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Chapter 8
Effects Analysis for Salmonids

This Chapter builds upon the description of effects in the Environmental Baseline (Chapter 5),
describes and adds the anticipated effects of the Prospective Actions and all identified
Cumulative Effects (Chapter 6), and; considering the current status of each species and its
MPGs (Chapter 3), estimates the likely combined effects on the future status of the species.
Wherever possible, these effects are presented in quantitative terms, including the quantitative
survival and recovery metrics described in Chapter 7. In those instances where detailed
quantitative information is not available for a given species, information is used from other
species with similar life histories and geographic ranges. In some instances, where quantitative
data is lacking, professional judgment guides this analysis.

Except as noted below, effects identified in the Environmental Baseline (Chapter 5) are
expected to continue throughout the life of this opinion.

8.1 General Considerations for Multiple ESUs

One or more life stages of each species considered in this analysis occurs within the action
area and is affected by the Prospective Actions. Those species with spawning and rearing
habitat upstream from one or more of the FCRPS dams are affected in more direct ways than
those which spawn downstream from Bonneville Dam (e.g. Columbia River chum, Upper
Willamette River spring Chinook). Similarly, those species which must navigate through eight
or more dams are more directly affected by dams and reservoirs than those which pass only
one or two.

Though proposed RPA actions in tributary habitat areas may affect multiple ESUs, the
anticipated effects of such measures are detailed in the ESU-specific analyses in Sections 8.2
through 8.14 and are not presented here.

8.1.1 Juvenile Migrant Survival Improvement Strategies

The Prospective Actions are expected to continue to adversely affect juvenile migrant
survival. Given the substantial effect of hydrosystem passage on juvenile migrant survival,
improving juvenile passage survival has been a focus of FCRPS fish protection efforts for at
least 30 years. This effort involves:

= efforts to improve dam passage survival (e.g. spill program, turbine bypass systems),

= juvenile collection and transportation systems,
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= efforts to improve in-river conditions (e.g. flow management, water temperature control,
TDG abatement, and predator control), and

= research, monitoring, and evaluation that inform an adaptive management program to
further improve juvenile survival.

The RPA continues each of these strategies. Where hydro measures aimed at improving
juvenile migrant survival have the potential to affect adult migrants, or spawning and rearing
life stages, the anticipated effects on those life stages is also discussed.

8.1.1.1 Dam Passage Survival Improvements

Improved Juvenile Passage

Dam passage improvements, detailed in the hydropower section of the RPA will increase the
survival and reduce the delay of listed juvenile salmon and steelhead. These improvements
include both configuration and operation changes at each dam.

Configuration changes proposed in the RPA include structural alterations to the routes used by
juveniles to pass through the hydroelectric dams during their migration to the ocean. Juveniles
follow the water flow pathways through each dam, which routes them through spillways,
sluiceways and powerhouses.

Spillway & Sluiceway Passage

In recent years some FCRPS project spillways have been reconfigured to provide a surface
water flow outlet for juvenile migrants to pass through. These surface routes (such as the
removable spillway weirs (RSWSs) at Lower Granite, Lower Monumental, and Ice Harbor
dams; the temporary spillway weirs (TSWs) at McNary and John Day dams; and the corner
collector at Bonneville dam) are designed specifically to quickly attract juveniles arriving in
the dam forebay and to safely pass them through the dam to the tailrace. Also, sluiceways
originally designed to facilitate trash removal from turbine intakes, have been recently
modified to provide surface passage routes. For instance, the Bonneville 2nd powerhouse
sluiceway was recently altered to provide a safe passageway for juveniles. Studies have
confirmed that these surface passage routes provide high survival rates (generally equivalent
to spillways) and substantially reduce juvenile delay in the forebays (compared to operating
without these structures). Reducing delay decreases the exposure of juvenile migrants to
sources of mortality (e.g. predation, disease, thermal stress, metabolic stress), thereby
increasing survival. To provide higher passage survival and to reduce migration delay, the
RPA calls for continued evaluation of surface passage structures (and related project
operations) at Lower Monumental, McNary and John Day dams and the design and
implementation of a similar structure at Little Goose dam. NOAA Fisheries expects these
future surface passage routes to ultimately perform as well as those already installed.
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While surface flow routes are expected to provide the majority of in-river juvenile migrants a
safe and quick passage route through many of the FCRPS dams, substantial numbers of fish
are expected to continue passing these projects through the unmodified (subsurface) spillbays.
At some projects, The Dalles dam for instance, where nearly 80% of the juveniles pass
through the spillbays), passage through unmodified spillbays will continue to serve as the
primary passage route through the dams for migrating smolts. At the remaining projects,
where surface passage routes have been installed or are under development, substantial levels
of spill will continue to be necessary to provide “training” spill to ensure quick egress and
high survival of smolts through the tailrace.! Other elements of the RPA, including improved
operations and spillbay modifications developed through the project Configuration and
Operations Plans (COPs), will ensure there is continued effort to achieve high rates of survival
for all fish passed through the spillway bays, regardless of whether they pass through the
modified surface routes or the unmodified spillbays.

Powerhouse Passage

While spillways and surface passage routes are the preferred routes for juveniles to pass
through the dams, fish also follow the water flowing into the powerhouse turbine intakes.
Intake screen bypass systems are installed at seven of the eight dams in the FCRPS migratory
corridor to reduce the number of juveniles passing through the turbine units. These bypass
systems consist of large screens, located in the turbine intakes, that guide a high percentage of
the fish safely away from (bypassing) the turbine entrance, upward into the gatewell, and from
there into a collection channel that routes fish either to the river downstream from the
powerhouse or, at those projects where fish transportation is available, to raceways where they
are held for transportation (see Section 8.1.1.2). Bypassed fish avoid the relatively high
mortality and injury rates experienced by turbine-passed fish

The RPA includes measures to improve the survival and reduce the stress to migrants passing
through bypass systems. For instance, the bypass outfall site at McNary dam will be relocated
to provide better egress conditions (e.g. less conducive to predators). Also, improvements to
the outdated bypass system at Lower Granite Dam are expected to reduce the stress of fish
passing through that system. Fish tag detection will be provided in the full flow channels at
Lower Granite, Little Goose and Lower Monumental dams, so that fish can be routed directly
to the tailrace outfall, further reducing any stress that occurs as a result of the existing
dewatering and separation systems.

Inevitably, some juveniles pass through hydroelectric generating turbines and their draft tubes
to the tailrace. These juveniles generally experience lower survival rates and higher injury
rates than their cohorts which pass through the alternative routes. Engineering efforts
combined with biological research in recent years have designed and installed new turbines

1 A substantial level of juvenile predation often occurs in project tailraces. Spill patterns are designed to
1) minimize the formation of eddies or other hydraulic features in the tailrace that are advantageous to fish
or birds preying on salmon and steelhead smolts, and 2) provide tailrace conditions where flows move
quickly downstream, away from the dams, reducing the exposure of juveniles to these predators.
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with higher fish survival rates, such as the minimum gap runner at the Bonneville Dam 1st
powerhouse. The RPA includes continuation of the turbine passage survival improvement
work with the development of a fish friendlier replacement unit at Ice Harbor dam. Also, the
RPA includes biological index testing at all of the dams to identify how to operate the
powerhouse for higher passage survival.

8.1.1.2 Spill & Transportation Programs

Voluntary spill of water and fish through spillways (fish spill) reduces turbine passage and as
such is a primary method of improving dam passage survival. The RPA includes an initial
spill program, with planning dates and spill rates that may be adjusted through the
implementation planning and adaptive management processes as fish survival data become
available (Corps et al. 2007b, Table 2.1-15). The RPA also includes additional surface
passage actions such as RSWs or similar surface bypass devices, where feasible. These
configuration modifications, combined with operational spill levels based on biological
performance, are expected to improve juvenile survival, improve forebay and tailrace egress,
reduce the potential for predation, and decrease the potential for injury and delayed mortality
at Federal dams compared with existing conditions for all ESUs with populations that spawn
upstream from Bonneville Dam.

At FCRPS projects without fish collection and transportation facilities (i.e., Ice Harbor, John
Day, The Dalles, and Bonneville dams) RPA efforts are aimed at improving dam passage
survival. At the collector projects (i.e., Lower Granite, Little Goose, Lower Monumental, and
McNary dams) the spill program is integrated with the fish transportation program to best
manage both juvenile dam passage survival and the likelihood of adult returns (Corps et al.
2007b, Tables 2.1-15 and 2.1-16). Collection and transportation primarily benefit SR
steelhead and SR spring/summer Chinook. The Snake River fall Chinook ESU is also
transported, especially in low water flow years. However, the benefits of transportation are
more equivocal for this ESU, as discussed below.

Juvenile collection and transportation improves juvenile migrant survival by avoiding both
reservoir and dam passage effects. Collection occurs when juveniles are deflected by screens
from the turbine intakes and delivered to collection systems at Lower Granite, Little Goose,
and Lower Monumental dams.? By avoiding dam and reservoir passage, collection and
transportation substantially improves direct juvenile survival to release points downstream
from Bonneville Dam. Schaller et al. (2007) concluded that wild and hatchery steelhead
respond most positively to transportation with average T:M ratio for wild steelhead ~1.7 and
average T:M for hatchery steelhead ~1.5. The relatively high transport SARs seen for
steelhead suggest that full season transportation would optimize steelhead survival under the
current configuration and operation of the hydrosystem (Schaller et al. 2007). Recent smolt-to-
adult return data indicates that transported steelhead always benefit from transportation.

2 Collection and transportation facilities are also available at McNary Dam but these facilities are expected
to be only rarely used — see RPA table.
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However, under some conditions for some species (e.g. early migrating SR spring/summer
Chinook), transported fish return as adults at lower rates than in-river migrants that survive
passage to below Bonneville Dam (Williams et al. 2005). While the causes of this difference
in smolt-to-adult return rates are not well understood,® the effect suggests that while survival
through the hydrosystem is improved by transportation, that survival improvement does not
always translate into a higher rate of adult returns. The RPA spill and transportation schedules
at FCRPS collector projects are designed in consideration of this effect (Corps et al. 2007 BA,
Attachment B.2.1-1).

Collection and transportation require that smolts enter the turbine intakes. Fish attracted by
spill to pass the dam via the spillway are not available for collection and transportation.
Therefore, the higher the percentage of water spilled at a collector project, the fewer the fish
transported. Thus, the decisions whether to spill or transport fish at collector projects are
tightly integrated to optimize juvenile survival and the likelihood of adult returns. Factors
affecting the numbers of fish collected in the juvenile bypass systems are: operations (e.g.
percent spill), the effectiveness of turbine intake screens, and the effectiveness of spill. The
effectiveness of spill is a function of the percentage of spill at the dam as well as how spill is
configured—i.e., whether the spill is through an RSW, height of spill gate openings, location
of gates that are providing spill, and proximity of gates providing spill relative to the power
house as well as the combined effects of these parameters.

The RPA includes both initial transportation and spill operations schedules (Corps et al 2007
BA, Tables 2.1-15 and 2.1-16) and an adaptive management strategy to modify those
schedules as new information warrants. Under some circumstances, the RPA would direct the
Action Agencies to pass as many juvenile fish as possible downstream via the spillway and
juvenile bypass systems. Under other circumstances, all bypassed fish would be transported,
and under some river conditions, spill would be curtailed to maximize collection and
transportation. The conditions and seasons under which each of these strategies would be
employed under the initial program are specified based on currently available data (Corps
2007 BA Attachment B.2.1-1). When the anticipated likelihood of adult return of transported
smolts (SAR) clearly exceeds that expected for in-river migrants, operations favoring
collection and transportation are preferred. When the anticipated survival of in-river migrants
exceed those of transportation, operations favoring in-river migration, including spill
operations, are preferable. Available information shows that the relative efficacy of in-river
migration versus collection and transportation is affected by one or more of the following
considerations:

= Species,

= flow and water temperature,

® Hypothesis range from transportation-induced stress and disease to straying rates and changes in the
timing of ocean entrance.
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= time of year,

= fish condition,

= status of the migration,

= biological productivity in the estuary/nearshore ocean environment,
= predator status.

A computer simulation of the RPA initial spill and transportation program (known as
COMPASS) applied to a 70-year record of river flow conditions predicts that an average of
about 83% of SR steelhead and 74% of SR spring/summer Chinook would be transported.
Although the COMPASS model does not simulate SR fall Chinook passage, the initial
transportation program would also collect and transport a large percentage of SR fall Chinook.
Available SAR data suggest that transportation neither harms nor helps SR fall Chinook
survival, although it clearly improves juvenile survival to below Bonneville Dam (Williams et
al. 2005).

Choosing whether to operate in a manner that favors in-river migration (e.g., spill), or
transportation, to maximize SARs for multiple species can be difficult. For example, available
dam passage survival and SAR data for SR steelhead passing Lower Granite Dam show that
transportation improves survival to adulthood under all observed river conditions (Scheuerell
and Zabel 2007). This suggests that collection and transportation would always be the best
strategy to improve SR steelhead survival. However, under some observed river conditions,
SR spring/summer Chinook show a survival benefit from in-river migration early in the
migration season. Later in the season (~early to mid-May) and in low-water years, the SARs
of transported Chinook generally exceed those of in-river migrants (Scheuerell and Zabel
2007). Both of these species steelhead and Chinook are migrating at the same time and there is
currently no technology available that can physically separate them so that steelhead go into
the barge and Chinook are returned to the river. Further, there is considerable variation in the
relative survival effects between years, complicating the planning process. Thus, there is no
management scheme that would always maximize the benefit to both species.

NOAA Fisheries used the COMPASS model to evaluate the effectiveness of an array of
transportation strategies and selected the transportation strategy that best balanced the benefits
to SR spring/summer Chinook and SR steelhead.

The anticipated effects of various spill and transportation scenarios are captured in the
COMPASS modeling results for Snake River salmon and steelhead. As discussed in Chapter
7, inferences to these results are applied to other species in the species-specific analyses in
Sections 8.2 through 8.14.
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8.1.1.3 Mainstem Flow Effects

The magnitude of flows in the mainstem Snake and Columbia rivers influences water velocity,
turbidity, fish travel time, project operations, the amount of spawning habitat and shallow-
water rearing habitat below Bonneville Dam for some species, as well as the size and physical
characteristics of the Columbia River plume. These effects primarily influence juvenile
migrant survival, which generally improves as flows increase, although survival of some
species declines during very high flow years (e.g., 1996). Where appropriate, these flow-
survival effects are captured in the species-specific juvenile survival modeling presented in
Sections 8.2 through 8.14.

Dam and reservoir management to improve flow-related fish survival has been a major aspect
of fish protection efforts since the late 1970s. Storage reservoir operations were further
revised in successive consultations (1995, 2000, and 2004). In total, 5 to 6 Maf of stored water
are annually devoted to enhancing flow conditions in the Snake and Columbia rivers during
the juvenile migrations. Winter drafts are also limited to minimize the reduction of flows that
occurs each spring while the storage reservoirs are being refilled. Water management was a
key component of the collaborative process used to develop the Prospective Actions.

Although the Prospective Action includes modifications of system operating criteria aimed at
further improving flow-related survival, the overall changes in flow are modest because much
of the potentially beneficial changes in water management have already been accomplished
and are part of the environmental baseline (Figures 8.1-1, 8.1-2, 8.1-3, and 8.1-4). By slightly
improving flows in April and June compared to current conditions, the Prospective Action
slightly improves the functioning of the migration corridor and mainstem juvenile rearing
habitat during those months. All ESUs of spring and spring-summer Chinook and steelhead
have spring juvenile emigrations.

