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This chapter sets forth goals consistent with the healthy and harvestable vision for focal
salmonid species addressed by this plan as well as management objectives for other
significant fish and wildlife species. The section starts with a summary of draft viability
criteria recommended by NOAA’s Technical Recovery Team. A recovery scenario then
describes target improvements for all populations within the ESU consistent with the
viability criteria. These population improvements are described in terms of spawner
abundance and productivity improvement increments needed to move from current to
desired status. Benchmarks for spatial structure, diversity, juvenile abundance, and
habitat are also identified to provide systematic standards for gauging future population
status relative to all parameters identified by the WLC-TRT as related to viability. Long
term harvestability goals are also discussed.

RECOVERY GOALS 5-1



LOWER COLUMBIA SALMON RECOVERY & SUBBASIN PLAN December 2004

5.1 Overview

The vision of this plan is for all Lower Columbia salmon and steelhead to be recovered to
“healthy, harvestable levels that will sustain productive sport, commercial, and tribal fisheries,
through the restoration and protection of the ecosystems upon which they depend and the
implementation of supportive hatchery and harvest practices.” This vision for recovery
encompasses ESA de-listing goals in the sense that ESA de-listing could be achieved while
working toward this vision.

This recovery plan focuses on Washington subbasins. However, it also presents preliminary
assumptions about the recovery of Oregon populations. Lower Columbia River salmon and
steelhead ESUs include both Washington and Oregon populations. Assumptions for Oregon
populations were used to ensure that Washington goals are consistent with achieving viability of
the entire ESU. Assumptions about Oregon populations were developed in consultation with the
Oregon Department of Fish and Wildlife, but do not necessarily represent Oregon’s view of
recovery. Final Oregon population goals will be developed separately and will ultimately be
incorporated into a domain wide recovery plan.

Where our data and knowledge of a species permit, recovery goals provide measurable
criteria which can be used to monitor progress in protection and recovery. Where our data and
understanding are lacking, these goals are more qualitative. In either case, it should be noted that
our existing data and knowledge for all species as well as our understanding of the complex
ecosystems on which they depend is less than complete. For this reason, it should be expected
that recovery criteria and goals may be refined over time as additional scientific analyses are
completed and new information becomes available.

This chapter describes the recovery goals for salmon and steelhead as well as objectives for
other fish and wildlife species affected by this plan. Salmon and steelhead recovery goals are
described using: 1) interim viability criteria identified by the Willamette Lower Columbia
Technical Recovery Team (TRT), 2) a recovery scenario that establishes priorities among
populations and subbasins, 3) abundance and productivity objectives for each population
consistent with the recovery scenario, 4) changes in human impacts and threats consistent with
population objectives, 5) benchmarks for other viable salmonid population parameters that
provide guidance for recovery strategies and progress evaluations, and 6) long term harvest
goals. For other fish and wildlife species, goals are based on the current status of the species,
their habitat needs, their role in the ecosystem, and, where applicable, social, cultural, and legal
factors.
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5.2 Salmon and Steelhead Recovery Criteria

The biological goals for salmon and steelhead in this plan are based on and explicitly
incorporate the work of the Willamette/Lower Columbia Technical Recovery Team (TRT). The
TRT was convened by NOAA Fisheries to provide technical guidance and recommendations
relating to the recovery of salmon and steelhead in the Willamette/Lower Columbia Domain.
The TRT has developed recommendations for biological criteria for population and ESU-level
viability (criteria that would indicate when populations or ESUs had a high probability of
persistence into the future). The TRT has submitted a series of recommendations to NOAA
Fisheries (McElhany et. al. 2003).

The TRT described viability based on probability of persistence over a 100-year timeframe
(Table 1) and developed an approach to recovery that included overall ESU viability criteria, and
criteria based on smaller units of strata and populations (Figure 1). The TRT approach has five
essential elements:

Stratified Approach: Every life history and ecological zone stratum that historically existed
should have a high probability of persistence. Salmon ESUs in the lower Columbia River were
stratified by the TRT into ecological zones (coast, cascade, and gorge) and life history types
(spring run, fall run, etc.).

Viable Populations:  Individual populations within a stratum should have persistence
probabilities consistent with a high probability of strata persistence. The TRT defined high
persistence probability based on the presence of at least two populations with a negligible risk of
extinction and a strata average of a medium-low risk of extinction.

Representative Populations: Representative populations need to be preserved but not every
historical population needs to be restored. Selected populations should include “core”
populations that are highly productive, “legacy” populations that represent historical genetic
diversity, and dispersed populations that minimize susceptibility to catastrophic events.

