile habitat capacity nor do they address how improvements in
survival rates in migratory life stages (smolt and adult) could change the adult abundance
supported by a given smolt production capacity.

This plan incorporates the viability assessments developed by the ICTRT in 2004 through
2007 based on the Viable Salmonid Population conceptual framework (McElhany et al.
2000). The ICTRT Stock Status Assessments for the Yakima Basin (ICTRT In press)
were prepared in accordance with ICTRT guidelines (ICTRT 2004a; 2004b; 2005a;
2005b; 2007b). Supporting data were drawn from multiple sources, including previous
drafts of this recovery plan. These analyses are based on the best information available.
While this information is at times limited, the stock status assessments represent a solid
effort to utilize existing data to evaluate viability. As noted in Chapter 7, these
assessments should be updated as our ability to determine population-specific VSP
parameter improves.

Table 2.21 shows the results of the ICTRT analysis: the Satus and Toppenish populations
were each assigned an abundance/productivity risk of moderate and a Spatial
Structure/Diversity risk of moderate. The Naches population was assigned a high
abundance/productivity risk and a Spatial Structure/Diversity risk of moderate. The
Upper Yakima was ranked high for both risk classes. The rest of this section reviews the
ICTRT’s basis for these assignments.
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Table 2.21: ICTRT risk ratings for Yakima steelhead populations

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low (<1%) HV HV \Y M
Abundance/ Low (1-5%) \Y V V M
Productivity
Risk Moderate M

M M
Satus/
—250,
(6-25%) Toppenish
High
(>25%)

Viability Key: HV = Highly Viable; V = Viable; M = Not Viable, Candidate for Maintained Status

2.6.1 Satus Creek

Abundance and Productivity

The ICTRT classified the Satus Creek steelhead population as “Intermediate” in size
based on historical habitat potential analysis (ICTRT 2007). This classification requires a
minimum abundance threshold of 1,000 wild spawners with sufficient productivity
(greater than 1.35 returns per spawner at the abundance threshold) to avoid a 5%
extinction risk on the ICTRT’s viability curve. With a 10-year (1996-2005) geomean
abundance of 379 and a delimited/adjusted productivity value of 1.40 returns per
spawner, the Satus Creek steelhead population is deemed to be at moderate risk of
extinction, i.e., between the 5% and 25% risk lines for an intermediate-size population
(Figure 2.12).
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Figure 2.12: Satus abundance & productivity compared to the viability curve
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Curve is for an intermediate-sized population. The point estimate includes a 1 standard error ellipse and
95% confidence intervals (1.81 x SE for both productivity and abundance estimates).

Spatial Structure and Diversity

Both MSAs and the MiSA in the Satus Creek drainage are rated as occupied.? Table
2.22 summarizes spatial structure and diversity risk assessment scores. The ICTRT
placed the Satus Creek steelhead population at low risk for Goal A, which covers spatial
structure factors, and moderate risk for Goal B, which covers genetic and phenotypic
diversity. The three metrics contributing to the risk rating under Goal B were phenotypic
variation due to constraints on migration timing, distribution across habitat types because
of habitat loss in lower Satus Creek, and selective impacts related to migration timing
constraints. Using the lower score for the two goals gives the population an overall
spatial structure and diversity risk rating of moderate.

According to the ICTRT the population status relative to Goal B could be improved by
addressing B.1.b (phenotypic variation). The first step in addressing this component
should be a more detailed evaluation of spawning and rearing timing. That assessment
should be designed to evaluate the relative change in phenotypic characteristics for the
population and the factors driving the shifts. If further analysis confirms a significant
shift in phenotypic characteristics relative to the assumed historical condition or with
unaltered reference populations in a similar habitat, geologic, and hydrologic setting,
restoration actions should be initiated. Based on this scoring system, this metric must be
addressed in order for the status of goal B to improve to low risk.

% See Section 4.2.3 for the ICTRT definition of “occupancy.”
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Table 2.22: ICTRT spatial structure & diversity ratings for the Satus population

Risk Assessment Scores

Metric Metric | Factor | Mechanism | Goal Population

A.1.a Number and spatial
arrangement of spawning | L (1) L (1)
areas

A.lLb. Spatial extent or Low Risk

range of population L@ L@ (Mean = Low Risk
0.66)

A.l.c. Increase or

decrease in gaps or

continuities between M (0) M (0)

spawning areas

B.1.a. Major life history

strategies L) L@
Moderate

B.1.h. Phenotypic

variation M@ | M@ |[Risk

B.1.c. Genetic variation VL (2) | VL(2)

Moderate Risk
B.2.a. (1) Out-of-DPS

spawners L (1)
B.2.a. (2) Out-of-MPG L (1)
spawners
Moderate
;Qvlz Low Risk Risk
B.2.a. (3) Out-of- is
i VL (2)
Population spawners
B.2.a. (4) Within-
population hatchery L (1)

Spawners

B.3.a. Distribution of
population across habitat | M (0) M (0) M (0)
types

B.4.a. Selective change
in natural processes or M (0) M (0) M (0)
selective impacts

Overall, the Satus Creek steelhead population is not considered viable under the ICTRT
guidelines—both abundance/productivity and spatial structure/diversity elements indicate
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moderate risk. To achieve viable status, the Satus Creek population must exceed the
minimum threshold escapement of 1,000. To achieve very low risk status (high viability)
the improvement in abundance would need to be accompanied by an increase in
productivity and the changes in spatial structure and diversity described above.

2.6.2 Toppenish Population

Abundance and Productivity

The ICTRT classified the Toppenish Creek steelhead population as “Basic” in size based
on historical habitat potential analysis (ICTRT 2007). This classification requires a
minimum abundance threshold of 500 wild spawners with sufficient productivity (greater
than 1.56 returns per spawner) to avoid a 5% extinction risk on the ICTRT’s viability
curve. With a 10-year (1996-2005) geomean abundance of 322 and a delimited/adjusted
productivity value of 1.60 returns per spawner, the Toppenish Creek steelhead population
is deemed to be at moderate risk of extinction, i.e., between the 5% and 25% risk lines for
a basic-size population (Figure 2.13).

Figure 2.13: Toppenish abundance & productivity compared to the viability curve
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Curve is for a basic-sized population. The point estimate includes a one standard error
ellipse and 95% confidence intervals (1.81 x SE for both parameters).

Spatial Structure and Diversity

The ICTRT classifies both MSAs as occupied. Table 2.23 summarizes spatial structure
and diversity risk assessment scores. The ICTRT placed the Toppenish Creek steelhead
population at low risk for Goal A, which covers spatial structure factors and moderate
risk for Goal B, which covers genetic and phenotypic diversity. Using the lower score for
the two goals gives the population an overall spatial structure and diversity risk rating of
moderate.
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Table 2.23: ICTRT spatial structure & diversity ratings for the Toppenish population

Risk Assessment Scores

Metric Metric | Factor Mechanism | Goal Population

A.1.a Number and
spatial arrangement | L (1) L (1)
of spawning areas

A.Lb. Spatial
extent or range of M (0) M (0)

population Low Risk Low

Mean = 0.66 Risk

A.l.c. Increase or
decrease in gaps or
continuities L (1) L (1)
between spawning
areas

B.1.a. Major life

history strategies M (0) M ()

B.1.b. Phenotypic

variation M (0) M (0) Moderate Risk

B.1.c. Genetic

variation M (0) M (0)

B.2.a. (1) Out-of-

DPS spawners L)

B.2.a. (2) Out-of-

MPG spawners L (1)

Low Risk . Moderat
B.2.a. (3) Out-of- N Low Risk (1) e Risk

Population VL (2)
spawners

B.2.a. (4) Within-
population L (1)
hatchery spawners

B.3.a. Distribution
of population L (1) L (1) L (1)
across habitat types

B.4.a. Selective
change in natural
processes or
selective impacts

M (0) M (0) M (0)
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Since listing of the DPS in 1999, problems with adult passage, juvenile entrainment, and
instream flow have been addressed in part through several restoration projects and flow
regulation in the agricultural portion of the Toppenish Creek watershed. However,
seepage losses (which may be partly of human origin) combine in dry years with
agricultural diversions to restrict passage to and from the most important spawning and
rearing areas. Summer rearing is also precluded in lower Toppenish and Simcoe creeks.
Eggs and fry in Marion and Harrah drains, a new spawning area, are unlikely to survive
due to poor habitat and to irrigation spills during the emergence period. This ostensible
increase in range may actually increase extinction risk, hence the moderate risk rating
under the spatial extent metric.