July and August flows would be slightly reduced at Brownlee, Lower Granite, McNary, and
Bonneville dams compared to current conditions. In some years, a substantial fraction of the
annual juvenile fall Chinook migration takes place in July and this small reduction in July
flows may slightly increase travel time for fall Chinook. If viewed independently, this flow
reduction would be expected to slightly decrease juvenile SR fall Chinook survival. However,
recent research is showing that the proclivity of juvenile SR fall Chinook to continue
migrating as subyearlings diminishes during July (Cook et al. 2006) and through the summer
an increasing fraction of SR fall Chinook entering Lower Granite reservoir residualize and
migrate during the following year as yearlings. Thus, water temperature, which affects the
survival of both migrating and residualized fish, becomes increasingly important. During the
hot summer months of July and August, operations at Dworshak Dam, designed to release
sufficient cold water to maintain Lower Granite Dam tailrace water temperatures at or below
20 degrees C, likely become the most important factor affecting juvenile SR fall Chinook
survival through Lower Granite reservoir.
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Figure 8.1-1. Mean monthly Snake River discharge (cfs) at Brownlee Dam under the
current operations and under the Prospective Action. Sources: Current Operations, BPA
HYDSIM Model run FRIII_07Rerun2004BiOp, dated 4-28-08; Prospective Action, BPA
HYDSIM Model run FRIII_final2008BiOp dated 4-28-08.
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Figure 8.1-2. Mean monthly Snake River discharge (cfs) at Lower Granite Dam under the
current operations and under the prospective operations. Sources: Current Operations,
BPA HYDSIM Model run FRIII_07Rerun2004BiOp, dated 4-28-08; Prospective Action, BPA
HYDSIM Model run FRIIl_final2008BiOp dated 4-28-08.
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Figure 8.1-3. Mean monthly Snake River discharge (cfs) at McNary Dam under the current
operations and under the prospective operations. Sources: Current Operations, BPA
HYDSIM Model run FRIII_07Rerun2004BiOp, dated 4-28-08; Prospective Action, BPA
HYDSIM Model run FRIIl_final2008BiOp dated 4-28-08.
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Figure 8.1-4. Mean monthly Snake River discharge (cfs) at Bonneville Dam under the
current operations and under the prospective operations. Sources: Current Operations,
BPA HYDSIM Model run FRIII_07Rerun2004BiOp, dated 4-28-08; Prospective Action, BPA
HYDSIM Model run FRIII_final2008BiOp dated 4-28-08.
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8.1.1.3 Total Dissolved Gas Effects

Following completion of the ongoing flow-deflector construction project at Chief Joseph Dam, TDG
conditions throughout the Columbia River migration corridor will be improved during all years that
require involuntary spill at that project. In some years this measure would improve smolt survival
conditions at both Federal and non-Federal projects in the lower Columbia River. This measure is
expected to be completed and totally operational by the 2009 runoff season.

Not only will gas-abatement at Chief Joseph improve downstream water quality, during higher flow
years it may also allow increased voluntary spill at downstream projects (e.g. Rock Island, Wanapum)
without exceeding state TDG limits. No quantitative estimates of this anticipated benefit are currently
available, nevertheless it is reasonable to assume that juvenile migrant survival benefits would accrue
during about half of all years with the largest benefits occurring during high and very high flow years
when high rates of involuntary spill occur.

All spring migrants will benefit from this reducing TDG concentrations in outflows at Chief Joseph
Dam but steelhead smolts, particularly those from the UCR and MCR steelhead DPSs, which are not
transported, will likely benefit more than other spring migrants. Steelhead smolts tend to migrate
higher in the water column, where gas levels are higher, and are therefore slightly more susceptible to
GBT. However, all spring migrants will benefit from increased spill made possible by reducing
ambient TDG concentrations.

8.1.1.4 Juvenile Research Monitoring & Evaluation Program

A thoroughly developed and implemented program of research, monitoring, and evaluation (RM&E)
can lead to improved fish survival techniques and a greater likelinood of recovery. RM&E inform
both in-season and planning decision processes and are integral to adaptive management of the
system. The proposed hydrosystem RM&E program is designed to answer the following questions:

= Are salmon and steelhead meeting juvenile and adult hydrosystem passage performance standards
and targets?

= |seach project in the hydropower system safely and efficiently passing adult and juvenile
migrants?

= What are the most effective configurations and operations for achieving desired performance
standards and targets in the FCRPS?

= What is the post-Bonneville mortality effect of changes in fish arrival timing and transportation to
below Bonneville?

= Under what conditions does in-river passage provide greater smolt-to-adult return (SAR) rates
than transport?
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This action is expected to benefit all ESUs by providing information to support effective adaptive
management of the FCRPS throughout the life of the RPA.

8.1.1.5 Other Effects on Juvenile Migrants

Predator Control

The RPA continues the expanded Northern Pikeminnow (Ptychocheilus oregonensis) Management
Program, which will benefit all species. This program has proven effective in reducing pikeminnow
numbers and predation rates and is expected to reduce the total number of smolts lost to pikeminnow
predation by about 25% throughout the life of this opinion. These effects are included in the species-
specific analyses below.

The proposal to form and coordinate a workshop to review, evaluate, and develop strategies to reduce
the impacts of non-indigenous predatory fish such as bass and walleye is an important first step
toward assessing and managing predation on salmonids by these species. However such a step is too
preliminary for NOAA to predict that a predation reduction is likely to occur as a result. An increasing
body of information shows that both walleye and smallmouth bass predation can be locally and
seasonally significant. Because NOAA Fisheries cannot yet clearly identify a benefit from this
initiative, it has not included any likely benefit in its analysis of effects.

The relocation of the East Sand Island Caspian tern (Sterna caspia) colony is expected to benefit all
spring migrants and especially all steelnead DPSs. These effects have been quantified and are included
in the species-specific analyses below.

RPA Action 47 requires the development of management plans for controlling salmonid predation by
double-crested cormorant (Phalacrocorax auritus) and Caspian tern nesting at inland sites upstream of
Bonneville Dam. Control of these predators would benefit in-river salmonid migrants of all species
that spawn upstream from McNary Dam. Developing a plan is only the first necessary step toward
achieving benefits for migrating salmon. As this plan is not yet developed, NOAA Fisheries cannot
now quantify its likely benefits and has not assigned any benefit to this action in its fish survival
modeling.

The proposal to continue avian deterrent actions at all lower Snake and Columbia River dams will
continue to reduce the numbers of smolts taken by birds in project forebays and tailraces. This
program continues actions included in the environmental baseline and thus its effects are included in
the reach survival estimates base-to-current adjustments used in NOAA Fisheries’ quantitative
analyses.

8.1.2 Adult Migrant Survival Effects

After accounting for known harvest and estimated stray rates, it appears that the FCRPS has a slight to
modest effect on the survival of known origin returning adults. Adult migrant survival through the

Effects Analysis for Salmonids 8=15 May 5, 2008



NOAA Fisheries
2008-2017 United States v. Oregon Management Agreement

four to seven dams and reservoirs the interior basin populations must pass ranges from 80% to 90%
(see Adult Survival Estimates Appendix).*

Downstream of Bonneville dam, the presence of the dam, in combination with increasing numbers of
predacious marine mammals (especially California sea lions) in the tailrace of this project, has resulted
in a substantial impact to adult spring-run Chinook and winter-run steelhead populations (see SCA —
Marine Mammal Predation Appendix). Non-lethal means of managing this impact (exclusion
devices, land-and water-based harassment efforts, etc.), though required to continue by the RPA, have
proved largely ineffective, as sea lions have proven adept at evading and ignoring such measures.
However, current impacts will be substantially reduced as a result of NOAA Fisheries’ authorization
of the states of Oregon, Washington, and Idaho to remove certain individually identifiable sea lions
from this area.> NOAA Fisheries expects, that as a result of these activities, sea lion predation rates
will be reduced to a continuing average annual impact of about 3.0% for spring Chinook salmon and
7.6% for winter steelhead migrating upstream of Bonneville dam.

Not all adult anadromous salmonids die after spawning. Steelhead adults that survive the rigors of
spawning migrate downstream to the ocean soon after spawning. Downriver dam passage survival for
these adults, known as kelts, is poor. NOAA Fisheries considers improvement in kelt survival a key
element to improving the survival of all steelhead ESUs.

RPA Action 42 requires the Action Agencies to fund the kelt reconditioning program on the Yakima
River for MCR steelhead; RPA Action 55 requires the monitoring of kelt passage to improve our
understanding; and several configuration and operation improvements of RPA Hydropower Strategy
Two (Actions 18 — 28) provide downstream juvenile passage improvements that would also improve
kelt dam passage survival. Proposed passage improvements for juvenile salmon and steelhead,
including surface passage routes such as RSWs and sluiceways, are likely to also benefit downstream
migrating kelts. This should lead to improved survival through the FCRPS. Reduced forebay
residence times which lead to a reduction in total travel time may also contribute to an improvement in
kelt return rates. It is not possible to calculate the precise amount of improvement expected, because
the interactions between improved surface passage and improved kelt survival and return rates are
poorly known. However, some improvement is likely.

The RPA (Action 33) requires the Action Agencies to develop, in cooperation with regional salmon
managers, and to then implement a Snake River steelhead kelt management plan. The plan would be
designed to provide at least a 6% improvement in B-run population productivity. This goal would be
achieved by a combination of collection, reconditioning, downstream transport, and dam passage

* These estimates may include losses not associated with the hydrosystem such as: unreported or unauthorized
harvest, the deaths of fish injured but not killed by marine mammals downstream of Bonneville Dam, as well as
natural mortalities.

®> NOAA Fisheries recently completed section 7 consultation on granting permits to the states of Oregon,
Washington, and Idaho for lethal removal of certain individually identified California sea lions that prey on adult
spring-run Chinook and winter-run steelhead in the tailrace of Bonneville Dam (Section 5.4.1.3). This action is
expected to increase the absolute survival of migrating adult spring-run Chinook by 5.5% and of winter-run
steelhead by 14.2%.
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survival improvements. Reconditioning programs capture kelts and hold them in tanks where they are
fed and treated with antibiotics to enhance survival. Current programs either hold kelts for 3-5 weeks
and release them below Bonneville, or hold kelts until they are ready to spawn and release them into
their natal streams. Short-term reconditioning efforts have produced average survival rates of 82%
(from capture to downstream release) and subsequent kelt returns of 4% to the Yakima River
(Branstetter et al. 2006) Long-term reconditioning has produced average survival rates of 35.6%, and
all these fish are returned to their natal stream for spawning (Hatch et al. 2006).

There is some concern over the viability of the offspring from long-term reconditioned kelts.
Laboratory studies found high rates of post hatching mortality (Branstetter et al. 2006), and studies
using DNA analysis to identify the parentage of outmigrating steelhead smolts (Stephenson et al.
2007) have failed to identify any offspring of reconditioned kelts among the juvenile steelhead
collected from streams where reconditioned kelts were released. These studies suggest that long-term
reconditioning may reduce gamete viability. It is not known if short-term reconditioned kelts may
have the same problems with offspring viability; however, because they feed and mature under natural
conditions it seems less likely.

Transportation of kelts involves capturing kelts, transporting them to a point downstream of
Bonneville Dam, and releasing them. Kelt transportation studies in the Snake River found that not
only was there an improvement in FCRPS survival from 4-33% to approximately 98% in transported
kelts, transported kelts returned to Lower Granite dam at a rate of 1.7% versus in-river migrating
kelts which returned at a rate of 0.5% (Boggs and Peery 2004).

Downstream migrating kelts must be captured before they can be transported and reconditioned.
Given kelt preference for surface passage and the potential for future implementation of surface
passage routes, the number of kelts which can be collected is limited. Upper and mid-Columbia
species present significant challenges to successfully collecting kelts. Existing bypass systems and
transportation facilities on the Snake River dams make successful collection of Snake River steelhead
more likely. An analysis by Dygert (2007) estimated that 7% (during spill) to 22% (no spill) of the
upstream steelhead run could be captured at LGR as downstream migrating kelts. RPA Action 33
would employ collection at both LGR and LGS. NOAA Fisheries’ analysis of the likely effects of this
RPA action (Steelhead Kelt Appendix) suggests that employing a combination of transportation,
reconditioning, and in-stream passage improvements could increase kelt returns enough to increase
the number of Snake River B-run steelhead spawners by about 3%. If logistical difficulties associated
with capture of upper Columbia River steelhead kelts can be overcome, similar benefits could be
expected for that species as well.

8.1.3 Climate Change Considerations

In addition to describing the potential effects of climate change in the Columbia basin, as described in
Section 5.7.3 of this document, the ISAB provides a series of mitigation recommendations to address
these anticipated effects (ISAB 2007c). These recommendations were taken into consideration in the

development of NOAA Fisheries’ reasonable and prudent alternatives and by tracking the limiting
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factors that affect listed species, the Action Agencies will be able to adjust their selection of projects.
The ISAB recommendations include:

Planning Actions

1. Assessing potential climate change impacts in each subbasin and developing a strategy to
address these concerns should be a requirement in subbasin plan updates. Providing technical
assistance to planners in addressing climate change may help ensure that this issue is addressed
thoroughly and consistently in the subbasin plans.

2. Tools and climate change projections that will aid planners in assessing subbasin impacts of
climate change are becoming more available. Of particular interest for the Columbia Basin is an
online climate change streamflow scenario tool that is designed to evaluate vulnerability to
climate change for watersheds in the Columbia Basin. Models like this one can be used by
planners to identify sensitivities to climate change and develop restoration activities to address
these issues.

3. Locations that are likely to be sensitive to climate change and have high ecological value
would be appropriate places to establish reserves through purchase of land or conservation
easements. Landscape-scale considerations will be critical in choice of reserve sites, as habitat
fragmentation and changes of habitat will influence the ability of such reserves to support
particular biota in the future. These types of efforts are already supported by the Fish and
Wildlife Program, but actions have not yet been targeted to address climate change concerns.”