Non-deterioration: No population should be allowed to deteriorate until ESU recovery is
assured. Currently productive populations and population segments must be preserved. Recovery
measures will be needed in most areas to arrest declining status and offset the effects of future
impacts.

Safety Factors: Higher levels of recovery should be attempted in more populations because not
all attempts will be successful. Recovery efforts must target more than the minimum number of
populations and more than the minimum population levels thought to ensure viability.

Table 1.  Viability categories identified by the Willamette-Lower Columbia Technical Recovery Team.

Scale Viability Description ;)rflizisltgl?:;l
0 Very low (VL) Either extinct or very high risk of extinction 0-40%
1 Low (L) Relatively high risk of extinction 40-74%
2 Medium (M) Medium risk of extinction 75-94%
3 High (H) Low (negligible) risk of extinction (represents a “viable” level) 95-99%
4 Very High (VH)  Very low risk of extinction >99%

" 100-year persistence probabilities.
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Populations were delineated by the TRT
based on a review of current and historical
information (Myers et al. 2003). Strata were
defined as groups of populations of an ESU
with similar life history traits within the same
ecological zone. Each ESU consists of two or
more strata containing different life history and
ecological zone combinations (Figure 2). Lower
Columbia River ESUs generally include
Washington and Oregon populations from the
Columbia River mouth to the Big White Salmon
River in Washington and the Hood River in
Oregon. Distinct ecological zones in this range
include Coast, Cascades, and Gorge watersheds.
Chinook life history types include stream-type
spring run, ocean-type fall run (tules), and
ocean-type late fall run (brights). Thus, Chinook
salmon strata include Coast fall, Cascade fall,
Cascade late fall, Gorge spring, etc. Similar
distinctions occur for listed steelhead and chum
salmon.

The TRT’s guidelines for ESU, strata, and
population level criteria was drawn from
previous work on the VSP concept (McElhany
et. al. 2000). Recommendations for ESU and
strata criteria address ESU diversity and risks
(Box 1). Recommendations for population
viability relate population status to adult
abundance, adult productivity, juvenile
abundance, spatial structure, diversity, and
habitat (Box 2). Many of these parameters are
interrelated and interactions are complex.
Although the TRT pointed to all factors as being
important, they developed specific population
objectives only for abundance and productivity.
For other population parameters, the TRT made
general recommendations, which were used by
the LCFRB to develop benchmarks that provide
guidance for recovery strategies and evaluations
of progress. Objectives for abundance and
productivity, and benchmarks for spatial
structure, diversity, juvenile abundance, and
habitat will be refined in the future as outlined
in the recovery actions of this plan.

ESU Clriteria

/ Historical template

/ Catastrophe risk

’ Metapopulation dynamics
/ Evolutionary potential

/ Recovery strategies

Strata Criteria

/ How many populations
/ Core populations

/ Genetic legacy

/ Catastrophe risk

Population Persistence
Probabilities

/ Integration of population attributes

Population Criteria

" Juvenile outmigrant productivity

/ Within-population diversity
' Habitat

Adult productivity and abundance

/ Within-population spatial structure

Figure 1. Willamette/Lower Columbia viability
criteria (from McElhany et al. 2003). The
bullets list key considerations involved in

each criteria.
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Cascade

Hood River

Figure 2. Ecological zones identified for recovery strata
by the Willamette/Lower Columbia Technical
Recovery Team for listed salmon and steelhead
populations in lower Columbia River
Evolutionarily Significant Units.

The TRT also provided a scoring
system to evaluate  population
persistence probabilities (McElhany et
al. 2003). Each population criteria is
evaluated separately on a 0-4 scale,
where 0 is either extinct or a very high
risk of extinction, 1 is a relatively high
risk, 2 is a medium risk, 3 is a low risk
(viable), and 4 is at very low risk of
extinction (Table 1). Criteria scores
are then averaged to the overall
population persistence level (based on
all of the population viability criteria).
This plan includes assessments of the
current status of populations based on
an average of scoring done by the
TRT and the LCFRB. Since this is a
plan for Washington populations,
current status is not provided for
Oregon populations. Additional
details on the application of
population scoring in this recovery
plan can be found in Appendix E.

Box 1. ESU and strata viability criteria from the Willamette-Lower Columbia Technical Recovery Team.

ESU-Level Viability Criteria

1. Every stratum (life history and ecological zone combination) that historically existed should have a high

probability of persistence.