Under Goal B, risk is elevated with respect to life history strategies given rearing
conditions in the lower creek, phenotypic variation because of constraints on adult
migration timing, and in genetic variation due to low levels of heterozygosity that may be
related to earlier passage bottlenecks. Migration timing constraints and loss of rearing
habitat in the lower creek result in moderate risk with respect to the selective impacts
metric.

According to the ICTRT, at least two major components of the spatial structure/diversity
criteria must be addressed to move this population to a low risk rating. Expansion of the
current range into historically utilized rearing areas in the lower reaches of Toppenish
Creek would increase the range of life history patterns towards historical levels. The
status relative to goal B could be improved by addressing B.1.b (phenotypic variation).
The first step in addressing this component should be a more detailed evaluation of
spawning and rearing timing. That assessment should be designed to evaluate the relative
change in phenotypic characteristics for the population and the factors driving the shifts.
If further analysis confirms a significant shift in phenotypic characteristics relative to the
assumed historical condition or with unaltered reference populations in a similar habitat,
geologic, and hydrologic setting, restorations actions should be initiated. Based on the
ICTRT scoring system, this metric must be addressed in order for the status of goal B to
improve to low risk.

Overall, the Toppenish Creek steelhead population is not considered viable under the
ICTRT guidelines—both abundance/productivity and spatial structure/diversity elements
indicate moderate risk. To achieve viable status, the abundance of the population must be
increased sufficiently to maintain the population above the minimum threshold
escapement of 500 spawners. To achieve very low risk status (high viability) those
improvements in abundance would need to be accompanied by the changes in spatial
structure and diversity described above.

2.6.3 Naches Population

Abundance and Productivity

The ICTRT classified the Naches River steelhead population as “Large” in size based on
historical habitat potential analysis (ICTRT 2007). This classification requires a
minimum abundance threshold of 1500 wild spawners with sufficient productivity
(greater than 1.26 returns per spawner at the abundance threshold) to avoid a 5%
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extinction risk on the ICTRT’s viability curve. With a 10-year (1996 to 2005) geomean
abundance of 472 and a delimited/adjusted productivity value of 1.12 returns per
spawner, the Naches River steelhead population is deemed to be at high risk of
extinction, i.e., below the 25% risk line for a large-size population (Figure 2.14).

Figure 2.14: Naches abundance & productivity compared to the viability curve
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Curve is for a large-sized population. The point estimate includes a 1 standard error ellipse and 95%
confidence intervals (1.81 x SE for both productivity and abundance estimates).

Spatial Structure and Diversity

The ICTRT classified seven of eight MSAs in the Naches Population area as occupied
(the Cowiche MSA was rated as unoccupied). Table 2.24 summarizes spatial structure
and diversity risk assessment scores. The ICTRT placed the Naches River steelhead
population at low risk for Goal A, which covers spatial structure factors, and moderate
risk for Goal B, which covers genetic and phenotypic diversity. Using the lower score for
the two goals gives the population an overall spatial structure and diversity risk rating of
moderate.
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Table 2.24: ICTRT spatial structure & diversity ratings for the Naches population

Risk Assessment Scores

Metric Metric | Factor Mechanism Goal Population

A.l.a Number and
spatial arrangement | VL (2) | L (2)
of spawning areas

A.lLb. Spatial extent
or range of L) L) Low Risk
population Mean = 1.33

A.l.c. Increase or
decrease in gaps or

continuities between L@ L (1)
spawning areas
B.1.a. Major life
history strategies M© | M(©)
B.1.b. Phenotypic )
variation M(0) [ M(0) Moderate Risk
B.1.c. Genetic
variation L@ (L@
B.2.a. (1) Out-of-
DPS spawners L@
B.2.a. (2) Out-of-
MPG spawners L@
'(‘1(;"" Risk 1 Low Risk (1)
B.2.a. (3) Out-of- VL (2)

Population spawners

B.2.a. (4) Within-
population hatchery | L (1)
spawners

B.3.a. Distribution
of population across | L (1) L (1) L (1)
habitat types

B.4.a. Selective
change in natural
processes or
selective impacts

H(D) | HED H(-1)




p. 64

Under Goal B, risk is elevated with respect to life history strategies and phenotypic
variation, because of flow regulation, including the “flip-flop” water management
strategy, affecting rearing conditions in the main stem below the Tieton River. Migration
timing constraints in the lower Naches and the lower Yakima, and the aforementioned
loss of rearing habitat in the lower Naches, both hamper mainstem rearing strategies and
result in high risk with respect to the selective impacts metric.

The status relative to goal B could be improved by addressing phenotypic variation,
beginning with a more detailed evaluation of spawning and rearing timing to evaluate the
relative change in phenotypic characteristics for the population and the factors driving the
shifts. If further analysis confirms a significant shift in phenotypic characteristics relative
to the assumed historical condition or with comparable unaltered reference populations,
restoration actions should be initiated. The status rating could also be improved by
evaluating detrimental selective impacts of activities affecting within-basin passage, and
reducing those impacts if warranted. Based on the ICTRT scoring system, this metric
must be addressed in order for the status of goal B to improve to low risk.

Overall, the Naches River steelhead population is not considered viable under the ICTRT
guidelines—both abundance/productivity and spatial structure/diversity elements indicate
moderate risk. To achieve viable status, the abundance of the population must be
increased sufficiently to maintain the population above the minimum threshold
escapement of 1500 spawners. To achieve very low risk status (high viability) those
improvements in abundance would need to be accompanied by the changes in spatial
structure and diversity described above.

2.6.4 Upper Yakima Population

Abundance and Productivity

The ICTRT classified the Upper Yakima River steelhead population as “Large” in size
based on historical habitat potential analysis (ICTRT 2007). This classification requires a
minimum abundance threshold of 1500 wild spawners with sufficient productivity
(greater than 1.26 returns per spawner at the abundance threshold) to avoid a 5%
extinction risk on the ICTRT’s viability curve. With a 10-year (1996 to 2005) geomean
abundance of 85 and a delimited/adjusted productivity value of 1.12 returns per spawner,
the Upper Yakima River steelhead population is deemed to be at high risk of extinction,
i.e., below the 25% risk line for a large-size population (Figure 2.15).