Tributary Habitat

1. Minimize temperature increases in tributaries by implementing measures to retain shade
along stream channels and augment summer flow

= Protect or restore riparian buffers, particularly in headwater tributaries that
function as thermal refugia
= Remove barriers to fish passage into thermal refugia

2. Manage water withdrawals to maintain as high a summer flow as possible to help
alleviate both elevated temperatures and low stream flows during summer and autumn
= Buy or lease water rights
= Increase efficiency of diversions

3. Protect and restore wetlands, floodplains, or other landscape features that store water to
provide some mitigation for declining summer flow
= |dentify cool-water refugia (watersheds with extensive groundwater reservoirs)
= Protect these groundwater systems and restore them where possible

= May include tributaries functioning as cool-water refugia along the mainstem
Columbia where migrating adults congregate

= Maintain hydrological connectivity from headwaters to sea
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Mainstem and Estuary Habitat

1. Remove dikes to open backwater, slough, and other off-channel habitat to increase flow
through these areas and encourage increased hyporheic flow to cool temperatures and create
thermal refugia

Mainstem Hydropower

1. Augment flow from cool/cold water storage reservoirs to reduce water temperatures or create
cool water refugia in mainstem reservoirs and the estuary

= May require increasing storage reservoirs, but must be cautious with this strategy

= Seasonal flow strategy

2. Use of removable spillway weirs (RSW) to move fish quickly through warm forebays and past
predators in the forebays.

= Target to juvenile fall Chinook salmon

3. Reduce water temperatures in adult fish ladders

= Use water drawn from lower cool strata of forebay
= Cover ladders to provide shade

4. Transportation
= Develop temperature criteria for initiating full transportation of juvenile fall Chinook
salmon

= Explore the possibility of transporting adults through the lower Snake River when
temperatures reach near-lethal limits in later summer

= Control transportation or in-river migration of juveniles so that ocean entry coincides
with favorable environmental conditions

5. Reduce predation by introduced piscivorous species (e.g., smallmouth bass, walleye, and channel
fish) in mainstem reservoirs and the estuary

Harvest

1. Harvest managers need to adopt near-and long-term assessments that consider changing
climate in setting annual quotas and harvest limits
= Reduce harvest during favorable climate conditions to allow stocks that are consistently
below sustainable levels during poor phase ocean conditions to recover their numbers and
recolonize areas of freshwater habitat
= Use stock identification to target hatchery stocks or robust wild stocks, especially when
ocean conditions are not favorable
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= Control juvenile migration to ensure that ocean entry coincides with favorable ocean
conditions®

Addressing ISAB Recommendations

NOAA Fisheries considered many of the ISAB’s recommendations in its development of its
reasonable and prudent alternatives and applied the recommendations, where applicable, to the actions
committed to in this Opinion.

Planning Actions

The RPA contains an array of planning actions, from implementation plans (RPA Action 1) to
annual configuration and operations plans (RPA Actions 18-25) to tributary habitat enhancement
project identification process (RPA Action 35). The Action Agencies will be required to provide
technical assistance to these planning processes, including extensive water quality and fish
population modeling (RPA Actions 15, and 53-57). The anticipated effects of climate change
will be considered in all applicable planning processes prescribed by this RPA (e.g. those areas
where climate change may affect the results).

Tributary Habitat Mitigation

Under RPA Action 34, the Action Agencies will implement an array of habitat improvement
projects including, but not limited to: enhancing riparian habitat conditions (e.g. fencing) that
would improve stream shading, and the acquisition of water for the purpose of improving
summer flows. These actions should improve tributary water temperature conditions. RPA
Action 35 requires periodic evaluations of the effectiveness of these tributary habitat
enhancement measures and the identification of additional habitat projects in the event that the
projected performance of these projects does not meet the specified objectives. The criteria for
such additional projects will include consideration of the anticipated effects of global climate
change.

For example, the Action Agencies are funding the Methow Salmon Recovery Board to reconnect
a side channel of the Methow River. This project will increase off-channel rearing and over-
wintering habitat; restore and improve riparian habitat; increase instream complexity; restore
natural floodplain processes; restore natural channel process; reestablish side channel rearing
habitat; restore-improve riparian forest habitat; add wood complexes in the mainstem; install a
rock structure to keep a majority of flow in the mainstem; breach an existing levee; and connect
side channels (Fender Mill floodplain restoration) (Corps et al. 2007b, Attachment B.2.2-2).

Additionally, the Action Agencies are funding the John Day Fish Habitat Enhancement Program
to enhance production of indigenous wild stocks of spring Chinook and summer steelhead
through habitat protection, enhancement and fish passage improvements. During the 2008 to

® If the ocean condition becomes less productive, density dependence will be intensified, resulting in increased
competition among species and stocks in the ocean. This may result in lower growth and survival rates for wild
salmon in the ocean. Reduction in hatchery releases during poor ocean conditions may enhance survival of wild
stocks, but more research is necessary (ISAB 2007c).
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2009 time period this project will protect riparian areas by installing approximately 15 miles of
fencing along tributaries of the John Day River (Corps et al. 2007b, Attachment B.2.2-2).

The Action Agencies are also funding a project to enhance riparian buffers on streams in the
Fifteen Mile subbasin and other direct tributaries to the Columbia River in northern Wasco
County. A 3-year project goal is to protect riparian areas on approximately 872 acres, covering
an estimated 40 miles of anadromous fish streams. Buffer widths will be between 35 and 180 ft.
on each side of the stream (Corps et al. 2007b, Attachment B.2.2-2).

Mainstem & Estuary Habitat Mitigation

The RPA requires the Action Agencies to fund estuary habitat programs to achieve estimated
species survival benefits (RPAs 36 & 37). For the 2008 to 2009 period, these actions include, but
are not limited to: improving mainstem and side channel habitat; acquiring, protecting and
restoring off-channel habitat; restoring tidal influence and improving hydrologic flushing;
restoring floodplain connectivity by removing or breaking dikes or installing tide gates;
removing invasive plants and weeds; replanting native vegetation; protecting and restoring
emergent wetland habitat and riparian forest habitat; and restoring channel structure and
function. For the remaining term of the Biological Opinion, the Action Agencies will increase
the funding for habitat projects. Flexibility is embedded in the RPA to allow the Action Agencies
to evaluate the effects of the actions implemented in the 2008 to 2009 period and adaptively
tailor projects to better address effects of evolving climatic variation.

Mainstem Hydropower Mitigation

In order to mitigate for the impending effects of climate change on the mainstem hydropower
systems of the Snake and Columbia River basins, RPA actions address outflow temperatures,
development and implementation of fish passage strategies, transportation, and predation
management. These actions are as follows:

= RPA Actions 10 and 11 involve negotiations between the United States and Canada for the
management of the Columbia River. To the extent practical the U.S. entity will work to
ensure that at least the current level of stored water is delivered to the river during the
juvenile salmon migration season (April through August) and will explore opportunities to
improve migration season flows.

= RPA Actions 4 and 15 relate to Dworshak releases in July and August for Snake River
migrants. These RPAs require that the Action Agencies regulate outflow temperatures at
Dworshak in order to maintain Lower Granite tailwater temperatures at or below the water
quality standard of 20 degrees C. In addition, they require the expansion of a water
temperature modeling program.

= RPA Actions 15, 22 and 23 require the development and completion of effective passage
strategies and ensure that RSWs will be implemented at Little Goose and Lower
Monumental dams. These measures will provide for efficient passage, ensuring that
salmonids are not delayed in forebays nor exposed to increased rates of predation.
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= |Invery dry years, RPA 14 requires the Action Agencies to maximize transport for Snake
River migrants in early spring through May 31. Dry years correspond to high temperature
years and maximizing transport ensures that migrants are not exposed to near lethal
conditions.

= RPA 44 further reduces predation rates by committing the Action Agencies to develop
strategies to reduce non-indigenous piscivorous predation by 2009. Beginning in 2010, the
Action Agencies will provide annual progress reports detailing the implementation and
progress of the actions decided upon.

In addition to these RPA Actions, the Action Agencies are currently implementing projects to
maintain/augment summer flow by managing water withdrawals. This is done in order to help
alleviate both elevated temperatures and low stream flows during the summer and autumn. For
example, the Action Agencies, in the Okanogan subbasin, are funding a project to restore and
enhance anadromous fish populations and habitat in Salmon Creek. This project will reconnect
Salmon Creek, a productive tributary of the Okanogan River, and involves a water lease with
the Okanogan Irrigation District and construction of a low flow channel within the lower reach
(Corps et al. 2007b, Attachment B.2.2-2).

Harvest Mitigation

RPA Actions 62, 63, and 64 address harvest and hatchery information needs to improve our
ability to both manage and recover these fish. RPA 62 is intended to improve our understanding
of the fate of adult migrants, including unreported harvest, straying and other factors contributing
to adult conversion rates (i.e., the fraction observed at one dam that passes the next). RPA
Action 63 investigates the effectiveness of conservation and safety net hatcheries on species
survival and recovery. RPA Action 64 investigates the critical uncertainties if hatchery effects
on listed populations (e.g., does the presence of hatchery fish on the spawning grounds reduce
population fitness?).

Summary and Conclusion

The full breadth of long-term climate change (ISAB 2007c; Crozier et al. 2008) is unlikely to be
realized in the ten-year term of this Opinion. For instance, as stated in Chapter 7, the Crozier et al.
(2008) study is based on instantaneous attainment of expected 2040 climate conditions and its affect
on life-stage survival, abundance, and population growth rate. The term of this Biological Opinion
ceases in 2018. Following completion of the initial set of tributary habitat actions, the Action
Agencies, in selecting projects, will focus their efforts on the most recent limiting factors. If, during
this time period, various climatic alterations are determined to be limiting factors, the Action Agencies
will allocate their projects accordingly. This allows the Action Agencies to address specific, localized
impacts of climate change. Measures are in place to ensure that as climatic variation arises, the Action
Agencies will be able to adaptively manage to these conditions. NOAA Fisheries concludes that
sufficient actions have been adopted to meet current and anticipated climate changes and that
sufficient flexibility is available to ensure that those projects yet to be satisfied (2010 to 2018 habitat
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projects) will take advantage of any new information that may become available, including climate
change effects.

8.1.4 Effects of Prospective Research and Monitoring Actions

Effect on Species Status

Under the RPA, numerous measures will be implemented to protect and enhance salmon and
steelhead populations and their habitat in the Columbia River Basin. These measures include
restoration actions to address, in part, habitat factors limiting the viability of salmonid populations.
These altered habitat conditions will affect the distribution and abundance of Chinook, coho, chum,
and steelhead, as well as other native and non-native species.

Research and monitoring actions that the FCRPS Action Agencies implement for the FCRPS are of
utmost importance because, without sufficient data, it will be impossible to determine whether the
RPA performance is as effective as expected. Fish habitat and population monitoring is often
conducted to determine if environmental measures, like those included in the proposed action, provide
the desired level of protection and enhancement for target fish species and aid in the development of
responsive adaptive management strategies. Monitoring is also a necessary tool for providing data
critical to adaptive management. Its implementation will ensure that managers have information to
determine the effectiveness of the RPA. This monitoring information will also allow adaptive
management decisions to be made to ensure the long-term persistence of listed fish species in the
Columbia River Basin, as well as the ability to respond to significant changes in environmental
conditions.

Under the Research, Monitoring, and Evaluation RPAs, (RPA Actions 50 through 73) the FCRPS
Action Agencies will monitor and evaluate the effectiveness of various aquatic measures including
fish passage compared to performance standards; adult anadromous salmonid migration, spawning,
distribution, productivity and abundance; water quality; habitat quality and quantity, especially when
involved in habitat restoration/conservation actions; and hatchery supplementation programs. The
FCRPS Action Agencies will prepare annual monitoring reports that include the raw monitoring data
complying with regional standards (including, but not limited to: limiting factor data dictionary,
protocol manager, habitat project tracking metrics, FGDC metadata). Work will be conducted by the
FCRPS Action Agencies, or those hired by the FCRPS Action Agencies to conduct the work (their
contractors).

The various monitoring and evaluation activities for anadromous fish measures would cause many
types of take (as defined by ESA 83(19) - The term *“take’” means to harass, harm, pursue, hunt,
shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct The first part
of this Section is devoted to a discussion of the general effects known to be caused by the general
potential proposed activities—regardless of where they occur or what species are involved. All of the
types of take that would occur during RM&E activities have been considered in previous ESA
consultations. Many of the proposed activities that are continuations of research or monitoring projects
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have been specifically analyzed in annual or multi-year consultation or ESA section 10 permits. They
are included here as a programmatic consideration of RM&E activities within the RPA.

Research and monitoring programs identified in the RPA will be funded and/or conducted by the
FCRPS Action Agencies. These programs are expected to take listed salmon and steelhead. The
activities include: (1) Determining the abundance, distribution, growth rate, and condition of adult and
juvenile fish; (2) conducting disease and genetic studies; (3) determining diet composition; (4)
evaluating salmonid production (i.e., smolt-to-adult survival rates); (5) determining stock composition,
population trends, and life history patterns; (6) evaluating habitat restoration projects; (7) evaluating
salmon carcass nutrient restoration and enhancement projects; (8) assessing effectiveness of mine
cleanup activities and the bioaccumulation of contaminants; (9) evaluating effects artificial production
and supplementation have on listed fish; (10) investigating migration timing and migratory patterns;
(11) moving fish beyond impassable barriers; (12) evaluating fish passage facilities, screens, and
other bypass systems; (13) investigating fish behaviors in reservoirs and off-channel areas; (14)
evaluating salmon spawning below dams; (15) monitoring and mitigating the effects of dam
modification and removal; (16) assessing potential impact of a proposed hydroelectric project on
fishery resources; (17) assessing point source discharge effects on fish communities; (18) removing
non-native fish and excluding hatchery fish to create wild fish sanctuaries; and (19) rescuing and
salvaging fish from isolated pools, side channels, project facilities, or other dewatered areas.

The following subsections describe the types of activities that NOAA Fisheries expects the FCRPS
Action Agencies will implement in carrying out the research and monitoring requirements of the
Prospective Action. The types of activities are organized into the following categories: observation,
capture/handle/release, tagging/marking, biological sampling, and sacrifice. Each is described in terms
broad enough to apply to every relevant plan informed by previous experience. The activities would
be carried out by trained professionals using established protocols and have widely recognized
specific impacts. The FCRPS Action Agencies are required to incorporate NOAA Fisheries’ uniform,
pre-established set of minimization measures, including training, protocol standardization, data
management, and reporting for these activities (e.g. electrofishing). These measures will be included
in the specific monitoring plans subject to NOAA Fisheries’ approval.

Observation

For some studies, fish will be observed in-water (i.e., snorkel surveys). Direct observation is the least
disruptive and simplest method for determining presence/absence of the species and estimating their
relative abundance. Its effects are also generally the shortest-lived among any of the research activities
discussed in this Chapter. Typically, a cautious observer can obtain data without disrupting the normal
behavior of a fish. Fry and juveniles frightened by the turbulence and sound created by observers are
likely to seek temporary refuge behind rocks, vegetation, and deep water areas. In extreme cases,
some individuals may temporarily leave a particular pool or habitat type when observers are in their
area. Researchers minimize the amount of disturbance by slowly moving through streams, thus
allowing ample time for fish to reach escape cover; though it should be noted that the research may at
times involve observing adult fish—which are more sensitive to disturbance. There is little a
researcher can do to mitigate the effects associated with observation activities because those effects
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are so minimal. In general, all they can do is move with care and attempt to avoid disturbing
sediments, gravels, and, to the extent possible, the fish themselves.

Monitoring of population status and the effects of programs and actions will include conducting redd
surveys to visually inspect and count the nests or redds of spawning salmon and steelhead.
Harassment is the primary form of take associated with these observation activities, and few if any
injuries or deaths are expected to occur—particularly in cases where the observation is to be
conducted solely by researchers on the stream banks or from a raft rather than walking in the water.
Fish may temporarily move off of a redd and seek cover nearby until the observer has past. There is
little a researcher can do to mitigate the effects associated with observation activities because those
effects are so minimal. In general, all researchers can do is move with care and attempt to avoid
disturbing sediments, gravels, and, to the extent possible, the fish themselves.

Capture/Handle/Release

Capturing and handling fish causes them stress—though they typically recover fairly rapidly from the
process and therefore the overall effects of the procedure are generally short-lived. The primary
contributing factors to stress and death from handling are excessive doses of anesthetic, differences in
water temperatures (between the river and the point where fish are held), dissolved oxygen conditions,
the amount of time that fish are held out of the water, and physical trauma. Stress on salmonids
increases rapidly from handling if the water temperature exceeds 18 degrees C or dissolved oxygen is
below saturation. Fish that are transferred to holding tanks can experience trauma if care is not taken
in the transfer process, and fish can experience stress and injury from overcrowding in traps if the
traps are not regularly emptied. Debris buildup at traps can also kill or injure fish if the traps are not
monitored and regularly cleared of debris.