2. Until all ESU viability criteria have been achieved, no population should be allowed to deteriorate in its

probability of persistence.

3. High levels of recovery should be attempted in more populations than identified in the strata viability

criteria because not all attempts will be successful.

Strata-Level Viability Criteria

1. Individual populations within a stratum should have persistence probabilities consistent with a high

probability of strata persistence.

2. Within a stratum, the populations restored/maintained at viable status or above should be selected to:
a. Allow for normative meta-population processes, including the viability of “core” populations, which are

defined as the historically most productive populations.

b. Allow for normative evolutionary processes, including the retention of the genetic diversity represented

in relatively unmodified historic gene pools.
c. Minimize susceptibility to catastrophic events.
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Box 2. Population viability criteria from the Willamette-Lower Columbia Technical Recovery Team.

Adult Population Productivity and Abundance

1. In general, viable populations should demonstrate a combination of population growth rate, productivity, and
abundance that produces an acceptable probability of population persistence. Various approaches for
evaluating population productivity and abundance combinations may be acceptable, but must meet reasonable
standards of statistical rigor.

2. A population with non-negative growth rate and an average abundance approximately equivalent to estimated
historic average abundance should be considered to be in the highest persistence category. The estimate of
historic abundance should be credible, the estimate of current abundance should be averaged over several
generations, and the growth rate should be estimated with adequate statistical confidence. This criterion takes
precedence over criterion 1.

Juvenile Migrant Production

1. The abundance of naturally produced juvenile migrants should be stable or increasing as measured by
observing a median annual growth rate or trend with an acceptable level of confidence.

Within-Population Spatial Structure

1. The spatial structure of a population must support the population at the desired productivity, abundance, and
diversity levels through short-term environmental perturbations, longer-term environmental oscillations, and
natural patterns of disturbance regimes. The metrics and benchmarks for evaluating the adequacy of a
population’s spatial structure should specifically address:

a. Quantity: Spatial structure should be large enough to support growth and abundance, and diversity
criteria.

b. Quality: Underlying habitat spatial structure should be within specified habitat quality limits for life-
history activities (spawning, rearing, migration, or a combination) taking place within the patches.

c. Connectivity: spatial structure should have permanent or appropriate seasonal connectivity to allow
adequate migration between spawning, rearing, and migration patches.

d. Dynamics: The spatial structure should not deteriorate in its ability to support the population. The
processes creating spatial structure are dynamic, so structure will be created and destroyed, but the rate of
flux should not exceed the rate of creation over time.

e. Catastrophic Risk: the spatial structure should be geographically distributed in such a way as to minimize
the probability of a significant portion of the structure being lost because of a single catastrophic event,
either anthropogenic or natural.

Within-Population Diversity

1. Sufficient life-history diversity must exist to sustain a population through short-term environmental
perturbations and to provide for long-term evolutionary processes. The metrics and benchmarks for evaluating
the diversity of a population should be evaluated over multiple generations and should include:

a. Substantial proportion of the diversity of a life-history trait(s) that existed historically,

b. Gene flow and genetic diversity should be similar to historic (natural) levels and origins,
c. Successful utilization of habitats throughout the habitat, and

d. Resilience and adaptation to environmental fluctuations.

General Habitat

1. The spatial distribution and productive capacity of freshwater, estuarine, and marine habitats should be
sufficient to maintain viable populations identified for recovery.

2. The diversity of habitats for recovered populations should resemble historic conditions given expected natural
disturbance regimes (wildfire, flood, volcanic eruptions, etc.). Historic conditions represent a reasonable
template for a viable population; the closer the habitat resembles the historic diversity, the greater the
confidence in its ability to support viable populations.

3. At a large scale, habitats should be protected and restored, with a trend toward an appropriate range of
attributes for salmonid viability. Freshwater, estuarine, and marine habitat attributes should be maintained in a
non-deteriorating state.
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5.3 Salmon and Steelhead ESU Goals

5.3.1 The Recovery Scenario

ESU-level recovery goals are described in this plan by a recovery scenario that identifies a
combination of populations and population status levels that meet TRT recovery criteria for a
viable ESU. The scenario represents one of many possible combinations of populations and
recovery goals that could meet the TRT’s ESU- and strata-level viability criteria. Different
scenarios may fulfill the biological requirements for recovery but can have unique implications
for various stakeholders. Selection of a scenario for incorporation into the recovery plan is in
part a policy decision based on scientific, biological, social, cultural, political, and economic
considerations. This recovery scenario was developed through a collaborative process with a
representative group of stakeholders.