Figure 2.15: Upper Yakima abundance & productivity compared to viability curve
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Spatial Structure and Diversity
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Table 2.25 summarizes spatial structure and diversity risk assessment scores. The ICTRT
placed the Upper Yakima River steelhead population at moderate risk for Goal A, which
covers spatial structure factors, and high risk for Goal B, which covers genetic and

phenotypic diversity. Using the lower score for the two goals gives the population an

overall spatial structure and diversity risk rating of high.
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Table 2.25: ICTRT spatial structure & diversity ratings for Upper Yakima population

Risk Assessment Scores
Metric Metric | Factor | Mechanism | Goal Population
A.1.a Number and spatial
arrangement of spawning | L (1) L (1)
areas
A.Lb. Spatial extent §
range mf’g(;gufaﬁgr‘] o [M@© |M(@© | Moderate Risk 2
(Mean = 0) 2
D
A.l.c. Increase or [
decrease in gaps or
continuities between H (D) H (D
spawning areas
B.1.a. Major life history : .
strategies H (1) H (1)
B.l_.b._ Phenotypic M (0) M (0) High Risk
variation I
=
0
B.1.c. Genetic variation H (-1) H (-1) L c;_/?'
L:QT ~
D
B.2.a. (1) Out-of-DPS NA 2
spawners
B.2.a. (2) Out-of-MPG NA
spawners
Iliqvl\: Low Risk
B.2.a. (3) Out-of- IS
- NA
Population spawners
B.2.a. (4) Within-
population hatchery VL (2)
spawners
B.3.a. Distribution of
population across habitat | L (1) L) L (1)
types
B.4.a. Selective change
in natural processes or H (-1) H (-1) H (-1)
selective impacts
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Under Goal A, extinction risk is elevated with respect to spatial extent or range and
increase in gaps between spawning areas. Of the 14 MSAs, only seven are judged to have
steelhead spawning in both their upper and lower portions (the ICTRT standard for
occupancy). Another four MSAs are occupied in their lower portions only, and
significant gaps exist between spawning areas.

Under Goal B, risk is elevated with respect to life history strategies and phenotypic
variation, because of flow regulation, including the “flip-flop” water management
strategy, affecting rearing conditions in the mainstem and because of curtailment of
presmolt migration within and between tributaries. Migration timing constraints in the
lower Yakima, long migration distances coupled with past and present constraints on
passage at Roza Dam, and the aforementioned loss of rearing habitat in the mainstem
both hamper mainstem rearing strategies and result in high risk with respect to the
selective impacts metric.

Overall, the Upper Yakima River steelhead population is not considered viable under the
ICTRT guidelines—both abundance/productivity and spatial structure/diversity elements
indicate high risk of extinction. The ICTRT concludes that improving the overall rating to
Viable will require substantial improvements in current abundance and productivity
relative to the recent base period. Improved passage at Roza Dam and into Taneum and
Big creeks was only recently restored (post 1988), and further improvements in survival
and in habitat availability (including provision of access into currently blocked areas) will
likely be required to meet overall abundance and productivity objectives for this
population. Key improvements in spatial/structure and diversity (described above) will
also be required.
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3 Factors for Decline

3.1 Introduction 3.4 Relationship of Threats to Limiting Factors
3.2 Definition of Threats 3.5In-Basin Threats and Limiting Factors
3.3 Definition of Limiting Factors 3.6 Out-of-Basin Threats and Limiting Factors

3.1 Introduction

This chapter gives an overview of the factors that have contributed to the decline in
steelhead populations identified in Chapter 2. To provide a context for the actions
presented in Chapter 5, this chapter discusses the threats and limiting factors currently
affecting the four steelhead populations in the Yakima Basin. Chapter 3 does not give a
reach-by-reach assessment of habitat conditions and limiting factors for Yakima Basin
steelhead habitat. More detailed reach-specific assessments can be found in the habitat
assessment portions of the Yakima Subbasin Plan (Yakima Subbasin Fish and Wildlife
Planning Board 2005) and the Limiting Factors Analysis conducted for the Washington
State Conservation Commission (Haring 2001); numerous other watershed assessments
give information for specific geographic areas. These more detailed assessments will be
incorporated into the implementation scheduling process described in Chapter 6.

3.1.1 General Overview of Steelhead Population Decline

Salmon, and trout recolonized and expanded their range in the Columbia River Basin
after the most recent Ice Age (10,000-15,000 years ago). Native Americans had access to
an abundant fish resource comprised of coho, chum, and sockeye salmon, spring,
summer, and fall runs of Chinook, steelhead, bull trout, cutthroat trout, Pacific lamprey,
and white sturgeon. Their cultures were formed around the availability of anadromous
fish (Craig and Hacker 1940), with catches increasing as their populations rose and
fishing techniques developed. Estimates of pre-development (late 1700s) abundance of
Columbia River salmon and steelhead ranged from about 8 million (Chapman 1986) to
14 million (NPPC 1986) fish.?” While questions exist about the degree of cyclic
variations in freshwater and ocean habitat conditions, it is quite certain that salmon and
steelhead have declined to a small fraction of their former abundance and distribution
(NRC 1996, Figure 3-2). In recent decades, the total run of all salmon and steelhead has
ranged from one to two million fish, with about three-quarters of the recent spring
Chinook and summer steelhead runs consisting of fish cultured to smolt size in
hatcheries. The overall decline of anadromous fish runs in the Columbia Basin has been
reviewed extensively (Busby et al. 1996; Lichatowich 1999; Nehlsen et al. 1991; NPPC
1986; NRC 1996).

2" Estimates of pre-development salmon and steelhead numbers are based on multiplying the
maximum catches in the latter part of the 1800s (which reached 3-4 million salmon and
steelhead) with the assumed catch rates by all fishing gear.
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The decline of salmon and steelhead in the Yakima Basin occurred in two major phases.
During the first phase, between 1850 and roughly 1900, Yakima runs declined about 90%
from historical values (Davidson 1953; Lichatowich 1999; Tuck 1995). Initial causes of
decline include diversion of instream flows into unscreened watercourses for irrigation
(Lichatowich 1999; Tuck 1995) and over-harvest in early mainstem fisheries. In the
second phase, covering the years 1900 to the present, native sockeye (O. nerka), coho (O.
kisutch), and summer Chinook were extirpated and the abundance of the other stocks fell
to small fractions of historical values. The construction of dams to convert natural glacial
lakes into storage reservoirs early in the twentieth century blocked off many miles of
spawning and rearing habitat and, along with reduced flows and increased temperatures
in the lower Yakima, led to the extinction of native sockeye salmon. Reservoir and
diversion operations cut off access to headwater streams and significantly changed flow
and temperature regimes downstream, resulting in reductions in spawning, rearing, and
migratory habitat quality and quantity. Unscreened diversions are known to have stranded
large numbers of fish. While a long history of fish screening programs has greatly
reduced extent of such stranding, many unscreened diversions remain. Irrigation
diversions reduced flows, sometimes to the point of drying out specific stream reaches.
Irrigation drains have severely impacted water quality in some tributaries and in the
lower Yakima River, (although recently many components of some irrigation effluents
have been reduced).

Development of the Columbia River dams also had a large impact on anadromous fish
runs by reducing survival rates for upstream and downstream migrants. Steelhead are
able to return to the sea after spawning and then travel upstream to spawn again. The
degree to which repeat spawners contributed to the productivity of Yakima Basin
steelhead populations prior to European settlement is unknown, but is presumed
depressed from historic levels due to general changes in habitat and the development and
operation of the Columbia River hydropower system. Early hatcheries constructed to
mitigate for fish loss at mainstem dams were operated without a clear understanding of
population genetics. Although hatcheries were increasing the abundance of depleted
stocks, they were probably also decreasing the diversity of the native populations with
which they overlapped.

Human population growth and associated land uses within the basin (agriculture, mining,
timber harvest, transportation systems, and urban and rural development) have
significantly affected salmon and trout spawning and rearing habitat. The National
Research Council Committee on Protection and Management of Pacific Northwest
Anadromous Salmonids identified habitat problems as a primary cause of declines in wild
salmon runs (ISAB 1996; ISAB 2000; NRC 1996). They identified the fragmentation and
loss of available spawning and rearing habitat, migration delays, degradation of water
quality, removal of riparian vegetation, decline of habitat complexity, alteration of stream
flows and stream bank and channel morphology, alteration of ambient stream water
temperatures, sedimentation, and loss of spawning gravel, pool habitat and large woody
debris.