The use of capture/handling/release protocols, which are generally standardized throughout the
Columbia basin and include maintaining high quality water (appropriate temperature, oxygen levels,
anesthetic concentrations) and keeping fish in water to the maximum extent possible, serve to
minimize potential adverse impacts on individual fish. Based on experience with the standard
protocols that would be used to conduct the research and monitoring, no more than five percent and in
most cases, less than two percent of the juvenile salmonids encountered are likely to be killed as an
unintentional result of being captured and handled. In any case, researchers will employ the standard
protocols and thereby keep adverse effects to a minimum. Finally, any fish unintentionally killed by
the research activities in the proposed permit may be retained as reference specimens or used for other
research purposes.

Smolt, rotary screw (and other out-migration) traps

Smolt, rotary screw (and other out-migration) traps, are generally operated to gain population specific
information on natural population abundance and productivity. On average, they achieve a sample
efficiency of four to 20% of the emigrating population from a river or stream, depending on the river
size, although under some conditions traps may achieve a higher efficiency for a relatively short
period of time (NMFS 2003b). Based on experience in Columbia River tributaries the mortality of
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fish captured/handled/released at rotary screw type juvenile fish traps would be expected to be two
percent or less on target species.

The trapping, capturing, or collecting and handling of juvenile fish using traps is likely to cause some
stress on listed fish. However, fish typically recover rapidly from handling procedures. The primary
factors that contribute to stress and mortality from handling are excessive doses of anesthetic,
differences in water temperature, dissolved oxygen conditions, the amount of time that fish are held
out of water, and physical trauma. Stress on salmonids increases rapidly from handling if the water
temperature exceeds 64.4 degrees F (18 degrees C) or if dissolved oxygen is below saturation.
Additionally, stress can occur if there are more than a few degrees difference in water temperature
between the stream/river and the holding tank. The potential for unexpected injuries or mortalities to
ESA-listed fish will be reduced in a number of ways.

Study protocols and ITS terms and conditions define how the potential for stress will be minimized.
The action specifies that the trap would be checked and fish handled in the morning. This would
ensure that the water temperature is at its daily minimum when fish are handled. Fish may not be
handled if the water temperature exceeds 69.8 degrees F (21 degrees C). Sanctuary nets must be used
when transferring fish to holding containers to avoid potential injuries. The investigator’s hands must
be wet before and during fish handling. Appropriate anesthetics must be used to calm fish subjected to
collection of biological data. Captured fish must be allowed to fully recover before being released
back into the stream and will be released only in slow water areas.

Electrofishing

Electrofishing is a process by which an electrical current is passed through water containing fish in
order to stun them—thus making them easy to capture. It can cause a suite of effects ranging from
simple harassment to actually killing the fish. The amount of unintentional mortality attributed to
electrofishing may vary widely depending on the equipment used, the settings on the equipment, and
the expertise of the technician. Electrofishing can have severe effects on adult salmonids. Spinal
injuries in adult salmonids from forced muscle contraction have been documented. Sharber and
Carothers (1988) reported that electrofishing killed 50% of the adult rainbow trout in their study. The
long-term effects electrofishing has on both juveniles and adult salmonids are not well understood, but
long-term experience with electrofishing indicates that most impacts occur at the time of sampling and
are of relatively short duration.

The effects electrofishing may have on the threatened species would be limited to the direct and
indirect effects of exposure to an electric field, capture by netting, holding captured fish in aerated
tanks, and the effects of handling associated with transferring the fish back to the river (see the
previous subsection for more detail on capturing and handling effects). Most of the studies on the
effects of electrofishing on fish have been conducted on adult fish greater than 300 mm in length
(Dalbey et al. 1996). The relatively few studies that have been conducted on juvenile salmonids
indicate that spinal injury rates are substantially lower than they are for large fish. Smaller fish
intercept a smaller head-to-tail potential than larger fish (Sharber and Carothers 1988) and may
therefore be subject to lower injury rates (e.g., Hollender and Carline 1994, Dalbey et al. 1996,
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Thompson et al. 1997). McMichael et al. (1998) found a 5.1% injury rate for juvenile Middle
Columbia River steelhead captured by electrofishing in the Yakima River subbasin. The incidence and
severity of electrofishing damage is partly related to the type of equipment used and the waveform
produced (Sharber and Carothers 1988; McMichael 1993; Dalbey et al. 1996; Dwyer and White
1997). Continuous direct current (DC) or low-frequency (30 Hz) pulsed DC have been recommended
for electrofishing (Fredenberg 1992; Snyder 1995; Dalbey et al. 1996) because lower spinal injury
rates, particularly in salmonids, occur with these waveforms (Fredenberg 1992; McMichael 1993;
Sharber et al. 1994; Dalbey et al. 1996). Only a few recent studies have examined the long-term
effects of electrofishing on salmonid survival and growth (Dalbey et al. 1996; Ainslie et al. 1998).
These studies indicate that although some of the fish suffer spinal injury, few die as a result. However,
severely injured fish grow at slower rates and sometimes they show no growth at all (Dalbey et al.
1996).

NOAA Fisheries’ electrofishing guidelines (NMFS 2000d) will be followed in all surveys using this
procedure. The guidelines require that field crews be trained in observing animals for signs of stress
and shown how to adjust electrofishing equipment to minimize that stress. Electrofishing is used only
when all other survey methods are not feasible. All areas for stream and special needs surveys are
visually searched for fish before electrofishing may begin. Electrofishing is not done in the vicinity of
redds or spawning adults. All electrofishing equipment operators are trained by qualified personnel to
be familiar with equipment handling, settings, maintenance, and safety. Operators work in pairs to
increase both the number of fish that may be seen and the ability to identify individual fish without
having to net them. Working in pairs also allows the operators to net fish before they are subjected to
higher electrical fields. Only DC units will be used, and the equipment will be regularly maintained to
ensure proper operating condition. Voltage, pulse width, and rate will be kept at minimal levels and
water conductivity will be tested at the start of every electrofishing session so those minimal levels
can be determined. Due to the low settings used, shocked fish normally revive instantaneously. Fish
needing to be revived will receive immediate, adequate care.

The preceding discussion focused on the effects of using a backpack unit for electrofishing and
the ways those effects will be mitigated. It should be noted, however, that in larger streams and
rivers electrofishing units are sometimes mounted on boats. These units often use more current
than backpack electrofishing equipment because they need to cover larger (and deeper) areas,
and as a result, can have a greater impact on fish. In addition, the environmental conditions in
larger, more turbid streams can limit the operators’ ability to minimize impacts on fish. For
example, in areas of lower visibility it is difficult for operators to detect the presence of adults
and thereby take steps to avoid them. Because of its greater potential to harm fish, and because
NOAA Fisheries has not published appropriate guidelines, boat electrofishing has not been given
a general authorization and all boat electrofishing projects will be evaluated on a case by case
basis.

Angling

Fish that are caught and released alive as part of an RM&E project may still die as a result of injuries
or stress resulting from the capture method or handling. The likelihood of mortality varies widely,
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based on a number of factors including the gear type used, the species, the water conditions, and the
care with which the fish is released. As detail for the effects analysis below, general catch-and-release
effects for steelhead and Chinook salmon are discussed here.

Catch and Release mortality —The available information assessing hook and release mortality of adult
steelhead suggests that hook and release mortality is low. Hooton (1987) found catch and release
mortality of adult winter steelhead to average 3.4% (127 mortalities of 3,715 steelhead caught) when
using barbed and barbless hooks, bait and artificial lures. Among 336 steelhead captured on various
combinations of popular terminal gear in the Keogh River, the mortality of the combined sample was
5.1%. Natural bait had slightly higher mortality (5.6%) than did artificial lures (3.8%), and barbed
hooks (7.3%) had higher mortality than barbless hooks (2.9%). Hooton (1987) concluded that catch
and release of adult steelhead was an effective mechanism for maintaining angling opportunity
without negatively impacting stock recruitment. Reingold (1975) showed that adult steelhead hooked,
played to exhaustion, and then released returned to their target spawning stream at the same rate as
steelhead not hooked and played to exhaustion. Pettit (1977) found that egg viability of hatchery
steelhead was not negatively affected by catch-and-release of pre-spawning adult female steelhead.
Bruesewitz (1995) found, on average, fewer than 13% of harvested summer and winter steelhead in
Washington streams were hooked in critical areas (tongue, esophagus, gills, eye). The highest
percentage (17.8%) of critical area hookings occurred when using bait and treble hooks in winter
steelhead fisheries.

The referenced studies were conducted when water temperatures were relatively cool, and primarily
involve winter-run steelhead. Data on summer-run steelhead and warmer water conditions are less
abundant (Cramer et al. 1997). Catch and release mortality of steelhead is likely to be higher if the
activity occurs during warm water conditions. In a study conducted on the catch and release mortality
of steelhead in a California river, Taylor and Barnhart (1999) reported over 80% of the observed
mortalities occurred at stream temperatures greater than 21 degrees C. Catch and release mortality
during periods of elevated water temperature are likely to result in post-release mortality rates greater
than reported by Hooton (1987) because of warmer water and extended freshwater residence of
summer fish which make them more likely to be caught. As a result, NOAA Fisheries expects
steelhead hook and release mortality to be in the lower range discussed above.

Juvenile steelhead occupy many waters that are also occupied by resident trout species and it is not
possible to visually separate juvenile steelhead from similarly-sized, stream-resident, rainbow trout.
Because juvenile steelhead and stream-resident rainbow trout are the same species, are similar in size,
and have the same food habits and habitat preferences, it is reasonable to assume that catch-and-
release mortality studies on stream-resident trout are similar for juvenile steelhead. Where angling for
trout is permitted, catch-and-release fishing with prohibition of use of natural or synthetic bait will
reduce juvenile steelhead mortality more than any other angling regulatory change. Many studies have
shown trout mortality to be higher when using bait than when angling with artificial lures and/or flies
(Taylor and White 1992; Schill and Scarpella 1995; Mongillo 1984; Wydoski 1977; Schisler and
Bergersen 1996). Wydoski (1977) showed the average mortality of trout, when using bait, to be more
than four times greater than the mortality associated with using artificial lures and flies. Taylor and
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White (1992) showed average mortality of trout to be 31.4% when using bait versus 4.9 and 3.8% for
lures and flies, respectively. Schisler and Bergersen (1996) reported average mortality of trout caught
on passively fished bait to be higher (32%) than mortality from actively fished bait (21%). Mortality
of fish caught on artificial flies was only 3.9%. In the compendium of studies reviewed by Mongillo
(1984) mortality of trout caught and released using artificial lures and single barbless hooks was often
reported at less than 2%.

Most studies have found little difference (or inconclusive results) in the mortality of juvenile steelhead
associated with using barbed versus barbless hooks, single versus treble hooks, and different hook
sizes (Schill and Scarpella 1995; Taylor and White 1992; Mongillo 1984). However, some
investigators believe that the use of barbless hooks reduces handling time and stress on hooked fish
and adds to survival after release (Wydoski 1977). In summary, catch-and-release mortality of
juvenile steelhead is expected to be less than 10% and approaches 0% when researchers are restricted
to use of artificial flies and lures.

Only a few reports are available that provide empirical evidence showing what the catch and release
mortality is for Chinook salmon in freshwater. The ODFW has conducted studies of hooking
mortality incidental to the recreational fishery for Chinook salmon in the Willamette River. A study of
the recreational fishery estimates a per-capture hook-and-release mortality for wild spring Chinook in
Willamette River fisheries of 8.6% (Schroeder et al. 2000), which is similar to a mortality of 7.6%
reported by Bendock and Alexandersdottir (1993) in the Kenai River, Alaska.

A second study on hooking mortality in the Willamette River, Oregon, involved a carefully controlled
experimental fishery, and mortality was estimated at 12.2% (Lindsay et al. 2004). In hooking
mortality studies, hooking location and gear type is important in determining the mortality of released
fish. Fish hooked in the jaw or tongue suffered lower mortality (2.3 and 17.8% in Lindsay et al. (2004)
compared to fish hooked in the gills or esophagus (81.6 and 67.3%). A large portion of the mortality
in the Lindsay et al. (2004) study was related to deep hooking by anglers using prawns or sand shrimp
for bait on two-hook terminal tackle. Other baits and lures produced higher rates of jaw hooking than
shrimp, and therefore produced lower hooking mortality estimates. The Alaska study reported very
low incidence of deep hooking by anglers using lures and bait while fishing for salmon.

Based on the available data, the U.S. v. Oregon Technical Advisory Committee has adopted a 10%
rate in order to make conservative estimates of incidental mortality in fisheries (NMFS 2005c). For
similar reasons, NOAA Fisheries currently applies the 10% rate to provide conservative estimates of
the hook and release mortality when evaluating the impact of proposed RM&E activities using
angling as a monitoring technique.
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Tagging and Marking

Techniques such as passive integrated transponder tagging, coded wire tagging, fin-clipping, and the
use of radio transmitters are common to many scientific research efforts using listed species. All
sampling, handling, and tagging procedures have an inherent potential to stress, injure, or even kill the
marked fish. This section discusses each of the marking processes and its associated risks.

Passive Integrated Transponder (PIT) tag

A passive integrated transponder (PIT) tag is an electronic device that relays signals to a radio
receiver; it allows salmonids to be identified whenever they pass a location containing such a receiver
(e.g., any of several dams) without researchers having to handle the fish again. The tag is inserted into
the body cavity of the fish just in front of the pelvic girdle. The tagging procedure requires that the fish
be captured and extensively handled; therefore, any researchers engaged in such activities will follow
the conditions listed previously in this Opinion (as well as any permit-specific conditions) to ensure
that the operations take place in the safest possible manner. In general, the tagging operations will take
place where there is cold water of high quality, a carefully controlled environment for administering
anesthesia, sanitary conditions, quality control checking, and a carefully regulated holding
environment where the fish can be allowed to recover from the operation.

PIT tags have very little effect on growth, mortality, or behavior. The few reported studies of PIT tags
have shown no effect on growth or survival (Prentice et al. 1987; Jenkins and Smith 1990; Prentice et
al. 1990). For example, in a study between the tailraces of Lower Granite and McNary Dams (225
km), Hockersmith et al. (2000) concluded that the performance of yearling Chinook salmon was not
adversely affected by gastrically-or surgically implanted sham radio tags or PIT-tags. Additional
studies have shown that growth rates among PIT-tagged Snake River juvenile fall Chinook salmon in
1992 (Rondorf and Miller 1994) were similar to growth rates for salmon that were not tagged (Connor
etal. 2001). Prentice and Park (1984) also found that PIT-tagging did not substantially affect survival
in juvenile salmonids.

Coded wire tags (CWTS)

Coded wire tags (CWTs) are made of magnetized, stainless-steel wire. They bear distinctive notches
that can be coded for such data as species, brood year, hatchery of origin, and so forth (Nielsen 1992).
The tags are intended to remain within the animal indefinitely, consequently making them ideal for
long-term, population-level assessments of Pacific Northwest salmon. The tag is injected into the
nasal cartilage of a salmon and therefore causes little direct tissue damage (Bergman et al. 1968,
Bordner et al. 1990). The conditions under which CWTs may be inserted are similar to those required
for applying PIT-tags.