The recovery scenario was developed with specific consideration of the biological
significance and recovery feasibility of each population. Biological significance was based on
current status, potential for improvement, historical significance, proximity to other selected
populations with reference to catastrophic risks, and location relative to strata with reduced
expectations. Feasibility of recovery was evaluated based on expected progress as a result of
existing programs, absence of apparent impediments toward recovery, and other management
considerations (e.g. fish trapping ability).

The recovery scenario designates individual population goals at three levels of contribution:

Primary populations are those that would be restored to high or “high+” viability. At least two
populations per strata must be at high or better viability to meet recommended TRT criteria.
Primary populations typically, but not always, include those of high significance and medium
viability. In several instances, populations with low or very low current viability were
designated as primary populations in order to achieve viable strata and ESU conditions. In
addition, where factors suggest that a greater than high viability level can be achieved,
populations have been designated as High+. High" indicates that the population is targeted to
reach a viability level between High and Very High levels as defined by the TRT.

Contributing populations are those for which some restoration will be needed to achieve a
stratum-wide average of medium viability. Contributing populations might include those of low
to medium significance and viability where improvements can be expected to contribute to
recovery.

Stabilizing populations are those that would be maintained at current levels (likely to be low
viability). Stabilizing populations might include those where significance is low, feasibility is
low, and uncertainty is high.

The recovery scenario describes the target status (i.e. primary, contributing, or stabilizing)
for each population within the lower Columbia ESUs (Table 2). The underlying population-level
goals are described in Figure 5 through Figure 10. At least two populations are targeted for
improvement to high or high+ levels of viability in every stratum except for strata within the
Gorge ecological zone. Overall, the recovery scenario would restore each salmonid stratum to an
average viability of medium or higher. Population and strata viability goals were higher than the
minimum required to meet TRT criteria to provide a safety factor should goals for some
populations not be achieved.
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Very High Viability

High+

High Viability } Primary

Medium Viability Contributing

Abundance

Stabilizing

Now

Time

Figure 3. Example population trajectories corresponding to scenario designations.

Table 2. Primary (P), contributing (C), and stabilizing (S) population designations for the recovery
scenario. Respective target viabilities are high or better, medium, and no lower than current
levels. Primary populations identified for greater than high viability objectives are denoted with
an ‘*’, X refers to subset of larger population. Dashes indicate species is not present.

Fall Fall
Chinook Chinook
(tule) (bright)

Spring Winter  Summer 1
Chinook G steelhead steelhead Coho

Grays/Chinook “ -
Elochoman/Skamokawa “ -
; Mill/Abernathy/Germany C -
< | Youngs Bay (OR) S -
8 Big Creek (OR) S --
Clatskanie (OR) B -
Scappoose (OR) S -
Lower Cowlitz C --
Upper Cowlitz S
Cispus -
Tilton -
= SF Toutle X
& | NF Toutle S
< | Coweeman
Q
»n | Kalama P
< | Lewis (NF) X
o EF Lewis P
Salmon X -
Washougal P -
Sandy (OR) S P
Clackamas (OR) C -
= | Lower Gorge C --
%2 Upper Gorge S -
© | White Salmon -
O | Hood (OR) S -

1t is assumed that one tule fall Chinook, one chum, and two coho populations in OR will be “primary” category and
three chum populations will be in the “contributing” category. Assignments of specific populations shown are
illustrative only. OR will identify specific assignments upon completing its population review.
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Recovery opportunities in the Gorge are limited by the small numbers of populations and the
high uncertainty of restoration feasibility because of Bonneville Dam. Recovery of gorge
populations will be attempted but success will be highly uncertain given the continued existence
of Bonneville Dam. The TRT’s strata delineations between the gorge and Cascade strata
populations are also uncertain and several chum and chinook populations downstream from
Bonneville Dam may be quite similar to those upstream of Bonneville Dam. The recovery
scenario identifies improvement in more than the minimum number of populations including
several in the adjacent strata in order to provide a safety factor should not all attempts in the
gorge prove successful. This approach mitigates some of the increased risk to the ESU that
could occur as a result of not achieving the TRT’s recommendations for strata within the gorge
ecological zone. This is a more precautionary approach to gorge strata recovery uncertainties
than merely assuming they can be effective given the fundamental changes to the gorge habitats.
Monitoring and adaptive management in the course of plan implementation will provide more
information on the feasibility of recovering chinook and chum populations above Bonneville
Dam and can lead to adjustments in expectations and actions.