Floodplain development has degraded floodplain and channel function. Portions of the
Yakima River and its tributaries have been detached from their historical floodplains,
impairing floodplain function, reducing access to off-channel habitats, and reducing flow
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and elevating temperatures. Urbanization (especially in alluvial floodplains) and livestock
grazing practices have altered riparian habitat (Busby et al. 1996; NMFS 1996;
Washington Department of Fisheries et al. 1993; West Coast Steelhead Biological
Review Team 1999). Exotic species introductions have directly and indirectly affected
steelhead. All these activities (harvest, hydropower, hatcheries, and habitat, both within
and outside of the Yakima Basin) acted in concert to decrease the abundance,
productivity, spatial structure, and diversity of steelhead populations in the Yakima
Basin.

The 2004 Yakima Subbasin Plan (Yakima Subbasin Fish and Wildlife Planning Board
2005) and the Yakima River Habitat Limiting Factors Analysis for the Yakima (Haring
2001) describe, in some detail, the array of habitat modifications that currently affect the
quantity and quality of salmonid habitat within the Yakima Basin. Although land and
water management practices have typically improved in recent decades, factors such as
storage dams, diversions, roads and railways, agriculture (including livestock grazing),
residential development, and forest management all continue to affect steelhead and their
habitat in the Yakima Basin.

3.1.2 Ongoing Efforts to Address the Decline of Steelhead

Changing land-use practices have reduced some threats to steelhead and increased others.
Many activities that address threats and reverse the long-term decline of steelhead in the
Yakima Basin have been initiated at the federal, state, and local levels (e.g., restrictive
harvest regulations, habitat improvement projects, adoption of various land management
rules, and development of conservation strategies and plans). Appendix C gives an
overview of some of the major fish restoration programs in the Yakima Basin. While
these efforts are important to the conservation and recovery of ESA-listed species,
additional work is needed to minimize current threats to recovery. Chapter 5 proposes
specific actions to be taken to recover steelhead populations. The remainder of Chapter 3
addresses the threats and limiting factors that currently affect steelhead populations in the
Yakima Basin. This provides a context for understanding the purpose for actions
proposed in Chapter 5.

3.2  Definition of Threats and Limiting Factors

3.2.1 Threats

Section 4(a) (1) of the Endangered Species Act of 1973 lists five sets of threats to
consider when determining species status under the ESA. These listing factors are: (A)
the present or threatened destruction, modification, or curtailment of its habitat or range;
(B) over-utilization for commercial, recreational, scientific, or educational purposes; (C)
disease or predation; (D) the inadequacy of existing regulatory mechanisms; or (E) other
natural or manmade factors affecting its continued existence. Historical and current
human activities associated with these five factors—especially habitat-related factors—
have negatively affected steelhead in the Yakima Basin to the point that they were listed
under the ESA, as described in Chapter 1. The National Marine Fisheries Service (1996)
listed a number of habitat-related factors affecting the Middle Columbia River Steelhead
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ESU and the Yakima Basin that led to the 1999 listing. They included water withdrawal,
conveyance, and storage, flood control, logging, agriculture, mining, road building, and
urbanization. Their list closely corresponds to the definition of threats used in this
document.

The ESA describes the human and naturally induced actions that have resulted in the
decline of steelhead populations as threats. According to NMFS’ Draft Guidelines for
Limiting Factors and Threats Assessment (2005):

Threats are the human actions or natural events (e.g., road building,
floodplain development, fish harvest, hatchery influences, and volcanoes)
that cause or contribute to limiting factors. Threats may be caused by the
continuing results of past events and actions as well as by present and
anticipated future events and actions.

While the term “threats” carries a negative connotation, it does not mean that activities
identified as threats are inherently undesirable. They are typically legitimate and
necessary human activities that may at times have unintended negative consequences on
fish populations—and that can also be managed in a manner that minimizes or eliminates
these negative impacts.

3.2.2 Limiting Factors

Limiting factors are the specific changes in conditions through which threats affect the
abundance, productivity, spatial distribution, and diversity of the species of concern
(NMFS 2005). Limiting factors are characterized in relation to the biological needs of the
species. According to NMFS’ Draft Guidelines for Limiting Factors and Threats
Assessment (2005):

Limiting factors are the physical, biological, or chemical features (e.g.,
inadequate spawning habitat, high water temperature, insufficient prey
resources) experienced by the fish at the population, intermediate (e.g.,
stratum or major population grouping), or ESU-levels that result in
reductions in VSP parameters (abundance, productivity, spatial structure,
and diversity) at any life stage. Key limiting factors are those with the
greatest impacts on a population’s ability to reach its desired status.

Table 3.1, Table 3.2, Table 3.3, Table 3.4, Table 3.5 and Table 3.6 list the threats and
associated limiting factors identified by recovery planners in the Yakima Basin. Sections
3.3.1 thru 3.3.6 describe these in more detail for each population area. NOAA Fisheries
has identified 12 basic limiting factors that affect the viability of Middle Columbia
Steelhead populations, as described below:

1) Degraded floodplain connectivity and function: The loss, impairment, or
degradation of floodplain connectivity; access to previously available habitats
(seasonal wetlands, off-channel habitat, side channels); and a connected and
functional hyporheic zone.
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2) Degraded channel structure and complexity: The loss, impairment, or
degradation of channels; a suitable distribution of riffles and functional pools;
functional amounts and sizes of large woody debris or other channel structure.

3) Degraded riparian areas and LWD recruitment: Factor includes loss,
degradation or impairment of riparian conditions important for production of food
organisms and organic material, shading, bank stabilizing by roots, nutrient and
chemical mediation, control of surface erosion, and production of large-sized
woody material.

4) Altered hydrology: Changes in the hydrograph that alter the natural pattern of
flows over the seasons, causing inadequate flow, scouring flow, or other flow
conditions that inhibit the development and survival of salmonids.

5) Degraded water quality: Degraded or impaired water quality due to abnormal
temperature, or levels of suspended fine sediment, dissolved oxygen, nutrients,
heavy metals, pesticides, herbicides and other contaminants (toxics).

6) Altered sediment routing: Altered sediment routing leading to an
overabundance of fine-grained sediments, excess of course-grained sediments,
inadequate course-grained sediments, and/or contaminated sediment.

7) Impaired fish passage: The total or partial human-caused blockage to previously
accessible habitat that eliminates or decreases migration ability or alters the range
of conditions under which migration is possible. This may include seasonal or
periodic total migration blockage.

8) Hatchery-related adverse effects: Any hatchery-related adverse effects on
natural-origin salmonid population survival and productivity.

9) Harvest-related adverse effects: Any harvest-related adverse effects on survival.

10) Predation/Competition/Disease: Predation or competition levels that have been
elevated above likely rates in a normative system due to human actions.

11) Degraded estuarine and nearshore marine habitat: The loss, impairment or
degradation of intertidal, salt marsh, and other functional estuarine and marine
vegetation; altered amounts, quality, distribution, and timing of freshwater
inflows; loss of estuary complexity; access to previously available habitats; and
inadequate large woody debris.

12) Mainstem Columbia River hydropower-related adverse effects: Any adverse
effects caused by the operation of hydroelectric dams in the mainstem Columbia
and Snake rivers.