A major advantage to using CWTs is the fact that they have a negligible effect on the biological
condition or response of tagged salmon. However, if the tag is placed too deeply in the snout of a fish,
it may kill the fish, reduce its growth, or damage olfactory tissue (Fletcher et al. 1987; Peltz and Miller
1990). This latter effect can create problems for species like salmon because they use olfactory clues
to guide their spawning migrations (Morrison and Zajac 1987).
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In order for researchers to be able to determine later (after the initial tagging) which fish possess
CWTs, it is necessary to mark the fish externally—usually by clipping the adipose fin—when the
CWT is implanted (see text below for information on fin clipping). One major disadvantage to
recovering data from CWTs is that the fish must be killed in order for the tag to be removed.
However, this is not a significant problem because researchers generally recover CWTs from salmon
that have been taken during the course of commercial and recreational harvest (and are therefore
already dead).

Radio tagging

Radio tagging is another method for tagging fish. There are two main ways to accomplish this and
they differ in both their characteristics and consequences. First, a tag can be inserted into a fish’s
stomach by pushing it past the esophagus with a plunger. Stomach insertion does not cause a wound
and does not interfere with swimming. This technique is benign when salmon are in the portion of
their spawning migrations during which they do not feed (Nielsen 1992). In addition, for short-term
studies, stomach tags allow faster post-tagging recovery and interfere less with normal behavior than
do tags attached in other ways.

The second method for implanting radio tags is to place them within the body cavities of (usually
juvenile) salmonids. These tags do not interfere with feeding or movement. However, the tagging
procedure is difficult, requiring considerable experience and care (Nielsen 1992). Because the tag is
placed within the body cavity, it is possible to injure a fish’s internal organs. Infections of the sutured
incision and the body cavity itself are also possible, especially if the tag and incision are not treated
with antibiotics (Chisholm and Hubert 1985; Mellas and Haynes 1985).

Fish with internal radio tags often die at higher rates than fish tagged by other means because radio
tagging is a complicated and stressful process. Mortality is both acute (occurring during or soon after
tagging) and delayed (occurring long after the fish have been released into the environment). Acute
mortality is caused by trauma induced during capture, tagging, and release. It can be reduced by
handling fish as gently as possible. Delayed mortality occurs if the tag or the tagging procedure harms
the animal in direct or subtle ways. Tags may cause wounds that do not heal properly, may make
swimming more difficult, or may make tagged animals more vulnerable to predation (Howe and Hoyt
1982; Matthews and Reavis 1990; Moring 1990). Tagging may also reduce fish growth by increasing
the energetic costs of swimming and maintaining balance.

Fin clipping

Fin clipping is the process of removing part or all of one or more fins to alter a fish’s appearance and
thus make it identifiable. When entire fins are removed, it is expected that they will never grow back.
Alternatively, a permanent mark can be made when only a part of the fin is removed or the end of a
fin or a few fin rays are clipped. Although researchers have used all fins for marking at one time or
another, the current preference is to clip the adipose, pelvic, or pectoral fins. Marks can also be made
by punching holes or cutting notches in fins, or severing individual fin rays (Kohlhorst 1979; Welch
and Mills 1981). Many studies have examined the effects of fin clips on fish growth, survival, and
behavior. The results of these studies are somewhat varied; however, it can be said that fin clips do not
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generally alter fish growth. Studies comparing the growth of clipped and unclipped fish generally
have shown no differences between them (Brynildson and Brynildson 1967). Moreover, wounds
caused by fin clipping usually heal quickly—especially those caused by partial clips.

Mortality among fin-clipped fish is also variable. Some immediate mortality may occur during the
marking process, especially if fish have been handled extensively for other purposes (e.g., stomach
sampling). Delayed mortality depends, at least in part, on fish size; small fishes have often been found
to be susceptible to it. Coble (1967) suggested that fish shorter than 90 mm are at particular risk. The
degree of mortality among individual fishes also depends on which fin is clipped. Studies show that
adipose- and pelvic-fin-clipped coho salmon fingerlings have a 100 % recovery rate (Stolte 1973).
Recovery rates are generally recognized as being higher for adipose- and pelvic-fin-clipped fish in
comparison to those that are clipped on the pectoral, dorsal, and anal fins (Nicola and Cordone 1973).
Clipping the adipose and pelvic fins probably kills fewer fish because these fins are not as important
as other fins for movement or balance (McNeil and Crossman 1979). Mortality is generally higher
when the major median and pectoral fins are removed. Mears and Hatch (1976) showed that clipping
more than one fin may increase delayed mortality but other studies have been less conclusive.

Regardless, any time researchers clip or remove fins, it is necessary that the fish be handled.
Therefore, the same safe and sanitary conditions required for tagging operations also apply to clipping
activities.

Stomach Flushing

Stomach flushing is a technique to induce fish to regurgitate the contents of their stomachs without
killing the fish. Knowledge of the food and feeding habits of fish are important in the study of aquatic
ecosystems. However, in the past, food habit studies required researchers to kill fish for stomach
removal and examination. Consequently, several methods have been developed to remove stomach
contents without injuring the fish. Most techniques use a rigid or semi-rigid tube to inject water into
the stomach to flush out the contents.

Few assessments have been conducted regarding the mortality rates associated with nonlethal methods
of examining fish stomach contents (Kamler and Pope 2001). However, Strange and Kennedy (1981)
assessed the survival of salmonids subjected to stomach flushing and found no difference between
stomach-flushed fish and control fish that were held for three to five days. In addition, when Light et
al. (1983) flushed the stomachs of electrofished and anesthetized brook trout, survival was 100% for
the entire observation period. In contrast, Meehan and Miller (1978) determined the survival rate of
electrofished, anesthetized, and stomach flushed wild and hatchery coho salmon over a 30-day period
to be 87% and 84% respectively.

Effects Analysis for Salmonids 8=32 May 5, 2008



NOAA Fisheries
2008-2017 United States v. Oregon Management Agreement

Biological Sampling

Genetic Samples (fin clips)
Non-lethal sampling to develop population structure and assess parentage.

Sacrifice

In some instances, it is necessary to kill a captured fish in order to gather whatever data a study is
designed to produce. In such cases, determining effect is a very straightforward process: the sacrificed
fish, if juveniles are forever removed from the listed species’ gene pool; if the fish are adults, the effect
depends upon whether they are killed before or after they have a chance to spawn. If they are killed
after they spawn, there is very little overall effect. Essentially, it amounts to removing the nutrients
their bodies would have provided to the spawning grounds. If they are killed before they spawn, not
only are they removed, but so are all their potential progeny. Thus, killing pre-spawning adults has the
greatest potential to affect the listed species. Due to this, NOAA Fisheries rarely allows it to happen.
And, in almost every instance where it is allowed, the adults are stripped of sperm and eggs so their
progeny can be raised in a controlled environment such as a hatchery—thereby greatly decreasing the
potential harm posed by sacrificing the adults. There is no way to mitigate the effects of outrightly
sacrificing a fish.

Habitat surveys and installation of monitoring devices

The following potential effects to listed species and their habitats associated with the proposed actions
for stream channel, floodplain, and upland surveys and installation of stream monitoring devices -
erosion and sedimentation, compaction and disturbance of streambed sediments - are negligible and
would have little impact on compaction or instream turbidity. The effect of stream channel, floodplain,
and upland surveys and installation of stream monitoring devices activity is described in the HIP
Biological Opinion (2.2.1.2.1 Stream Channel, Floodplain, and Uplands Surveys and Installation
Stream Monitoring Devices such as Streamflow and Temperature Monitors) (NMFS 2003c) as
applicable. These actions will incorporate the conservation measures for general construction
identified in that Biological Opinion. Similarly, there is the potential for trampling a negligible
amount of vegetation during upland and floodplain surveys, but the vegetation would be
expected to recover.

Excavated material from cultural resource testing conducted near streams may contribute sediment to
streams and increase turbidity. The amount of soil disturbed would be negligible and would have a
minimal effect on instream turbidity.

Conservation Measures
The following conservation measures will avoid or minimize the adverse effects discussed above:

= The FCRPS Action Agencies must obtain NOAA Fisheries’ review and approval of monitoring

and evaluation plans prior to initiating any research-related activities anticipated in this RPA. The
plans must identify annual anticipated take levels.

= Listed species must be taken only at the levels, by the means, in the areas, and for the purposes
stated in each specific monitoring or evaluation proposal, approved by NOAA Fisheries.
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Workers must not intentionally kill or cause to be killed any listed species unless a specific
monitoring or evaluation proposal, approved by NOAA Fisheries, specifically allows intentional
lethal take.

Workers must handle listed fish with extreme care and keep them in cold water to the maximum
extent possible during sampling and processing procedures. When fish are transferred or held, a
healthy environment must be provided (e.g., the holding units must contain adequate amounts of
well-circulated water). When using gear that captures a mix of species, the permit holder must
process listed fish first to minimize handling stress.

Workers must stop handling listed juvenile fish if the water temperature exceeds 70 degrees F at
the capture site. Under these conditions, listed fish may only be visually identified and counted.

If workers anesthetize listed fish to avoid injuring or killing them during handling, the fish must be
allowed to recover before being released. Fish that are only counted must remain in water and not
be anesthetized.

Workers must use a sterilized needle for each individual injection when PIT-tags are inserted into
listed fish.

If workers incidentally capture any listed adult fish while sampling for juveniles, the adult fish
must be released without further handling and such take must be reported.

If backpack electrofishing methods are used, workers must comply with NOAA Fisheries’
Guidelines for Electrofishing (NMFS 2000d) available at
http://Amww.nwr.noaa.gov/1salmon/salmesa/4ddocs/final4d/electro2000.pdf

The FCRPS Action Agencies must obtain approval from NOAA Fisheries before changing
sampling locations or research protocols.

Except for escapement (redd) surveys, no in-water work will occur within 300 feet of spawning
areas during anadromous fish spawning and incubation times.

Persons conducting redd surveys will be trained in redd identification, likely redd locations, and
methods to minimize the likelihood of stepping on redds or delivering fine sediment to redds.

Workers will avoid redds and listed spawning fish while walking within or near stream channels
to the extent possible. Avoidance will be accomplished by examining pool tail outs and low
gradient riffles for clean gravel and characteristic shapes and flows prior to walking or snorkeling
through these areas.
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= |fredds or listed spawning fish are observed at any time, workers will step out of the channel and
walk around the habitat unit on the bank at a distance from the active channel.

= Snorkel surveys will follow a statistically valid sampling design or rely on a single pass approach.
= Surveyors will coordinate with other local agencies to prevent redundant surveys.

= Excavated material from cultural resource test pits will be placed away from stream channels. All
material will be replaced back into test pits when testing is completed.

= Multiple stream sites will be used for field trips to minimize effects on any given stream or
riparian buffer area.

=  The FCRPS Action Agencies will prepare an annual report of activities, including stream mileage
surveyed and inventoried, categorized by method and by WRIA, USGS 6th field HUC, and UTM
or other appropriate spatial point information.

Benefits of Monitoring & Evaluation

NOAA Fisheries will not approve a monitoring plan if it operates to the disadvantage of the
endangered and/or threatened species that is/are the subject of the plan. In addition, NOAA Fisheries
does not approve monitoring plans unless the proposed activities are likely to result in a net benefit to
the listed species; benefits accrue from the acquisition of scientific information.

For more than a decade, research and monitoring activities conducted with anadromous salmonids in
the Pacific Northwest have provided resource managers with a wealth of important and useful
information on anadromous fish populations. For example, juvenile fish trapping efforts have enabled
the production of population inventories, PIT-tagging efforts have increased the knowledge of
anadromous fish migration timing and survival, and fish passage studies have provided an enhanced
understanding of fish behavior and survival when moving past dams and through reservoirs. By
approving plans, NOAA Fisheries will enable information to be acquired that will enhance resource
manager’s ability to make more effective and responsible decisions to sustain anadromous salmonid
populations that are at risk of extinction, to mitigate impacts to endangered and threatened salmon and
steelhead, and to implement recovery efforts. The resulting data continue to improve the knowledge of
the respective species’ life history, specific biological requirements, genetic make-up, migration
timing, responses to anthropogenic impacts, and survival in the river system.

8.1.5 Effect of Hatchery Programs

An overview of the effects of past and ongoing hatchery factors on the current status of ESA protected
salmon and steelhead of the Columbia Basin is provided in NMFS 2004b; the Salmonid Hatchery
Inventory and Effects Evaluation Report), in the Hatchery Effects Appendix, and in the Artificial
Propagation for Pacific Salmon Appendix.
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The hatchery Prospective Actions consist of continued funding of hatcheries as well as reforms to
current federally funded programs that will be identified in future hatchery-specific ESA 8 7(a)(2)
consultations. Subject to these future hatchery consultations, implementation of BMPs in NOAA
Fisheries approved HGMPs are expected to: 1) integrate hatchery mitigation and conservation
objectives; 2) preserve genetic resources; and 3) accelerate trends toward recovery as limiting factors
and threats are fixed and natural productivity increases. These benefits, however, are not relied upon
for this consultation and are pending completion of the future hatchery consultations.

Hatcheries have a wide variety of purposes and effects, but many hatchery programs are intended to
compensate for the effects of hydropower projects, such as blockage of access to or inundation of
spawning habitat, and reduced survivals during juvenile and adult migration limiting natural salmon
and steelhead productivity (See Section 5.5 of the SCA). The nearly two hundred programs that
operate in the Columbia Basin are compensation for Federal and public and private utilities projects
and the Action Agencies, through RPA 39, will continue to fund hatchery programs associated with
the FCRPS projects. NMFS 2004b provides an overview of hatchery effects at two levels: at the
population level and at the ESU or DPS level. For programs in the Interior Columbia (upstream from
Bonneville Dam), the Hatchery Effects Appendix, was developed with input provided by members of
the Hatchery and Harvest Workgroup of the FCRPS collaboration. The report (1) summarized the
major factors limiting salmon and steelhead recovery at the population scale, (2) provided an
inventory of existing hatchery programs including their funding source(s) and the status of their
regulatory compliance under the ESA and under the National Environmental Policy Act (NEPA), (3)
summarized the effects on salmon and steelhead viability from current hatchery operations, and (4)
identified new opportunities or changes in hatchery programs likely to benefit population viability. As
a follow-up to this report, NOAA Fisheries developed a framework for determining hatchery effects,
including a general assessment of Interior Columbia Basin hatchery program effects, and presented
this paper and results to the Hatchery and Harvest Workgroup and to the Policy Workgroup in August
of 2006. NOAA Fisheries received comments on the paper from members of each workgroup and
made numerous revisions (see Artificial Propagation for Pacific Salmon Appendix).

In general, a summary of progress in hatchery reform for Interior Columbia programs is reported in
Table 2 of Hatchery Effects Appendix. The overview provided in the Artificial Propagation for Pacific
Salmon Appendix identifies six Interior Columbia hatchery programs that are leading factors limiting
salmon and steelhead population viability. On the positive or beneficial side, nine hatchery programs
were identified as improving viability and population status in the short-term and thirty programs were
identified as slowing trends toward extinction or reducing short-term extinction risk. In this later case,
genetic resources important to ESU or steelhead DPS survival and recovery would disappear at an
accelerated rate or be lost altogether, but this beneficial effect should be considered transitory because
increasing dependence on hatchery intervention results in decreasing benefits and increasing risk
(ICTRT 2007a).