Recovery will require significant actions in most subbasins (Figure 4). Several Washington
subbasins have been identified with the potential to provide substantial contributions to the
viability of multiple species and populations. These include the Grays and Elochoman in the
coast ecological zone; the Cowlitz, Kalama, Lewis, and Washougal in the Cascade ecological
zone; and the lower Gorge in the Gorge ecological zone. Substantial improvements are not
required in some severely degraded subbasins although recovery goals require additional
protection and restoration efforts to prevent further declines until recovery of other populations is
achieved. Examples include Salmon Creek.

Grays River

P o ST

W - [

Creek 3 = o

Clatskanie .
il Kalama River |
Youngs River il _‘f;-\/_)_,-\/.‘

EF Lewis River

(4 Lower Gorge
Tribs
Hood River

Sandy River

3 or more primary
Clackamas River
At least 1 primary or contributing

gl

No primary or contributing

To be determined

Figure 4. Numbers of primary, contributing, and stabilizing salmon and steelhead populations in each
subbasin.
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5.3.2 Population Priorities

Population priority rationales are brief descriptions of the basis for classification and
selection for inclusion in recovery scenarios. Rationales summarize the biological significance,
risk reduction, feasibility, and social/political considerations upon which designations were
based. Rationales are presented for each species.

Fall Chinook
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FigureS. Improvements in population viability for fall Chinook corresponding to biological objectives
identified in recovery scenario for Washington. Oregon populations displayed with (A)
correspond to hypothetical biological objective to achieve ESU recovery across both states.

The scenario targets recovery of at least two tule fall Chinook populations to high levels of
viability in both the Coast and Cascade strata. Recovery of at least two Gorge populations to
high levels will be highly uncertain given current low numbers, limited habitat potential for the
lower Gorge population, and Bonneville Dam impacts for the upper Gorge population. Medium
levels of viability may be realistic for the lower Gorge, upper Gorge, and White Salmon
populations. Kalama and Washougal population goals were targeted for high viability because of
uncertain prospects of Gorge strata populations. Oregon populations may provide additional risk
reduction options although Oregon populations are small and habitat potential is limited.

Grays (Primary, High) — The historical Grays River fall Chinook population was likely average
in abundance for coastal tule fall Chinook populations. There was a hatchery fall Chinook
program in the basin for almost 40 years, but it was recently eliminated. Current returns of
natural produced fall Chinook are among the lowest in the ESU.
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Elochoman (Primary, High) — Elochoman fall Chinook population were targeted for High status
to address ESU and coast strata risks in meeting tule fall Chinook recovery criteria. Historical
populations of fall chinook in coastal strata streams may have been small and constrained by low
early fall flows but the TRT identified these populations based on a review of the available
evidence. The Elochoman River likely contained the most significant historical coastal fall
Chinook population, but does have a history of hatchery transfers from other lower Columbia
basins. There is a weir operation at tidewater in the Elochoman that could be used to implement
an integrated hatchery and wild program, although hatchery fall chinook would need to be
marked before separation at he weir could be implemented. Additionally, the current habitat
condition is better than many other watersheds for fall Chinook.

Mill/Abernathy/Germany (Contributing, Medium) — Mill/Abernathy/Germany tule fall Chinook
population targeted for medium status in response to current adult spawning return information.
The TRT identified this populations based on a review of the available evidence. However, the
historical significance of the fall Chinook populations in these small tributaries is uncertain.
They were largely represented by strays from Abernathy Hatchery until that program was
eliminated. They currently support natural spawning populations, with the largest numbers
typically in Mill Creek.

Lower Cowlitz-Below Mayfield Dam (Contributing, Medium) — This is likely the most significant
historical lower fall Chinook Columbia population. There is a large hatchery program but few
out of basin hatchery transfers have occurred. The hatchery and natural spawners are similar,
although the natural population has consistent annual contributions from stray Lewis River wild
spawners. An integrated hatchery and natural program may be difficult because of the feasibility
of sorting fish prior to spawning.

Upper Cowlitz-Above Mayfield Dam (Stabilizing, Very Low) — Upper Cowlitz fall Chinook
population is not targeted for improvements. Upper Cowlitz fall Chinook is not currently
proposed for reintroduction above the dams on the Cowlitz because of conflicts with spring
Chinook reintroduction efforts.

Toutle (Stabilizing, Low) — This was historically a large tule fall Chinook population and the
current combined hatchery and wild returns are large. There is a significant history of hatchery
transfers from other lower Columbia basins. The primary historical spawning areas of the North
Fork and mainstem Toutle remain impacted by the eruption of Mt. St. Helens. There is also
spawning that occurs in the lower SF Toutle and Green Rivers.