Table 3.1, Table 3.2, Table 3.3, Table 3.4, Table 3.5 and Table 3.6 show the
correspondence between the limiting factors used in this plan and these more general
limiting factors from NOAA Fisheries. For more details on NOAA Fisheries’ limiting
factors and their application to the Middle Columbia River Steelhead DPS, see the
Middle Columbia Steelhead Recovery Plan (to be released in 2009).
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Basinwide Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors | Actions
Inadequate migration flow
because of irrigation storage
1 or flood control headspace Flow 4) Altered hydrology BW1,3,4,5
Regulation of stream flow targets
for irrigation storage and
flood control Altered hydrograph affects 4) Altered hydrology
g o BW1,3,4,
2 riparian and submerged Flow 3) Degraded riparian 512
vegetation area & LWD recruitment !
Water storage and Entrainment, injury or delay of Withdrawals (entrainment)
. . 9 3 downstream migrants at . ! 7) Impaired fish passage | BW2,6
diversion structures . . Obstructions
diversions
Forest harvest practices, Increased risk and severity of 4) Altered hydrology
road construction and fire 4 forest disease, pests and land- | Sediment load, Flow 6) Altered sediment BW13
suppression scape scale fire routing
Drought worsens effects of
Climate variation and other threats on adult Flow, Temperature, Key 4) Altered hydrology
5 - ) . 5) Degraded water
trends spawning success and habitat quantity Lalit
juvenile survival q y
6 I_nmde_ntal take in legal Harassment 9) Harvest-related BW14
fisheries adverse effects
In-basin Harvest
7 lllegal harvest of steelhead Harassment 9) Harvest-related BW14

adverse effects
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Basinwide Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors | Actions
Slow recolonization of
8 reopened habitats by small NONE NONE BW&6,7
populations
Ecological Legacy 9 Lack of nutrients in rearing Food 5) Dggraded water BWS,15
areas quality
4) Altered hydrology
10 Reduction of beaver activity Channel stability, Flow 2) Degraded channel BW11

structure & complexity




Table 3.2: Lower mainstem Yakima threats and limiting factors
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Lower Mainstem Threats and Limiting Factors

Level 3 EDT
Survival
Threat Limiting Factor Factors NOAA Limited Factors Actions
Inadequ_ate migration flow Flow Altered hydrology LM2,5,7
below diversions
Withdrawal of stream Loss of habitat quantity
flow for irrigation and and diversity below Flow Altered hydrology LM2,5,7
hydropower diversions
Increased summer water
temperature below Temperature | Degraded water quality LM7
diversions
. Temperature,
ngh temperature, Sediment Degraded water quality
Conveyance of sediment and other : . LM2,9
NS . : load, Altered sediment routing
irrigation deliveries pollutants in summer flow .
. Chemicals
and return flow in -
Streams False attraction due to
high flow and/or mixing of | Flow Altered hydrology LM2,9
sources
Entrainment, injury or Withdrawals
Water storage and . . ,
. . delay of downstream (entrainment), | Impaired fish passage LM3
diversion structures : . : .
migrants at diversions Obstructions
High water temperature,
low flow in summer due to Temperature, | Altered hydrology : LM7
. Flow Degraded water quality
. - floodplain storage loss
Floodplain constriction —
and development Degradgd fiparian . L
vegetation needed for Habitat Degraded riparian area & LWD
e ) . . LM6,7
shade, bank stability and diversity recruitment

food
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Lower Mainstem Threats and Limiting Factors

Level 3EDT
Survival
Threat # Limiting Factor Factors NOAA Limited Factors Actions
Reduced availability of . L
9 | woody debris in the Key h_abltat Degrz_;lded riparian area & LWD LM6.7
. quantity recruitment
channel and floodplain
Simplified, degraded, gtgzﬂi';e' ‘o
10 | and/or unstable stream habitaty’ y Degraded channel structure & complexity | LM6
channels :
guantity
. Habitat
Redyced quantity and/or diversity, Key | Degraded floodplain connectivity &
11 | quality of side channel . ) LM6,7
) habitat function
habitat :
guantity
Predation,
Increased habitat for Competition . . .
12 predatory and exotic fish (with other Predation/Competition/Disease BW10
Management of Gravel species)
Pits River capture creating Channel Degraded channel structure & complexity
13 | channel instability and stability, Degraded water quality BW10
raising water temperature | Temperature | Altered sediment routing
Non-_natlve fish 14 Pre(_jatlon by bass and Predation Predation/Competition/Disease LM3,7,
species catfish BW16
Natlv_e predatory fish 15 Increased _predgtlon by Predation Predation/Competition/Disease LMS3, 7,
species northern pikeminnow BW16
Increased predation by
Predatary birds and 16 gulls and pelicans, Predation Predation/Competition/Disease LM3,7

mammals

especially at inriver
structures
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Satus Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors Actions
nveyan f irrigation . . : .
dce?liveer?/eas gﬁ;retu?r?t ° 1 High temperature, sediment and | Temperature, Sediment load, Degraded water quality s34
. other pollutants in summer flow Chemicals Altered sediment routing ’
flow in streams
V\_/aterlstorage and 2 Upstream migration blockages or Obstructions Impaired fish passage S5
diversion structures delays at diversions
High water temperature, low flow
3 in summer due to floodplain Temperature, Flow Altered hydrology . S1
Degraded water quality
storage loss
Simplified, degraded .

- . ' X Channel stability, Ke Degraded channel
Floodplain constriction | 4 and/or unstable stream . iy, Rey 9 | s1
and development channels habitat quantity structure & complexity

Reduced quantity and/or . . . .
) q Y Habitat diversity, Key Degraded floodplain
5 quality of side channel . - - \ S1
: habitat quantity connectivity & function
habitat
- . Impaired fish passage
Forest harvest practices, Impassable and/or Obstructions, Channel P passag
road construction and fire | 6 Degraded channel S6

suppression

unstable stream crossings

stability

structure & complexity
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Satus Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors Actions
Loss of riparian, floodplain Altered hydrology
and wetland function due , : : Degraded riparian
! to tree harvest and road Habitat diversity, Flow area & LWD S7
building recruitment
Accelera’qon and Altered sediment
degradation of runoff . .
. . Sediment load, routing
8 (sediment, high summer S7
Temperature Degraded water
temperature) by road and Lalit
skid trail drainage 9 Y
Degraded channel
Damage to stream Channel stability, Habitat structure &_complexnty
9 channels, banks and . . Degraded riparian S2
L diversity
riparian zones area & LWD
recruitment
Grazing Impacts 10 Sedimentation of streams Sediment load fghet:r?g sediment S2
High water temperature, Altered hydrology
11 low flow in summer due to | Temperature, Flow Degraded water S8

wet meadow storage loss

quality
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p. 79

Toppenish Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors Actions
Loss of habitat quantity
Withdrawal of stream 1 and d|_ver3|ty below Flow Altered hydrology T5
N diversions
flow for irrigation and
hydropower Increased summer water Degraded water
2 temperature below Temperature . T5
i : quality
diversions
. Degraded water
High temperature, . )
) Temperature, Sediment quality
3 sediment and other ) . T2,6
: load, Chemicals Altered sediment
pollutants in summer flow .
routing
Conveyance of .
irrigation deliveries and Fglse attraction du_e o
i 4 high flow and/or mixing of | Flow Altered hydrology T6
return flow in streams
sources
Stream channel Channel stability, Habitat | Degraded channel
5 modifications to convey diversity, Key habitat structure & T1,6
irrigation or return flow guantity complexity
Entrainment, injury or Withdrawals
Water storage and . : ,
) . 6 delay of downstream (entrainment), Impaired fish passage | T4
diversion structures : : . .
migrants at diversions Obstructions
High water temperature, Altered hydrology
7 low flow in summer due to | Temperature, Flow Degraded water T1,2
Floodplain constriction {:I)%oc:glir& ?ito;?gre] loss quality
and development ve getation neaeded for Degraded riparian
8 9 Habitat diversity area & LWD T7