For many of the ESUs considered in this analysis, the past effects, and in some instances, continuing
effects, of hatchery practices constitute significant factors which may increase risk to the recovery of
the ESU (See SCA, Section 5.5). The hatchery Prospective Actions and other on-going hatchery
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improvement actions are important steps to reducing risk and assuring the long-term viability of these
ESUs. These actions are necessary and valuable, and NOAA Fisheries anticipates that they will yield
major progress over the next several years with benefits extending into the future. However, by
necessity, major hatchery reform of this kind requires that a Hatchery and Genetic Management Plan
(HGMP) be submitted to NOAA Fisheries for each hatchery program and detailed review and
analysis of each HGMP. The results will be realized in reforms and improvements that are specific to
the program involved. At this time, submittal of updated HGMPs to NOAA Fisheries is awaiting
recommendations that are pending from science teams and it is not possible to anticipate exactly what
those results might be for each of the programs. While we are confident that reforms will occur, in
most instances we do not have updated information and analysis to quantify the benefits sufficiently
for the quantitative analyses of this SCA.

Because integrated consideration of hatcheries is important to understanding these ESUs, the
discussion for these ESUs includes a consideration of the effects of hatchery programs (i.e., overviews
without the benefit of proposed hatchery actions and accompanying technical analysis), and where
appropriate, a discussion of the effect of potential improvements to these programs. However, except
where specifically indicated (such as the consideration of “safety net" hatchery programs to assure
survival), the conclusions in this opinion regarding jeopardy and the potential effect of these hatchery
improvements can rely only qualitatively on the FCRPS RPA requiring hatchery reform and
improvement.
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Section 8.2
Snake River Fall Chinook Salmon

Species Overview

Background

The Snake River (SR) fall Chinook salmon ESU is a single population in one major
population group (MPG) that spawns and rears in the mainstem Snake River and its
tributaries below Hells Canyon Dam. The decline of this ESU was due to heavy fishing
pressure beginning in the 1890s and loss of habitat with the construction of Swan Falls
Dam in 1901 and the Hells Canyon Complex from 1958 to 1967, which extirpated two
of the historical populations. Only 10 to 15% of the historical range of this ESU
remains. Hatcheries have played a major role in the production of Snake River fall
Chinook since the 1980s. Snake River fall Chinook were listed under the ESA as
threatened in 1992.

Designated critical habitat for Snake River fall Chinook salmon includes all Columbia
River estuarine areas and river reaches proceeding upstream to the confluence of the
Columbia and Snake rivers; the Snake River, upstream to Hells Canyon Dam; the lower
reaches of the Palouse; and the North Fork Clearwater River (upstream to Dworshak
Dam).

Current Status & Recent Trends

The average abundance (1,273) of SR fall Chinook over the most recent 10-year period
is below the 3,000 natural spawner average abundance thresholds that the ICTRT
identified as a minimum for recovery. Total returns to Lower Granite Dam increased
steadily from the mid-1990s to the present. Natural returns increased at roughly the
same rate as hatchery origin returns (through run year 2000), but since then hatchery
returns have increased disproportionately to natural-origin returns. On average over the
last 23 full brood year returns (1977-1999, which includes adult returns through 2004),
the natural origin component of the population has not replaced itself.

Limiting Factors and Threats

Limiting factors for SR fall Chinook include mainstem hydroelectric projects in the
Columbia and Snake rivers, predation, harvest, hatcheries, the estuary, and tributary habitat.
Ocean conditions have also affected the status of this ESU. Generally, ocean conditions
have been poor for this ESU over the past 20 years, improving only recently.
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Recent Ocean and Mainstem Harvest

SR fall Chinook are present throughout ocean fisheries from Alaska to California, and in fall
season fisheries in the mainstem Columbia River. Incidental catch occurs in fisheries that
target harvestable hatchery and natural-origin fish. The total ocean fishery exploitation rate
averaged 46% from 1986 to 1991, and 31% from 1992 to 2006. Ocean fisheries have been
required since 1996, through ESA consultation, to achieve a 30% reduction in the average
exploitation rate observed during the 1988 to 1993 base period. In recent years, about 14%
of the incidental take has occurred in the southeast Alaska fishery, about 23% in the
Canadian fishery (primarily off the west coast of VVancouver Island), about 20% in the
coastal fishery (primarily off Washington, and to a lesser degree off Oregon and Northern
California), about 11% in the non-Treaty fishery in the Columbia River, and about 30% in
the Columbia River tribal treaty-right fishery. The presence of large numbers of harvestable
natural-origin fish in the fishing locations from other sources makes it infeasible to
distinguish Snake River fall Chinook through means of mark-selective fishing techniques.

SR fall Chinook area also caught in fall season fisheries in the Columbia River with most
impacts occurring in Non-Treaty and treaty Indian fisheries from the river mouth to McNary
Dam. Fisheries affecting SR fall Chinook have been subject to ESA constraints since 1992.
Since 1996, Columbia River fisheries have been subject to a total harvest rate limit of
31.29%. This represents a 30% reduction in the 1988 to 1993 base period harvest rate.

Total harvest mortality for the combined ocean and inriver fisheries can be expressed in
terms of exploitation rates which provide a common currency for comparing ocean and
inriver fishery impacts (Fisheries in the Columbia River are generally managed subject to
harvest rate limits. Harvest rates are expressed as a proportion of the run returning to the
river that is killed in river fisheries). The total exploitation rate has declined significantly
since the ESA listing. Total exploitation rate averaged 75% from 1986 to 1991, and 45%
from 1992 to 2006.
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8.2.2 Current Rangewide Status

With this first step in the analysis, NOAA Fisheries accounts for the principal life history
characteristics of each affected listed species. The starting point for this step is with the scientific
analysis of species’ status which forms the basis for the listing of the species as endangered or
threatened.

8.2.2.1 Current Rangewide Status of the Species

Snake River (SR) fall Chinook is a threatened species composed of one extant population in one
major population group (MPG). Two historical populations have been extirpated. This population
must be highly viable to achieve the ICTRT’s suggested viability scenario (ICTRT 2007a, Attachment
2). Key statistics associated with the current status of SR fall Chinook salmon are summarized in
Tables 8.2.2-1 through 8.2.2-4.

Limiting Factors and Threats

The key limiting factors and threats for the Snake River fall Chinook include hydropower projects,
predation, harvest, degraded estuary habitat, and degraded mainstem and tributary habitat. Ocean
conditions have also affected the status of this ESU. Ocean conditions affecting the survival of Snake
River fall Chinook were generally poor during the early part of the last 20 years.

Abundance

Average abundance (1,273) of SR fall Chinook over the most recent 10-year period is below the 3,000
natural spawner average abundance thresholds that the ICTRT identifies as a minimum for low risk
(Table 8.2.2-1).* The ICTRT recommends that no fewer than 2,500 of the 3,000 natural-origin fish be
mainstem Snake River spawners. Total returns of fall Chinook over Lower Granite Dam increased
steadily from the mid-1990s to the present. Natural returns increased at roughly the same rate as
hatchery origin returns (through run year 2000), since then hatchery returns have increased
disproportionately to natural-origin returns (Figure 8.2.2.1-1). The median proportion of natural-origin
has been approximately 32% over the past two brood cycles (Cooney and Ford 2007).

* BRT and ICTRT products were developed as primary sources of information for the development of delisting or
long-term recovery goals. They were not intended as the basis for setting goals for “no jeopardy” determinations.
Although NOAA Fisheries considers the information in the BRT and ICTRT documents in this consultation, its
jeopardy determinations are made in a manner consistent with the Lohn memaos dated July 12, and September 6,
2006 (NMFS 2006h, i).
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Figure 8.2.2.1-1 Snake River Fall Chinook Salmon Abundance Trends (adopted from Fisher and
Hinrichsen 2006)

The driving factors for the recent increase may include reduced harvest rates, improved in-river
rearing and migration conditions, the development of life history adaptations to current
conditions, improved ocean conditions benefiting the relatively northern migration patter, the
supplementation program or other factors. As this time, there is insufficient information to
estimate the relative contributions of these factors (Cooney and Ford 2007).

“Base Period” Productivity

On average over the last 23 full brood year returns (1977-1999 brood years [BY], including adult
returns through 2004), when only natural production is considered, SR fall Chinook populations have
not replaced themselves (i.e., average R/S has been less than 1.0; Table 8.2.2-1). R/S productivity was
below 1.0 for all but three brood years prior to 1995, and it was above 1.0 between 1995 and 1999
(Cooney and Ford 2007). Additionally, Cooney and Ford (2007) make preliminary estimates for the
2000-2003 brood years, half of which also indicate R/S>1.0.

Intrinsic productivity, which is the average of adjusted R/S estimates for only those brood years with
the lowest spawner abundance levels, has been lower than the intrinsic productivity R/S levels
identified by the ICTRT as necessary for long-term population viability at <5% extinction risk
(ICTRT 2007c)

The BRT trend in abundance was >1.0 during the 1980-2004 period (Table 8.2.2-1). Median
population growth rate (lambda), when calculated with an assumption that hatchery-origin natural
spawners do not reproduce effectively (HF=0), also was greater than 1.0 (increasing) for SR fall
Chinook (Table 8.2.2-1). When calculated with the HF=1 assumption, lambda has been less than 1.0.
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Spatial Structure

The ICTRT does not yet characterize the spatial structure risk to SR fall Chinook, although generic
spatial structure criteria have been described in ICTRT (2007d). However, the Biological Review
Team (Good et al. 2005) characterizes the risk for the “distribution” VVSP factor as “moderately high”
(Table 8.2.2-2) because approximately 85% of historical habitat is inaccessible and the distribution of
the extant population makes it relatively vulnerable to variable environmental conditions and large
disturbances.

Diversity

The ICTRT has not yet characterized the diversity risk to SR fall Chinook, although generic diversity
criteria and the presence of five major spawning areas within currently occupied habitat are described
in ICTRT (2007d). However, the Biological Review Team (Good et al. 2005) characterizes the risk
for the diversity VVSP factor as “moderately high” (Table 8.2.2-2) because of the loss of diversity
associated with extinct populations and the significant hatchery influence on the extant population.
The median proportion of hatchery-origin has been approximately 68% over the past two brood
cycles.

Based on NOAA Fisheries’ SHIEER document (NMFS 2004b), the hatchery and harvest workgroup
(under the Policy Work Group), “Hatchery Effects Report,” and Cooney and Ford (2007), there are
four primary reasons why the current supplementation program contributes to a diversity risk for
Snake River fall Chinook: 1) In order to meet the ICTRT’s (2007a) diversity viability goals, the
proportion of hatchery fish spawning naturally must be significantly reduced from current levels; 2) In
the current configuration of the program, all components of the ESU are supplemented, limiting the
options for evaluating the programs; 3) In the mainstem Snake River major spawning areas, the ESU
may be at or near carrying capacity, suggesting the further supplementation is unlikely to be beneficial
to the ESU; and 4) The proportion of natural origin fish in the broodstock has been low. These issues
are discussed in more detail in Cooney and Ford (2007).

“Base Period” Extinction Risk

A draft ICTRT Current Status Summary (ICTRT 2007d) characterizes the long-term (100 year)
extinction risk, calculated from productivity and natural origin abundance estimates of SR fall
Chinook during the 1977-1999 Brood year “base period” described above for R/S productivity
estimates, as “High” (>25% 100-year extinction risk). In these analyses, the ICTRT defines the quasi-
extinction threshold (QET) for 100-year extinction risk as fewer than 50 spawners in four consecutive
years (QET=50). The ICTRT also calculated the extinction risk based on the 1990-1999 time period
and determined that it was “moderate” (6-25% 100-year extinction risk). The ICTRT indicates that
extinction risk is likely between these estimates (“moderate” to “high”).

The ICTRT assessments are framed in terms of long-term viability and do not directly incorporate
short-term (24-year) extinction risk or specify a particular QET for use in analyzing short-term risk, as
discussed in Section 7.1.1 of this Supplemental Comprehensive Analysis. Table 8.2.2-3 displays
results of an analysis of short-term extinction risk at four different QET levels (50, 30, 10, and 1 fish)
for SR fall Chinook. This short-term extinction risk analysis is also based on the assumption that
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productivity observed during the “base period” will be unchanged in the future. At QET=50, as well
as at lower QET levels, there is less than 5% risk of short-term extinction. Confidence limits on this
estimate are extremely wide, ranging from 0 to 100% risk of extinction.

The short-term and ICTRT long-term extinction risk analyses assume that all hatchery
supplementation ceases immediately. As described in Section 7.1.1.1 of the SCA, this assumption is
not representative of hatchery management under the Prospective Actions. A more realistic
assessment of short-term extinction risk will take hatchery programs into consideration, either
qualitatively or quantitatively. If hatchery supplementation is assumed to continue at current levels for
SR fall Chinook, short-term extinction risk is 0% at all QETs (Hinrichsen 2008, included as
Attachment 1 of the Aggregate Analysis Appendix).

Quantitative Survival Gaps

The change in density-independent survival that is necessary for quantitative indicators of productivity
to be greater than 1.0 and for extinction risk to be less than 5% are displayed in Table 8.2.2-4. Mean
base period R/S survival gap for the 1977-1999 brood year base period is 34%, while the mean
survival gap for lambda (HF=1) is 27%. No additional survival improvements are needed for the R/S
gap calculated using the 1990-1999 period, for lambda (HF=0) or for BRT trend estimates. Because
base short-term extinction risk is 0-1%, no additional improvements are needed to achieve less than
5% risk at QET=50.

8.2.2.2 Rangewide Status of Critical Habitat

Designated critical habitat for SR fall Chinook salmon includes all Columbia River estuarine areas
and river reaches proceeding upstream to the confluence of the Columbia and Snake rivers; all Snake
River reaches from the confluence of the Columbia River upstream to Hells Canyon Dam; the Palouse
River from its confluence with the Snake River upstream to Palouse Falls; the Clearwater River from
its confluence with the Snake River upstream to its confluence with Lolo Creek; and the North Fork
Clearwater River from its confluence with the Clearwater River upstream to Dworshak Dam. Critical
habitat also includes river reaches presently or historically accessible (except those above impassable
natural falls and Dworshak and Hells Canyon dams) in the following subbasins: Clearwater, Hells
Canyon, Imnaha, Lower Grande Ronde, Lower North Fork Clearwater, Lower Salmon, Lower Snake,
Lower Snake-Asotin, Lower Snake-Tucannon, and Palouse. The lower Columbia River corridor is
among the areas of high conservation value to the ESU because it connects every population with the
ocean and is used by rearing/migrating juveniles and migrating adults. The Columbia River estuary is
a unique and essential area for juveniles and adults making the physiological transition between life in
freshwater and marine habitats. Designated areas consist of the water, waterway bottom, and the
adjacent riparian zone (defined as an area 300 feet from the normal high water line on each side of the
river channel) (NMFS 1993). The status of critical habitat is discussed further in Section 8.2.3.3.
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8.2.3 Environmental Baseline

The following section evaluates the environmental baseline as the effects of past and ongoing
human and natural factors within the action area. It includes the past and present impacts of all
state, tribal, local, private, and other human activities in the action area, including impacts of
these activities that will have occurred contemporaneously with this consultation. The effects of
unrelated Federal actions affecting the same species or critical habitat that have completed
formal or informal consultations are also part of the environmental baseline. For a detailed
environmental baseline analysis pertinent to all species please see Chapter 5, Environmental
Baseline, of the SCA.