Coweeman_(Primary, High') — Coweeman fall Chinook were targeted for High+ status to
address ESU risk in meeting tule fall Chinook recovery criteria. This population is one of two
tule populations without a history of significant hatchery influence and is considered a genetic
legacy population. The current population is small at about 300-900 adult spawners per year.

Kalama (Primary, High) — The hatchery program has maintained a local stock with negligible
outside basin influence. Hatchery and wild fish are likely similar and the combined returns are
one of the larger in lower Columbia tule populations. There is an existing weir operation in the
lower river that could be used to manage an integrated hatchery and wild program. Kalama fall
Chinook were targeted for high viability in part to compensate for lower goals for Gorge
populations.
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NF Lewis (Primary, High+) — North Fork Lewis bright fall Chinook were targeted above high
viability to recognize favorable current status, existing program expectations, and risk reduction
in meeting recovery criteria for fall Chinook bright populations. This is the healthiest fall
Chinook population in the lower Columbia basin and one of only two late fall bright populations.
There is no direct hatchery fall Chinook program influence and the FERC license includes flow
enhancement and hatchery safeguards. Critical rearing habitat has been protected with the
purchase of Eagle Island.

EF Lewis (Primary, High+) — The EF Lewis and Coweeman populations are the only tule
populations without a history of significant hatchery influence and both are considered a genetic
legacy population. The current population is small at about 200-800 adult spawners per year.
Salmon Creek fall Chinook are considered part of the East Fork Lewis population although
Salmon Creek fall Chinook are not targeted for improvements. EF Lewis and Coweeman fall
Chinook populations were targeted for High+ status to address ESU risk in meeting tule fall
Chinook recovery criteria.

Washougal (Primary, High) — This was a large tule fall Chinook population historically and
current combined hatchery and wild returns are large. There is a significant history of hatchery
transfers from other lower Columbia basins. This population has the potential to be managed as
integrated hatchery and wild programs. There is no current weir operation but it would be
feasible in the lower river. Chum enhancement may benefit natural spawning of fall Chinook.
Washougal fall Chinook are targeted for high viability to partially compensate for lower goals
for Gorge populations.

Lower Gorge-Below Bonneville Dam (Contributing, Medium) — The lower Gorge subbasin
includes small Oregon and Washington streams between Washougal River and Bonneville Dam.
On the Washington side, these include Hamilton, Hardy, and Duncan creeks. There are concerns
with low flows in the early fall not providing adequate access for fall Chinook spawning in small
tributaries and in the mainstem Columbia. There is competition in the mainstem Columbia with
later spawning bright fall Chinook. Recovery to high levels of viability is uncertain because low
flows in the late summer and fall restrict access of spawners to these small tributaries.

Upper Gorge-Above Bonneville Dam (Stabilizing, Low) — This includes small tule fall Chinook
populations in the lower Wind and Hood rivers. There is consistent straying from returning
Spring Creek Hatchery tule adults to the Wind River and competition from hatchery and
naturally produced upriver bright fall Chinook. The Bonneville Reservoir has inundated
significant portions of the historical habitat.

White Salmon (Contributing, Medium) — The historical tule fall Chinook population was large in
the White Salmon. Currently, the population is impacted by Condit Dam, although fall Chinook
habitat is available downstream of the dam, and upstream from Bonneville Reservoir inundation.
The spring creek hatchery program, which originated from White Salmon fall Chinook stock, is
located immediately downstream of the river mouth and straying of returning hatchery adults to
the White Salmon River is consistent. A treaty Indian fishery targets Spring Creek Hatchery fish
near the river mouth. The White Salmon population is targeted for medium viability to reflect
concerns with hydro impacts (Bonneville and Condit Dam), and higher harvest rates associated
with combined Indian and non-Indian fisheries.
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Figure 6. Improvements in population viability for spring Chinook corresponding to biological objectives
identified in recovery scenario for Washington. Oregon populations displayed with (A)
correspond to hypothetical biological objective to achieve ESU recovery across both states.

Four Cascade populations are targeted for high levels of viability. There is considerable
uncertainty in prospects for recovery of the lower Columbia spring Chinook populations. Most
Washington populations occurred historically in habitats upstream of current hydrosystems and
recovery will rely on reintroduction success. Thus, multiple populations were targeted for
aggressive recovery efforts to balance ESU risk. Oregon’s Sandy River population will likely
make substantial contributions to ESU viability. The historical Hood River population is extinct.