shade, bank stability and
food

recruitment
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Toppenish Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors Actions
Reduced availability of Degraded riparian
9 woody debris in the Key habitat quantity area & LWD T1
channel and floodplain recruitment
Simplified, degraded, . Degraded channel
10 and/or unstable stream ﬁ;&?{;el j;?]?i't“ty’ Key structure & T1
channels 9 Y complexity
Reduced quantity and/or . . . Degraded floodplain
11 guality of side channel E:t?iltftt dlz\;irj:ty, Key connectivity & T1
habitat 9 Y function
Impaired fish passage
12 Impassable and/or Obstructions, Channel Degraded channel T34
unstable stream crossings | stability structure & '
complexity
Degraded riparian
Loss of riparian, floodplain area & LWD
Forest harvest and wetland function due recruitment
practices, road 13 Habitat diversity, Flow : T8
! , to tree harvest and road Degraded floodplain
construction and fire . o
. building connectivity &
suppression function
Acceleration and Degraded water
degradation of runoff Sediment load quality
14 (sediment, high summer ' : T8
Temperature Altered sediment
temperature) by road and routin
skid trail drainage g
Degraded channel
Damage to stream structure &
Livestock grazing 15 channels, banks and dcicgrsri]f | stability, Habitat E%mfiz)é'éyri arian T10
riparian zones y are% Py LWDp

recruitment
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Toppenish Threats and Limiting Factors

Threat # Limiting Factor Level 3 EDT Survival Factors | NOAA Limiting Factors Actions
16 Sedimentation of streams | Sediment load Alte_red sediment T9
routing

High water temperature, Altered hydrology

17 low flow in summer due to | Temperature, Flow Degraded water T10
wet meadow storage loss quality
Stock water diversions Altered hydrology

18 during low stream flow Flow, Temperature Degraded water T5

periods

quality




Table 3.5: Naches population area threats and limiting factors
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Naches Threats and Limiting Factors

Level 3 EDT Survival NOAA Limiting
Threat # Limiting Factor Factors Factors Actions
Inadequate
migration flow below
1 reservoirs because Flow Altered N30 BW1
Regulation of of irrigation storage hydrology '
stream flow for or flood control
irrigation storage headspace targets
and flood control Low June-August
> and high Sept-Oct Flow Altered N4
flows below hydrology
reservoirs
Loss of habitat
_ 3 quantity and Flow Altered N1,2,3,4,15,17,21,24,25,26,
Withdrawal of diversity below hydrology BWS5
stream flow for diversions
irigation and Increased summer
hydropower Degraded water | N1,2,3,4,15,17,21,24,25,26,
4 water temperature Temperature :
i . quality BWS5
below diversions
_C(_)nve_:yance of Stream channel Channel stability, Degraded
irrigation e o ) . )
deliveries and 5 madifications to Habitat diversity, channel
return flow in convey irrigation or | Key habitat structure &
return flow quantity complexity
streams
6 Migration blockages Obstructions Impaired fish N9
Water storage and at storage dams passage
diversion - -
structures Upstream migration . Impaired fish
7 blockages or delays | Obstructions N16
passage

at diversions
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Naches Threats and Limiting Factors

Level 3 EDT Survival NOAA Limiting
Threat # Limiting Factor Factors Factors Actions
Cogr;e sediment Key habitat Altered sediment
8 deficiency below . .
quantity routing
storage dams
temperature, ow Altered
P ’ hydrology N5,10,11,12,
9 flow in summer due | Temperature, Flow
: Degraded water | 19,20,28
to floodplain storage .
quality
loss
Simplified, - Degraded
10 degraded, and/or (lzza?ggigfb'“ty’ channel N10,11,12,14,
unstable stream Yy structure & 20,27,28
quantity .
channels complexity
. , . : Degraded
Floodplain Reduced qgantlty Habitat qhversny, floodplain N5,10,11,12,
e 11 and/or quality of Key habitat L
constriction and . . . connectivity & 19,20, 27,28
side channel habitat | quantity .
development function
Channel
12 aggradation Obstructions Impaired fish N6,18.20
upstream from passage
constrictions
Impaired fish
passage
Impassable and/or Obstructions, Degraded
13 unstable stream .
Channel stability channel

crossings

structure &
complexity
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Naches Threats and Limiting Factors

Level 3 EDT Survival NOAA Limiting
Threat # Limiting Factor Factors Factors Actions
Degraded
Loss of riparian, riparian area &
floodplain and Habitat diversity LWD recruitment
14 wetland function due Flow ’ Degraded N7,8,14,22,23
to tree harvest and floodplain
road building connectivity &
function
Acceleration and
Forest harvest ?jrgorgd(zgg?mo;m Altered sediment
practices,_ road 15 | high summer : Sediment load, routing NS
construction gnd temperature) by Temperature Degraded water
fire suppression road and skid trail quality
drainage
Loss of forest cover Altered
16 needed to moderate | Flow h BW10,13
ydrology
snowmelt
Increased risk and Altered
severity of forest Sediment load, hydrology
17 disease, pests and Flow Altered sediment N23, BW10,13
landscape-scale fire routing
Degraded
channel
Damage to stream Channel stability structure &
Livestock grazing | 18 | channels, banks and Habi . L7 complexity N22,29
T abitat diversity
riparian zones Degraded

riparian area &
LWD recruitment
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Naches Threats and Limiting Factors

Level 3 EDT Survival NOAA Limiting
Threat # Limiting Factor Factors Factors Actions
19 Sedimentation of Sediment load Alte_red sediment N22.29
streams routing
Degraded
channel
Damage to stream . structure &
20 channels, banks and Channel .Stab'!'ty’ complexity N13
. L Habitat diversity
Streamside riparian zones Degraded
recreation riparian area &
LWD recruitment
Disturbance of
21 | spawning fish and Harassment NONE N13
redds
"Ecoloaical Slow recolonization
g" 22 | of reopened habitats NONE BW7
Legacy

by small populations




Table 3.6: Upper Yakima population area threats and limiting factors
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Upper Yakima Threats and Limiting Factors

Level 3EDT
Threat # Limiting Factor Survival Factors NOAA Limiting Factors Actions
High June-
Regulation of 1 ﬁgl%l\jvst flow Flow Altered hydrology u3
stream flow for reservoirs
irrigation Unstable
storage and and/or low
flood control 2 Winter-Spring Flow Altered hydrology
flows below
diversions uz1
Inadequate
3 Lné?;\?vnon flow Flow Altered hydrology u2
diversions
Withdrawal of Loss of habitat
stream flow for | 4 g_uantl_ty ?)n? Flow Altered hydrology U4
irrigation and d!vers!ty elow
hydropower iversions
Increased
summer water
5 temperature Temperature Degraded water quality U4,5,BW5
below
diversions
Conveyance High summer
of irrigation 6 flow in delivery | Flow Altered hydrology U311

deliveries and

reaches
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Upper Yakima Threats and Limiting Factors

Threat

#

Limiting Factor

Level 3 EDT
Survival Factors

NOAA Limiting Factors

Actions

return flow in
streams

High
temperature,
sediment and
other pollutants
in summer flow

Temperature,
Sediment load,
Chemicals

Degraded water quality
Altered sediment routing

u19

Water storage
and diversion
structures

Migration
blockages at
storage dams

Obstructions

Impaired fish passage

us

Upstream
migration
blockages or
delays at
diversions

Obstructions

Impaired fish passage

U1,5,6,7,9

Floodplain
constriction
and
development

10

High water
temperature,
low flow in
summer due to
floodplain
storage loss

Temperature,
Flow

Altered hydrology
Degraded water quality

Ul2,14,15

11

Degraded
riparian
vegetation
needed for
shade, bank
stability and
food

Habitat diversity

Degraded riparian area & LWD
recruitment

uis
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Upper Yakima Threats and Limiting Factors