8.2.3.1 “Current” Productivity & Extinction Risk

Because the action area, as defined in Chapter 5, encompasses nearly the entire range of the species,
the status of the species in the action area is nearly the same as the rangewide status. However, in the
Rangewide Status section, estimates of productivity and extinction risk are based on performance of
populations during a 20-year “base period,” ending with the 1999 brood year. The environmental
baseline, on the other hand, includes current and future effects of Federal actions that have undergone
Section 7 consultation and continuing effects of completed actions (e.g., continuing growth of
vegetation in fenced riparian areas resulting in improved productivity through bank stabilization,
shading, etc.).

Quantitative Estimates

Because a number of ongoing human activities have changed in recent years, it is necessary to
evaluate changes that have occurred and adjust the “base period” estimates to reflect what would be
expected if current management practices continued into the future. For SR fall Chinook, two
approaches are used to characterize the current status (Section 7.1.1 of this document).

Base-to-Current Adjustment Approach

The first approach is to adjust the 1977-1999 brood year estimates by estimating a “base-to-current”
survival multiplier, which adjusts productivity and extinction risk under the assumption that current
human activities will continue into the future and all other factors will remain unchanged. Details of
base-to-current adjustments are described in Section 4.3.1 of the CA. Results are presented in Table
8.2.3-1.

Briefly, reduction in the average base period harvest rate (estimated at approximately a 9% survival
change [SCA Harvest Appendix, based on U.S. v. Oregon estimates]), estuary habitat projects (a less
than 1% survival change, based on CA Appendix D), and a reduction in tern mortality (approximately
2%) result in a quantitative survival improvement for SR fall Chinook. The net result is that, if these
human-caused factors continue into the future at their current levels and all other factors remain
constant, survival would be expected to increase 12% compared to the 1980-1999 BY average. This
also means that the survival “gaps” described in Table 8.2.2-4 would be proportionately reduced by
this amount (i.e., [“Gap” + 1.12).
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This approach is of limited utility for SR fall Chinook because some of the more important changes
from the base period, discussed below, cannot be estimated quantitatively for this species. Therefore,
it is only possible to estimate a portion of the survival change that has occurred and the base-to-current
survival multiplier represents a very conservative (i.e., negative) estimate of the effect of continuing
current hydro operations into the future.

The main change from the base period that cannot be quantified is improvements to hydro
configuration and operation for fall Chinook due to uncertainties about the juvenile life history
strategies this species employs (Section 8.2.5.1).

Qualitatively, several hydro-related actions have likely contributed to increased productivity of
naturally produced SR fall Chinook salmon (base-to-current adjustment). First, Reclamation has
provided some level of flow augmentation water (90,000 to 487,000 acre-feet), primarily during July
and August, since 1991 (except 1992) to enhance flows (migratory conditions) through the lower
Snake and Columbia Rivers (USBR 1998). Second, since 1991, Idaho Power Company has
voluntarily provided generally stable outflows (ranging from 8,000 and13,000 cfs depending on
prevailing flow conditions in a given year) at Hells Canyon Dam during the fall Chinook spawning
season (primarily late October and November); and maintained these flows as minimums throughout
the incubation period (primarily late November through April) to enhance the survival of incubating
fall Chinook to emergence (IPC 1991 and FERC 2007). During rearing (March through June)
peaking at Hells Canyon Complex is known to cause limited entrapment of fall Chinook fry this effect
is currently under investigation by IPC and mitigative measures are being evaluated (Brink and
Chandler 2006). Third, since 1993, the Corps of Engineers has drafted Dworshak reservoir (north
fork, Clearwater River) to enhance juvenile migratory conditions (reduced summer temperatures and
enhanced summer flows) in the lower Snake River (Corps et al. 2007b, Appendix 1). By providing
suitable water temperatures for over-summer rearing within the Snake River reservoirs, this action
apparently has allowed the expression of a productive “yearling” life-history strategy that was not
available to this ESU in the past (Connor et al. 2007). Finally, actions required by the 1995 FCRPS
Biological Opinion generally resulted in improved dam configurations, better summer flow
conditions, and expanded summer spill programs in the lower Columbia River (BA, Appendix A)
beginning in 1996 compared to previous years. This likely resulted in improved passage conditions
and increased survival rates for in-river migrating juvenile fall Chinook salmon. Together, these
factors likely have increased productivity of this species since the base period depicted in the base-to-
current survival adjustments.

Hatchery effects are also considered qualitatively. The discussion of diversity under rangewide status
(Section 8.2.2.1) also applies to the status of hatchery programs under the environmental baseline.

1990-Present Approach

An alternative approach to adjusting extinction risk is included here because alternative base periods
were evaluated by the ICTRT (2007c). In addition to evaluating the 1977-1999 BY time series, the
ICTRT evaluated a 1990-1999 BY series. The more recent time series is representative of recent
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harvest rates and hydro effects, as well as other human impacts. In this sense it is a better
representation of current conditions under the environmental baseline than is the 1977-1999 time
series. However, there are also two potential drawbacks to the shorter time series. First, because it is a
shorter time series it captures less of the variability of the population performance and is generally less
reliable for making estimates of productivity and extinction risk. As described in Chapter 7, this is the
primary reason why the 20-year time series is emphasized in our quantitative analysis. A second factor
is that the more recent time period may include a higher percentage of climatic conditions that appear
to be favorable to Columbia basin salmon survival. The base-to-current survival adjustment is
intended to represent changes in Columbia basin resource management rather than changes in climate.

The ICTRT (2007c) concluded that “at this time, it is reasonable to assume that the A/P [abundance
and productivity] gap falls within the range defined by the two recent scenarios.” Therefore, both
approaches are used to characterize the current status of SR fall Chinook. The 1990-present
productivity estimates are presented in Table 8.2.2-1 and the gaps necessary for productivity >1.0 are
included in Table 8.2.2-4. It is not possible to estimate short-term extinction risk for the 1990-present
time series (Section 7.1.1). Under this approach, there is no base-to-current adjustment for this metric.

8.2.3.2 Abundance, Spatial Structure & Diversity

The description of these factors under the environmental baseline is identical to the description of
these factors in the Rangewide Status section.

8.2.3.3 Status of Critical Habitat under the Environmental Baseline

Many factors, both human-caused and natural, have contributed to the decline of salmon and steelhead
over the past century, as well as the conservation value of essential features and PCEs of designated
critical habitat. Salmon habitat has been altered through activities such as urban development, logging,
grazing, power generation, and agriculture. These habitat alterations have resulted in the loss of
important spawning and rearing habitat and the loss or degradation of migration corridors. The
following are the major factors limiting the conservation value of critical habitat for SR fall Chinook:

= Mainstem lower Snake and Columbia River hydropower system mortality (juvenile migration
corridors with safe passage)

= Altered seasonal temperature regimes

= Reduced spawning/rearing habitat due to mainstem lower Snake River hydropower system
(spawning areas with gravel, water quality, cover/shelter, riparian vegetation, and space to support
egg incubation and larval growth and development)

The FCRPS Action Agencies have taken a number of actions in recent years to improve the
conservation value of PCEs. For example, the essential feature of safe passage for ESA-listed
outmigrating juvenile salmonids at FCRPS dams has been improved by the structural improvements
and operations described in Section 4.3.1.1 in Corps et al. (Corps et al. 2007a).
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Spawning Areas

Dauble et al. (2003) described the sequence of mainstem hydro development that reduced the
spawning range of SR fall Chinook salmon in the Snake River. ldaho Power Company (IPC 2003)
has estimated that as many as 450,000 fish returned to the Snake River each year before hydropower
development. About 270,000 spawned upstream of the current location of the Hells Canyon
Complex, a series of three dams that IPC built between 1958 and 1967, blocking access to 210 miles
(338 km) of mainstem riverine habitat. Construction of the four federal dams on the lower Snake
River (1962 to 1975) converted almost 147 miles (236 km) of riverine to reservoir habitat. The
reservoirs reduced average water velocities and habitat complexity and increased water surface
elevations. Since then, the 101-mile Hells Canyon Reach (i.e., between the upper end of Lower
Granite Reservoir and the tailrace of Hells Canyon Dam) has been the only continuous stretch of free-
flowing mainstem habitat available to fall Chinook for spawning. Garcia et al. (2007) reported a peak
count of 1,709 redds in this reach in 2004 (and more than 1,000 redds each year from 2002 through
2006; see Appendix 3 in Garcia et al. 2007). Assuming two fish per redd, the Hells Canyon Reach
has recently supported at least 3,400 spawners.

SR fall Chinook also spawned historically in the lower mainstems of the Clearwater, Grande Ronde,
Salmon, Imnaha, and Tucannon river systems. At least some of these areas probably supported
significant production, but at much lower levels than in the mainstem Snake River. Smaller portions
of habitat in the Imnaha and Salmon rivers have supported fall Chinook. Some limited spawning
currently occurs in all these areas, although returns to the Tucannon are predominately releases and
strays from the Lyons Ferry hatchery program. The Clearwater, Grande Ronde, Salmon, and Imnaha
collectively supported a maximum of 852 redds in 2004 (averaging at least 500 each year since 2002;
see Appendices 3-7 in Garcia et al. 2007). Thus, under current conditions, the available area below
Hells Canyon Dam has demonstrated the capacity to support at least 5,000 spawners. The ICTRT has
set a recovery abundance threshold of 3,000 spawners (i.e., to meet viability goals for abundance at
<5% risk of extinction (ICTRT 2007c).

As discussed in Section 8.2.3.1 (Current Productivity and Extinction Risk), several recent hydro-
related activities have improved the functioning of PCEs for spawning and rearing. Since 1991, IPC
has voluntarily stabilized outflows from Hells Canyon Dam during late October and November and
kept the redds established during that period “watered” through emergence in April. However, if
rearing fry move to the shallow river margin, they can become entrapped in several pool complexes.
Idaho Power Company is currently investigating this issue and evaluating mitigative measures (Brink
and Chandler 2006).

Factors limiting the functioning and thus conservation value of PCEs in the available spawning areas
(i.e., affecting water quality, water quantity, space, and/or spawning gravel) are:

= In the Hells Canyon Reach of the mainstem Snake River—changes in river flow [reductions in
flow entrap and strand fry], temperature regime [warmer in fall when adults arrive for spawning
and cooler during the spring incubation period due to the existence and operation of IPC’s
Brownlee reservoir (Hells Canyon complex), may delay the emergence of fry production by later
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spawning adults] and dissolved oxygen [episodic low dissolved oxygen conditions can persist into
early fall when adult fish arrive and stage for spawning]

= |n the Clearwater River below the North Fork—changes in water temperature [cooler during
spring incubation period due to Dworshak operations, slowing development and growth
rates in the Clearwater, although cooling the Snake for juvenile fall Chinook migrating from
mainstem spawning areas]

= In the lower Grande Ronde River—sediment in gravel, degraded water quality [including
high temperature and low concentration of dissolved oxygen]

= In the lower Tucannon River—sediment in gravel [limits survival in egg to fry stages]

Rearing Areas & the Juvenile Migration Corridor

Fall Chinook salmon generally begin spawning in the Snake River during the third week of October
(Groves and Chandler 1999). Fry emerge from redds during April through June and rear for two
months or more in the sandy littoral zone along the river margins (Tiffin et al. 1999). Parr and
presmolts move offshore and begin downstream migration and/or extended rearing in the deeper
waters of the flowing river and reservoirs. Subyearling smolts are detected passing Lower Granite
Dam as early as May and through the late fall when the juvenile fish passage facilities cease operation
(Connor et al. 2007). Most of the in-river migrants pass Bonneville Dam by mid-July. Subyearlings
that enter the estuary as smolts are thought to reside there for a few weeks before moving into the
plume and offshore waters (Fresh et al. 2005). However, recent acoustic tag studies indicate that
Snake River fall Chinook subyearling smolts travel from Bonneville Dam to the mouth of the
Columbia River in about four days (median value). Survival estimates through this reach (2005-2007)
ranged from about 70 to 90% in June, declining to only 20 to 60% in mid-July (McComas et al. 2008).

Several recent hydro-related actions have improved the functioning of PCEs in the juvenile
migration corridor. Since 1993, the Corps of Engineers has drafted Dworshak Reservoir to
enhance conditions in the juvenile migration corridor by adding cooler water to that in the lower
Snake. Reclamation has provided flow augmentation (90,000 to 487,000 acre-feet) from the
upper Snake basin to enhance flows in the lower Snake and Columbia rivers during July and
August. Actions required by the 1995 FCRPS Biological Opinion have generally resulted in
improved dam configurations, better flow conditions, and expanded summer spill programs.

The following are the major factors that limit the functioning and thus the conservation value of
rearing areas and the juvenile migration corridor (i.e., affecting water quality, water quantity,
cover/shelter, space, food and/or riparian vegetation):

= |n the Hells Canyon Reach of the mainstem Snake River, cooler spring temperatures of water
released form the Hells Canyon complex [delays emergence of some fry]
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= In the juvenile migration corridor—scarcity of cover in the reservoirs (as refuge from fish
predators — particularly non-native small mouth bass in the in the Snake River); passage
mortality [FCRPS dams and reservoirs]; and warm summer temperatures [juveniles had
typically completed their migration from the Snake River basin by the end of June prior to
construction of the Hells Canyon complex and Snake River mainstem dams, excluding Ice
Harbor dam.]

= Inthe lower Columbia River and estuary—diking and reduced peak spring flows have
eliminated much of the shallow water, low velocity habitat [agriculture and other
development in riparian areas; FCRPS and Upper Snake water management].

In the mainstem FCRPS migration corridor, the Action Agencies have improved safe passage through
the hydrosystem for subyearling Chinook with the construction and operation of surface bypass routes
at Lower Granite, Ice Harbor, and Bonneville dams and other configuration improvements. For
salmon that use an ocean-type life-history strategy, recent restoration projects in the estuary are
improving the functioning of the juvenile migration corridor. Projects that are protecting or restoring
riparian areas and breach or lower dikes and levees are providing access to the cover/shelter, food, and
riparian vegetation required by this type of juvenile migrant. The FCRPS Action Agencies recently
implemented 18 estuary habitat projects that removed passage barriers, providing access to good
quality off-channel habitat (see Section 4.3.1.3 in Corps et al. 2007a).

Adult Migration Corridor

The Action Agencies have increased the likelihood of safe passage in the mainstem FCRPS for
adult fall Chinook in recent years by improving the collection channel at The Dalles and the
ladders at John Day, McNary, Ice Harbor, Lower Monumental, and Lower Granite dams.

Areas for Growth & Development to Adulthood

Although Snake River fall Chinook probably spend part of their first year in the ocean in the
Columbia River plume, NOAA Fisheries designated critical habitat no farther west than the estuary
(i.e., a line connecting the westward ends of the river mouth jetties; NMFS 1993). Therefore, the
effects of the Prospective Actions on PCEs in these areas are not considered further in this
consultation.

8.2.3.4 Future Effects of Federal Actions with Completed Consultations

NOAA Fisheries searched its Public Consultation Tracking System Database (PCTS) for Federal
actions occurring in the action area that had completed Section 7 consultations between December 1,
2004 and August 31, 2007 (i.e., updating this portion of the environmental baseline description in the
2004 FCRPS Biological Opinion) that have affected the status of the ESU and its designated critical
habitat.