Upper Cowlitz (Primary) /Cispus (Primary), High+; Upper NF Lewis (Primary, High) — The
vast majority of spring Chinook habitat in the lower Columbia is found in these three areas.
Spring Chinook will not likely meet recovery criteria without sustaining viable populations in at
least two of these three major historical production areas. Upper Cowlitz and Cispus population
targets were targeted for High' status. The upper Cowlitz and Cispus were the most significant
production areas in the lower Columbia and current reintroduction efforts have shown the ability
for the habitat to produce. There are problems with low collection rates for juvenile passage, but
reintroduction efforts have progressed for several years while such efforts in the North Lewis
have not yet begun. To date, collection of naturally produced spring Chinook juveniles at
Cowlitz Falls Dam has been the most difficult of the three species reintroduced into the upper
Cowlitz basin. However, to realize habitat potential, adequate passage through the Cowlitz and
Lewis hydro systems must be achieved. Upper Cowlitz and Cispus spring chinook populations
will be most effectively managed as a combined unit because of physical difficulties of
maintaining separate populations.
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Toutle (Contributing, Medium) — This population may have been historically small, but it is not
affected by a hydrosystem in the watershed. The mainstem and NF Toutle are still recovering
from the effects of the Mt. St. Helens eruption, but there may be some potential for spring
Chinook production in the SF Toutle and NF Toutle tributaries. Toutle was targeted for medium
viability to compensate for potential uncertainty in other areas. Spring chinook from the Cowlitz
hatchery have been released into the NF Toutle in recent years with the last release in 2002.

Kalama (Primary, High) — The historical significance of this population is questionable and the
best spring Chinook habitat was historically blocked by lower Kalama Falls. However, some
natural spawning currently occurs and a hatchery program in the basin provides an opportunity
for conservation-based efforts. In addition, Kalama spring Chinook are not limited by difficulties
in dam passage that make upper Cowlitz and Lewis reintroduction efforts uncertain. The
hatchery program in the Kalama River would need to incorporate naturally-produced spring
chinook into the broodstock to meet this goal.

White Salmon (Contributing, Low) — This population was historically significant but is currently
extinct. Reintroduction would include use of an outside stock and would require passage
upstream of Condit Dam. The best source stock may be from the Klickitat, which is outside the
lower Columbia ESU. The TRT would need to provide criteria for evaluating appropriate source
stocks for reintroduction. The Big White Salmon target of low recognizes the long time frame
required to restore a locally-adapted natural population from an out-of-basin stock.

Chum
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Figure 7. Improvements in population viability for chum corresponding to biological objectives identified in
recovery scenario for Washington. Oregon populations displayed with (A) correspond to
hypothetical biological objective to achieve ESU recovery across both states.
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The TRT criteria specify that each stratum have two populations of each species at a high
viability level (95% probability of persistence). The Gorge Stratum currently has one chum
population located below Bonneville Dam. To meet the TRT criteria a second population of high
viability would have to be re-established above Bonneville Dam. While it may be possible to re-
establish a population above the dam, it is unlikely that the population could achieve a high
viability level. Upper Gorge chum habitat has been inundated by Bonneville Pool and relative to
other salmonid species, chum do not pass barriers effectively (Bonneville Dam passage).
Accordingly, the scenario identifies a recovery goal for upper Gorge chum of medium. To
compensate for this lower goal, the recovery goal for the lower Gorge population was established
at High'. Three coastal and three Cascade strata populations are targeted for High or High" levels
to address ESU-wide uncertainties.

Grays/Chinook (Primary, High") — This population has remained stable at low to moderate
levels over the past 50 years. The most recent year returns have been relatively large.
Enhancement programs have been on going in the Grays Basin. The population was targeted for
High' viability to address ESU recovery risk and to meet strata recovery criteria.

Elochoman/Skamokawa (Primary, High) — There have been fair numbers of spawning chum
counted in Skamokawa Creek in the most recent years and the historical population was likely
significant. The population was targeted for High" viability to address ESU recovery risk and to
meet strata recovery criteria.

Mill/Abernathy/Germany (Primary, High) — Fair numbers of spawning chum have been counted
in Germany and Abernathy creeks in the most recent years. There is potential for a protected
habitat area in lower Germany Creek.

Lower Cowlitz-Below Mayfield Dam (Contributing, Medium) — This was likely the largest
historical chum population in the Columbia Basin. However, critical habitat in the lower river
has been significantly reduced by diking in the Longview/Kelso area. The lower Cowlitz
population is targeted for medium status to reflect improvement difficulty associated with
extensive diking in the Longview/Kelso area.