Level 3EDT
Threat # Limiting Factor Survival Factors NOAA Limiting Factors Actions
Reduced
availability of . L
12 woody debris in Key h_abltat Degraded riparian area & LWD U13.14
the channel quantity recruitment
and floodplain
Simplified,
degraded, Channel
13 and/or unstable | stability, Key Degrade.d channel structure & Uul11,12,13,
. . complexity 14,15
stream habitat quantity
channels
Reduced : : .
. Habitat diversity, , -
14 gﬂglrll:;)g ?Qi?jgar Key habitat Eji%;%dned floodplain connectivity & U12,13.15
channel habitat quantity
Impassable Impaired fish passage
15 and/or unstable | Obstructions, Degraded channel structure &

stream
crossings

Channel stability

complexity
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Upper Yakima Threats and Limiting Factors

Level 3EDT
Threat # Limiting Factor Survival Factors NOAA Limiting Factors Actions
Changes in
timing and
amount of
stream flows
due to altered
upland runoff Flow, Altered hydrology Ui15,16,17
16 patterns (locally .
. Temperature Degraded water quality BW10
variable effects
Watershed due to
Development impervious
areas, irrigation
return flows
etc.)
Stormwater
runoff and . .
17 associated Sedlment load, Degraded V\_/ater quallf[y U16,17,19,BW10
. Chemicals Altered sediment routing
water quality
degradation
Increased Predation,
18 habitat for Co_mpetmon Predation/Competition/Disease BW10
predatory and (with other
exotic fish species)
Management River capture
of Gravel Pits creating Channel Degraded channel structure &
channel - . u1s3,
19 instability and stability, complexity BW10
Y Temperature Degraded water quality

raising water
temperature
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Upper Yakima Threats and Limiting Factors

Level 3EDT
Threat # Limiting Factor Survival Factors NOAA Limiting Factors Actions
Impassable Impaired fish passage
20 and/or unstable Obstruct|ons,_ . Degraded channel structure & ui1o0
stream Channel stability :
: complexity
crossings
Loss of
riparian,
floodplain and Degraded riparian area & LWD
21 wetland Habitat diversity, | recruitment ui13,18
function due to | Flow Degraded floodplain connectivity & BW10
tree harvest function
Forest harvest ﬁﬂﬁdri?]ad
practices, road Accelegrjation
construction and
and fire .
SuDDression degradation of
PP runoff
(sediment, high | Sediment load, | Altered hydrology
22 summer Temperature Degraded water quality uls, BWIO
temperature)
by road and
skid trail
drainage
Loss of forest
23 cover needed Flow, Altered hydrology U18. BW10.13
to moderate Temperature Degraded water quality ’ ’

snowmelt
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Upper Yakima Threats and Limiting Factors

Level 3EDT
Threat # Limiting Factor Survival Factors NOAA Limiting Factors Actions
Damage to Degraded channel structure &
stream Channel complexity
24 channels, Stab'"t.y’ Habitat Degraded riparian area & LWD
banks and diversity ;
o recruitment
riparian zones ul4
Sedimentation | Sediment load Altered sediment routing
25 Degraded channel structure &
of streams Temperature .
complexity
Livestock High water
grazing temperature,
low flow in Temperature, Altered hydrology
26 . u20
summer due to | Flow Degraded water quality
wet meadow
storage loss
Stock water
d'V?rS'OnS Flow, Altered hydrology
27 during low .
Temperature Degraded water quality
stream flow
periods
Damage to Degraded channel structure &
stream Channel complexity
_ 28 channels, Stab'“t.y’ Habitat Degraded riparian area & LWD
Streamside b_anks and diversity recruitment
Recreation riparian zones
Disturbance of
29 spawning fish Harassment NONE

and redds
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Upper Yakima Threats and Limiting Factors

Level 3EDT
Threat # Limiting Factor Survival Factors NOAA Limiting Factors Actions
30 Blocka_tge O.f Obstructions Impaired fish passage
fish migration
Slow
recolonization
Ecolog!llcal 31 of rgopened NONE NONE BW7
Legacy habitats by
small

populations
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3.2.3 Relationships of Threats to Limiting Factors

The relationship between threats and limiting factors can be complex, with a single threat
affecting many limiting factors, and a single limiting factor being a function of many
interacting threats. Sections 3.5.1 to 3.5.6 describe the interaction of threats and limiting
factors that affect the basin as a whole, the shared migration corridor of the lower
mainstem and the four population areas. Section 3.6 gives a brief overview of threats and
limiting factors acting on Yakima Basin steelhead during their time outside of the
Yakima Basin.

3.3 In-Basin Threats and Limiting Factors

The following sections describe the threats and limiting factors that occur throughout the
basin, in the Lower Yakima River, and in the four population areas—Satus Creek,
Toppenish Creek, Naches River and Upper Yakima.

3.3.1 Basinwide Threats and Limiting Factors

See Table 3.1. for a compilation of basinwide threats and limiting factors, which are also
linked to the recovery actions described in Chapter 5, Recovery Actions.

Basinwide Effects of Changed Flow Regimes

In the Yakima Basin, water is an essential resource. Since the 1850s, extensive water
supply systems have been developed to store and deliver water to irrigated agriculture
and, to a lesser degree, to industrial, domestic, and hydropower users. This has made the
Yakima Basin one of the most productive agricultural regions in the United States and the
world. The federal government authorized the Yakima Irrigation Project in 1905. This
brought a number of private irrigation projects under the jurisdiction of the BOR and
resulted in construction of five storage reservoirs that enabled expansion of irrigated
acreage to 464,000 acres in six divisions. Lands irrigated under the Project extend from
Cle Elum to the Tri-Cities. There are six major diversion dams (Easton, Roza, Tieton,
Wapato, Sunnyside, and Prosser), 420 miles of canals, 1,697 miles of laterals, 30
pumping plants, and 144 miles of drains. Generators served by Roza and Chandler canals
produce hydroelectric power ((BOR 2002), and a generator was installed at Tieton Dam
in 2006. The Wapato Irrigation Project diverts its water from the river just below Union
Gap to serve 136,000 acres of irrigated lands on the Yakama Reservation. Water delivery
and storage systems in the basin range from these larger systems to small ditches on
tributaries owned and managed by one or two private landowners. Many tributaries have
been converted into irrigation distribution systems, such as the Wilson/Naneum Creek
system in the Kittitas Valley, or drainage systems such as lower Toppenish Creek and
Marion Drain.

These diverse systems are an essential part of the basin’s economy, past, and present.
They have also had significant impacts on fish populations in the basin. Managing water
supply and delivery systems in a manner that meets economic needs while minimizing
negative impacts on fish populations is one of the principal challenges faced in
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recovering steelhead populations. There have been many efforts to lessen the impact of
this infrastructure on fish—improved screening, improvements in water use efficiency,
reconstruction for improved or restored passage—but the infrastructure itself has
remained in place and expanded over time. Additional changes in the configuration of
infrastructure—the function and location of storage dams, delivery and return points for
irrigation water conveyance, delivery, and routing of water—are required to address the
impacts of the altered flow regimes (see Chapter 5).