Kalama (Contributing, Low) — The historical significance of the Kalama chum population was
likely below average for lower Columbia Basin. Few chum are currently found in the Kalama.

Lewis (Primary, High) — Significant population occurred historically in the mainstem Lewis and
East Fork Lewis. There are currently low levels of production occurring. Some volunteer
enhancement efforts are on-going in the lower East Fork Lewis.

Washougal (Primary, High") — Recent years have found chum spawning in several locations in
and around the Washougal Basin, including tributaries of the Washougal and the mainstem
Columbia near 1-205 Bridge. Enhancement and protection efforts are underway for the near I-
205 production areas. The population was targeted for High" viability to address ESU recovery
risk and to meet strata recovery criteria.

Lower Gorge-Below Bonneville Dam (Primary, High') — Considered the healthiest Columbia
River chum population, it includes several tributaries and the mainstem Columbia for spawning.
Multi-agency enhancement efforts are on-going including use of the Washougal Hatchery for
risk reduction and enhancement. The population was targeted for High" viability to address ESU
recovery risk and to meet strata recovery criteria.

Upper Gorge-Above Bonneville Dam (Contributing, Medium) — The majority of the chum habitat
is inundated by the Bonneville Reservoir and passage of adult chum over Bonneville Dam may
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be problematic. The upper Gorge chum population is targeted for medium viability to reflect
uncertainty in resolving Bonneville Dam impacts.
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Figure 8. Improvements in population viability for coho corresponding to biological objectives identified in
recovery scenario for Washington. Oregon populations displayed with (A) correspond to
hypothetical biological objective to achieve ESU recovery across both states.

Meeting lower Columbia coho objectives may be difficult because of the current low status
of Washington populations and the need for improvement in a significant number of those
populations. Coho ESU wviability will rely heavily on Oregon populations (Sandy and
Clackamas). These populations are considered to be at medium current status and are listed
under Oregon State ESA.

Grays (Primary, High) — Natural production occurs throughout the upper watershed and in lower
river tributaries. The historical returns were predominately late-timed coho while the current
hatchery program produces early-timed coho.

Elochoman (Primary, High) — Natural production occurs in the Elochoman River and
Skamokawa Creek watersheds, as well as Jim Crow Creek, a direct Columbia River tributary just
downstream of Skamokawa Creek. The historical returns to these streams were predominately
late-timed coho. Elochoman Hatchery produces both early-timed and late-timed coho.

Mill/Abernathy/Germany (Contributing, Medium) — There is coho production in all three
streams. There are no hatchery programs in these tributaries. The historical stock was principally
late returning coho.
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Lower Cowlitz-Below Mayfield Dam (Primary, High) — This population was likely one of the
largest historical populations in the lower Columbia with production occurring in many tributary
streams. These populations have been mixed with Cowlitz Hatchery production for years,
however recent surveys have found areas (Olequa Creek) where the spawners were primarily
unmarked naturally produced coho. The type-N coho program in the Cowlitz Salmon Hatchery
is the archetype for all type-N coho programs in the lower Columbia River and has been
maintained with no outside inputs. These hatchery fish are being used for reintroduction in the
upper Cowlitz and Tilton rivers.

Upper Cowlitz/Cispus (Contributing, Medium) — Success is associated with reintroduction to
habitats upstream of the dams in the Cowlitz Rivers which will be dependent on passage.
Collection of juvenile coho reintroduced upstream of Cowlitz Falls Dam has been difficult, but
better than spring Chinook juvenile collection efficiency.

Tilton (Contributing, Low) — Improvements to the Tilton coho population are linked to successful
reintroduction and passage upstream of Mayfield Dam.

SF Toutle (Primary, High) — This population occurs in several tributary streams which were not
significantly impacted by the Mt. St. Helens eruption. This watershed does not have a coho
hatchery program, is not in urban areas, and is expected to benefit from forest management plans
and fishery reductions. This population was designated for High viability to reduce risk to the
ESU.

NF Toutle (Primary, High) — This population was more significant than the SF Toutle population
historically, but was seriously effected by the Mt. St. Helens eruption. However, there are several
tributary streams in the NF Toutle and in the Green River that still have productive coho habitat.
Wild coho are trapped at the USACE Sediment Retention Structure and transported to upper NF
Toutle tributaries. There is an early stock coho hatchery program at the Toutle Hatchery on the
lower Green River.

Coweeman (Primary, High) — This population was likely modest to average in numbers
hist