Adequate flows are necessary for migrating adult steelhead to pass upstream to spawning
areas, provide rearing habitat, and facilitate smolt emigration to marine environments.
Flows also affect other habitat parameters like temperature, riparian vegetation, and food
supply. In an unregulated condition, the flows in the Yakima Basin would be dominated
by snowmelt-driven discharge peaks in May or June that then decline to ground-water
driven base flows in August and September. Late autumn rainfall and minor snowmelt
would augment summer base flow, with Chinook winds causing occasional winter high
water events. Steelhead are adapted to these natural seasonal flow patterns, which
maintained a variety of habitats and facilitated migratory behavior.

Management of water storage and delivery systems in the Yakima Basin has significantly
altered this flow pattern. Now winter and spring runoff from the upper Yakima, Kachess,
Cle Elum, Tieton and Bumping rivers is captured in storage reservoirs and is utilized to
meet summer irrigation needs in accordance with yearly entitlements. These operations
result in streamflows across the basin that are often out of phase with the life-history
requirements of native salmonids (Fast et al. 1991; Stanford et al. 2002) and riparian
species such as cottonwoods (Jamieson and Braatne 2001). The most significant changes
in flow regimes are the creation of: 1) unnaturally low flows, 2) unnaturally high flows,
3) rapidly changing flow levels, 4) return flows, and 5) altered sediment and wood
transport. Issues associated with each of these are described below. The most significant
area in which a largely natural flow regime has been maintained is the Naches River
above its confluence with the Tieton.

Reduced Flows

Low flows arise under two basic situations. From April through October, irrigation
diversions and other water withdrawals reduce streamflows in tributaries throughout the
basin (examples include Manastash, Ahtanum, and Cowiche creeks and the Teanaway
River), in the lower mainstem Naches, and in the mainstem Yakima below Sunnyside
Dam.”® These low flows and associated increased temperatures limit the availability of
summer and early fall rearing habitat in affected tributary and lower mainstem reaches
and create passage barriers for migrating and rearing steelhead. As discussed in section
2.5.1.1, the timing of the start of upstream migration into the Yakima River by adult
steelhead is driven by flow and temperature conditions. Decreased flows and increased
temperatures generally prevent adults from entering the Yakima River prior to
September. Since fish are holding in either the Columbia or Yakima rivers from mid-

2 Winter diversions for power generation and, in some tributaries, for stock water, can also
decrease stream flows. These instances are addressed in the area-specific discussions.
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summer until spawning begins in late winter, the effect that this delay in in-migration has
on survival and reproductive success is unknown.

Low flows also occur in the Tieton River below Tieton dam and the Upper Yakima and
Cle Elum rivers when releases from Cle Elum, Kachess, and Keechelus dams are
minimized to store water for irrigation. The effects of these low winter and spring flows
on rearing juveniles are not well understood. Lowered flows also occur in the bypass
reaches associated with the Roza and Chandler Hydro power plants.

These low flows and associated increases in water temperature are hypothesized to
increase travel times for migrating smolts, expose smolts to increased predation rates, and
reduce the extent and variety of off-channel habitat available for use during the out-
migration period. In many years, these low flows truncate the out-migration window for
smolts migrating downstream and may alter the emigration cues that trigger smolts to
emigrate towards the ocean. It is also likely that reduced streamflow and longer travel
time in the lower Yakima River decrease survival of kelts during their downstream
migration. The need for a better understanding of the relationship between flows,
temperature and other habitat conditions and survival of outmigrating smolts is
highlighted in Chapter 7.

Overall, decreased flows and associated temperature regimes have a selective effect on
Yakima Basin steelhead for both in-migration (delaying entry to the system) and out-
migration (truncating the smolt run and kelt out-migration in late spring). EDT model
results based on spawn timing and flow in the tributaries show that these effects probably
are most severe on the Naches and Upper Yakima populations. The potential for viable
steelhead life histories that included both short- and long-term juvenile rearing in
mainstem habitats has been reduced by the loss of summer rearing habitat extent (low
flow) and suitability (temperature) in the lower Naches River and the Yakima River
below Sunnyside diversion dams.

Increased Flows

The mainstem Yakima, Cle Elum, Tieton, and lower Naches rivers are all used to deliver
water stored in large headwater reservoirs to downstream users. This results in
unseasonably high flows (Bumping Reservoir has a much more limited effect on the
Bumping and Naches rivers due to its small size). Flows are increased further due to the
“flip-flop” flow management strategy, which was established in 1981 in response to a suit
brought against BOR by the Yakama Nation in order to protect spring Chinook redds in
the Upper Yakima and Cle Elum rivers. Flip-flop consists of delivering water primarily
via the Upper Yakima in the spring and summer while conserving water in Rimrock
reservoir for use in August through October, when flows in the Upper Yakima are
dropped to the levels that will be sustained through the winter in order to protect redds.

Water deliveries in general and flip-flop operations in particular result in high summer
flow through the Cle Elum/Yakima arm until September when the water supply is
switched to the Rimrock and Bumping reservoirs in the Tieton/Naches arm, which then
experiences high flow until the irrigation season ends in October. While flip-flop has
helped to protect upper Yakima spring Chinook, associated high flows have significantly
impacted steelhead habitat. The most drastic impacts are in the Tieton River, where the
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unnaturally high and sustained flows in late summer and fall are posited to have greatly
reduced available habitat for rearing steelhead, both through the immediate influence of
high velocities and the reduction in mid-to small sized sediment and woody debris
(currently Oak Creek, a small tributary with unregulated flows, is the only part of the
Tieton River watershed consistently used by spawning steelhead).

Fry emergence in the Upper Yakima occurs from mid-June through the end of July, when
natural flows would begin to drop. The sustained high flows associated with irrigation
water deliveries are hypothesized to reduce growth and potentially survival. Pearsons et
al. (1993) studied at O. mykiss in regulated reaches of the Yakima Basin and
hypothesized that such flow fluctuations during the month following swim-up were
responsible for the scarcity of young-of-the-year observed during subsequent snorkeling
and electro-fishing surveys in areas with highest redd densities. They also found that O.
mykiss in the Yakima River grow slower than trout in other regional rivers, and attributed
these slow growth rates to degraded growing conditions produced by reservoir releases
throughout the summer rearing period. Flow manipulation may also affect steelhead
through competition for food, which becomes scarcer under fluctuating or artificially
high flows (James et al. 1999). The increases in summer flows and associated decreases
in summer temperatures in the Upper Yakima are hypothesized to favor resident life
histories in the mainstem, potentially reducing the number of anadromous smolts
produced. Chapter 7 identifies better understanding the impacts of delivery flows and
flip-flop on juvenile steelhead as a key knowledge gap.

In tributary settings, high flows associated with use for irrigation conveyance and
operation spill from canals can have mixed effects on habitat conditions. This is primarily
an issue in the lower reaches of tributaries to the Upper Yakima, which are used to
convey irrigation delivery and return flows.

Rapid Changes in Flow

Flow oscillations during the irrigation season may also reduce habitat quality for juvenile
steelhead. While a seasonal range of flows is vital, stable base flows support high
salmonid growth rates during periods of high ecosystem production from late spring
through early fall (Poff and Ward 1989; Stanford et al. 1996). Rapid reductions in flow
associated with flip-flop operations in the Upper Yakima and Naches and the initiation of
storage control below Parker can reduce macroinvertebrate populations that serve as food
source (Arango 2001), and limit growth of riparian vegetation, especially cottonwood
seedlings. Power plant operation and screen maintenance activities in the Chandler and
Roza canals can also combine to produce large flow fluctuations in the Yakima River
when the canals are dropped for maintenance and rewatered to generate power.

Return Flows

Return flows associated with irrigation use can increase stream temperatures and

transport sediment and associated contaminants into n