The Corps completed several consultations on its Clean Water Act section 404 permitting process
(maintenance dredging of a barge slip at near the mouth of the Snake River, construction of a new
floating dock at the Port of Clarkston, WA, and installing a new boat launch at Wawawai Landing,
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WA). NOAA Fisheries also completed a consultation with BPA on replacing wood pole transmission
lines north of Lewiston, ID and with the US Army Corps of Engineers on operations of the fish
sampling facility at Lower Granite Dam that will reduce risks to fall Chinook diversity by removing
stray hatchery fish and increase the proportion of natural-origin fish in hatchery broodstock.

NOAA Fisheries (NMFS 2006k) completed consultation on issuance of a 50-year incidental take
permit to the State of Washington for its Washington State Forest Practices Habitat Conservation Plan
(HCP). The HCP will lead to a gradual improvement in habitat conditions on state forest lands within
the action area, removing barriers to migration, restoring hydrologic processes, increasing the number
of large trees in riparian zones (a source of shade and LWD), improving streambank integrity, and
reducing fine sediment inputs.

Federal agencies also completed consultation on a large number of projects affecting habitat in the
lower Columbia River and estuary including maintenance dredging and boat ramp/dock repairs, tar
remediation at Tongue Point, bridge and road repairs, an embankment and riprap repair, and several
habitat restoration projects that included stormwater facilities and programs. A total of five wave
energy projects have been proposed for the Oregon coast and one for the Washington coast. NOAA
Fisheries has completed consultation on one project, in Makah Bay on the Olympic Peninsula in
Washington (NMFS 2007k).

NOAA Fisheries’ Habitat Restoration Programs with Completed Consultations

NOAA Fisheries funds several large-scale habitat improvement programs that will affect the
future status of the species considered in this SCA/Opinion and their designated critical habitat.
These programs, which have undergone Section 7 consultation provide non-Federal partners with
resources needed to accomplish statutory goals or, in the case of non-governmental
organizations, to fulfill conservation objectives. Because projects often involve multiple parties
using Federal funds, it can be difficult to distinguish between projects with a Federal nexus and
those that can be properly described as Cumulative Effects. As a result, many of the projects
submitted by the States of Washington, Oregon, and Idaho as Cumulative Effects actually
received funding through the Pacific Coast Salmon Recovery Fund (NMFS 20071), the
Restoration Center Programs (NMFS 2004g), or the Mitchell Act-funded Irrigation Diversion
Screening Program (NMFS 2000e). The objectives of these programs are described below, but
to avoid “double counting,” NOAA Fisheries considered the projects submitted by the states (see
Chapter 17 in Corps et al. 2007a) as Cumulative Effects (Section 8.3.4).

Pacific Coastal Salmon Recovery Fund

Congress established the Pacific Coastal Salmon Recovery Fund (PCSRF) to contribute to the
restoration and conservation of Pacific salmon and steelhead populations and their habitats. The
states of Washington, Oregon, California, Idaho and Alaska, and the Pacific Coastal and
Columbia River tribes receive Congressional PCSRF appropriations from NOAA Fisheries
Service each year. The fund supplements existing state, tribal and local programs to foster
development of federal-state-tribal-local partnerships in salmon and steelhead recovery and
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conservation. NOAA Fisheries has established memoranda of understanding (MOU) with the
states of Washington, Oregon, California, Idaho and Alaska, and with three tribal commissions
on behalf of 28 Indian tribes; Northwest Indian Fisheries Commission, Klamath River Inter-
Tribal Fish & Water Commission, Columbia River Inter-Tribal Fish Commission. These MOUs
establish criteria and processes for funding priority PCSRF projects. The PCSRF has made
significant progress in achieving program goals, as indicated in Reports to Congress, workshops
and independent reviews.

NOAA Restoration Center Programs

NOAA Fisheries has consulted with itself on the activities of the NOAA Restoration Center in
the Pacific Northwest. These include participation in the Damage Assessment and Restoration
Program (DARP), Community-based Restoration Program (CRP), and Restoration Research
Program. As part of the DARP, the RC participates in pursuing natural resource damage claims
and uses the money collected to initiate restoration efforts. The CRP is a financial and technical
assistance program which helps communities to implement habitat restoration projects. Projects
are selected for funding in a competitive process based on their ecological benefits, technical
merit, level of community involvement, and cost-effectiveness. National and regional partners
and local organizations contribute matching funds, technical assistance, land, volunteer support
or other in-kind services to help citizens carry out restoration.

Mitchell Act-funded Irrigation Diversion Screening Programs

Through annual cooperative agreements, NOAA Fisheries funds three states agencies to operate,
maintain, and construct fish screening facilities at irrigation diversions and to operate and
maintain adult fishways. The agreements are with Oregon Department of Fish and Wildlife,
Idaho Department of Fish and Game, and Washington Department of Fish and Wildlife. The
program also funds research, monitoring, evaluation, and maintenance of existing fishway
structures, primarily those associated with diversions.

Summary

Effects on Species Status

These projects are likely to affect the habitat of multiple populations within the ESU. The effects of
some on population viability will be positive (habitat restoration; fish sampling at Lower Granite
Dam; tar remediation). Other projects, including dock and boat launch construction, maintenance
dredging, and embankment repair, will have neutral or short- or even long-term adverse effects. All of
these actions have undergone section 7 consultation and were found to meet the ESA standards for
avoiding jeopardy.

Effects on Critical Habitat

Some of the future federal projects will have positive effects on water quality (habitat restoration with
stormwater facilities; tar remediation). The other types of projects will have neutral or short- or even
long-term adverse effects on safe passage and water quality. All of these actions have undergone
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section 7 consultation and were found to meet the ESA standards for avoiding any adverse
modification of critical habitat.

8.2.4 Cumulative Effects

Cumulative effects includes state, tribal, local, and private activities that are reasonably certain
to occur within the action area and likely to affect the species. Their effects are considered
qualitatively in this analysis.

As part of the Biological Opinion Collaboration process, the states of Oregon, Washington, and
Idaho identified and provided information on various ongoing and future or expected projects
that NOAA Fisheries has determined are reasonably certain to occur and will affect recovery
efforts in the Interior Columbia Basin. However, neither the states nor NOAA Fisheries
identified any habitat-related actions and programs by non-federal entities that were expected to
benefit Snake River fall Chinook.

Some types of human activities that contribute to cumulative effects are expected to have adverse
impacts on populations and PCEs, many of which are activities that have occurred in the recent
past and have been an effect of the environmental baseline. These can also be considered
reasonably certain to occur in the future because they are currently ongoing or occurred
frequently in the recent past, especially if authorizations or permits have not yet expired. Within
the freshwater portion of the action area for the Prospective Actions, non-federal actions with
cumulative effects are likely to include water withdrawals (i.e., those pursuant to senior state
water rights) and land use practices. In coastal waters within the action area, state, tribal, and
local government actions are likely to be in the form of legislation, administrative rules, or policy
initiatives, and fishing permits. Private activities are likely to be continuing commercial and
sport fisheries and resource extraction, all of which can contaminate local or larger areas of the
coastal ocean with hydrocarbon-based materials. Although these factors are ongoing to some
extent and likely to continue in the future, past occurrence is not a guarantee of a continuing

level of activity. That will depend on whether there are economic, administrative, and legal
impediments (or in the case of contaminants, safeguards). Therefore, although NOAA Fisheries
finds it likely that the cumulative effects of these activities will have adverse effects
commensurate to those of similar past activities, it is not possible to quantify these effects.

8.2.5 Effects of the Prospective Actions

Continued operation of the FCRPS and Upper Snake projects, as well as the harvest action, will have
some continuing adverse effects that are described in this section; however, these will be reduced from
past levels. The Prospective Actions also require habitat improvement in the estuary and predator
reductions, which are expected to be beneficial. Continuation of flow augmentation from the Upper
Snake Projects will continue to provide benefits through 2034. These beneficial effects are described
in Sections 8.2.5.2, 8.2.5.3, and 8.2.5.5. Some Prospective Actions, implementing habitat restoration
and RM&E, may have short-term minor adverse effects, but these will be balanced by short-and long-
term beneficial effects, as described in Section 8.2.5.6.
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Continued funding of hatcheries by the FCRPS Action Agencies will have both adverse and beneficial
effects, as described in the Hatchery Effects Report (SCA Hatchery Effects Appendix.). The
Prospective Actions will ensure continuation of the beneficial effects and will reduce threats to the SR
fall Chinook population posed by existing hatchery practices.

The effects of NOAA Fisheries’ issuance of a Section 10 juvenile transportation permit on this species
are discussed in Chapter 11 of the FCRPS Biological Opinion. The expected use of transportation
under the permit is included in the effects of the FCRPS Prospective Actions, which is described in
Section 8.2.5.1.

8.2.5.1 Effects of Hydro Operations & Configuration Prospective Actions

Effects on Species Status
Except as noted below, all hydro effects described in the environmental baseline (Chapter 5) are
expected to continue through the duration of the Prospective Actions.

NOAA Fisheries abandoned efforts to parameterize the COMPASS model to estimate the effect of
alternative operations on the survival of SR fall Chinook salmon. This was due to critical uncertainties
regarding subyearling juveniles’ migration pattern in July and August, and their recently observed
“yearling” life-history strategy (see Section 7.2.1). Thus, NOAA Fisheries must use qualitative
analysis to assess the likely hydro effects of these Prospective Actions on this ESU.

The Prospective Actions strategies for hydro that are most likely to benefit SR fall Chinook salmon
include:

1. Further modification to Columbia and Snake river dams to facilitate safe passage (RPA
Actions 4, 5, 14, 18-25, 27, 28, 52, 54);

2. Implement operational improvements at Columbia and Snake river dams (RPA Actions 18-
25, 52, 54, 55);

3. Operate and maintain juvenile and adult fish passage facilities (RPA Actions 18-25, 28, 29,
30, 54); and

4. Continue to evaluate the best passage management strategy for fall Chinook salmon (i.e.,
transport vs. in-river) (RPA Actions 18-25, 31, 52, 53, 54, 55, 58, 59, 60, 61).

Of these Prospective Actions, modifying and implementing operations at the Columbia and Snake
River dams to facilitate safe passage — which requires the construction and operation of surface

®> NOAA Fisheries assumed — for the purpose of the quantitative analysis — that no benefits would accrue from
Hydro related prospective actions (CA Table 4-7).
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passage routes at Little Goose, Lower Monumental, McNary and John Day Dams,® in concert with
training spill (amount and pattern) to provide safe egress conditions, are likely to have a large positive
effect on juvenile migrants. These structures and operations are expected to reduce travel times within
the forebays and tailraces of the individual projects. This is likely to result in survival improvements
where predation rates are often the highest, because the juvenile fish will be guided out of the forebay
and tailrace faster, reducing their exposure to predators such as the northern pikeminnow (see Section
8.1 of the Supplemental Comprehensive Analysis). Taken together, surface passage routes should
increase juvenile migration rates through the migration corridor, and likely improve overall post-
Bonneville survival of in-river migrants if faster migrating juveniles are less stressed than is currently
the case. Finally, adaptive management of passage strategies should lead to even further
improvements in post-Bonneville survival in the future. That is, the continuous evaluation of fish
passage performance metrics (RPA Action 52, 53, 54) should ensure that benefits accrued to date or
described above as prospective operations and maintenance of juvenile fish passage facilities do not
diminish within the time period relevant to the Prospective Actions.

For adult SR fall Chinook salmon migrating from Bonneville Dam upstream to Lower Granite Dam,
the Prospective Actions addressing hydro operation and the RM&E program generally should
maintain the relatively high levels of survival currently observed in most years. The current average
adult survival is 81.0%  (about 96.9% per project), taking account of reported harvest and “natural”
stray rates within this reach, (BA Table 2.1). If currently, adults die outside of the Bonneville Dam to
Lower Granite Dam migration corridor (i.e., after passage to the top-most dam but before spawning,
known as delayed mortality), this “delayed mortality” is not expected to be affected by the Prospective
Actions.

Effects on Critical Habitat

Although one of the effects of the Prospective Actions on critical habitat will be the continued
loss of historical spawning areas due to the existence and operation of the lower Snake River
dams, the available habitat will have the capacity (space) to support at least 5,000 spawners as
described in Section 8.2.3.3. This will be adequate for meeting the ICTRT’s recovery abundance
threshold of 3,000 spawners (i.e., to meet viability goals for abundance at <5% risk of
extinction). To the extent that the hydro Prospective Actions result in more adults returning to
spawning areas, water quality and forage for juveniles could be affected by the increase in
marine-derived nutrients. However, this was not identified as a limiting factor for Snake River
fall Chinook by the Remand Collaboration Habitat Technical Subgroup.

® Surface bypass facilities are already in place at Lower Granite, Ice Harbor, and Bonneville dams. The RSW at Ice
Harbor Dam was first operated in 2005. Therefore, benefits have not yet been reflected in R/S.

"NOTE: 81.0% is an average of the minimum survival estimates for the 2002 to 2007 adult migration years. In
2003 and 2004 adult survival (excluding 1-ocean jacks) was estimated to be 98.6 to 93.7% (average of 96.3%),
respectively, falling to 71.2% in 2005, and only 58.8% in 2006, increasing to 83.9% in 2007. While NOAA
Fisheries is unable to ascertain the cause of this decline at this time, it is highly unlikely that this effect is due solely,
or even primarily, to passage through the FCRPS projects. See SCA Adult Survival Estimates Appendix for
calculations and to view assumptions about harvest and stray rates. Future research (RPA 52, 55, 56) should provide
additional information to identify the causative factors so that they can be addressed through adaptive management.
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The survival of juvenile SR fall Chinook in the mainstem migration corridor will increase with
the construction of surface passage routes at Little Goose, Lower Monumental, McNary, and
John Day dams, in concert with training spill to provide safe egress. In-river migrants will
experience reduced travel times past FCRPS dams, reducing predation rates and stress.
Continuing efforts under the NPMP and continuing and improved avian deterrence at mainstem
dams will also address factors that limit the conservation value of safe passage in rearing areas
and the migration corridor. The prospective actions also include passage improvements at The
Dalles and John Day dams that will reduce adult delay, which will further improve the
conservation value of safe passage in the adult migration corridor.

In addition to increasing flows and reducing travel time in the lower Snake River, releasing cold
water from Dworshak Dam will enhance migration conditions by reducing the risk of disease for
juvenile migrants. Adult fall Chinook will also continue to benefit from cold water released
from Dworshak during summer (improved water quality).

Under the Prospective Actions, flows in the lower Snake River will continue to be reduced
during spring compared to an unregulated system (Section 8.1.1.3). However, shifting the
delivery of a portion of the Upper Snake flow augmentation water from summer to spring will
benefit the subyearling life history type (i.e., ocean-type juveniles) migrating in late spring. This
water will be slightly cooler than if delivered during summer, especially in average or dry years,
thereby improving water quality in mainstem rearing areas and the migration corridor.
Increasing spring flows will also address conditions that have altered channel margin habitat,
identified as a limiting factor in the lower Columbia River below Bonneville Dam (Section
8.2.3.3).

8.2.5.2 Effects of Tributary Habitat Prospective Actions

Effects on Species Status

Under the RPA (34), the Action Agencies will obtain funding to continue, with the state’s Soil and
Water Conservation Districts, efforts to reduce soil erosion on the uplands and along the streams of
Garfield County. These projects will address the problem of sediment inputs from agricultural lands
to gravel in the lower Tucannon River (Section 8.2.3.3), which will support increased productivity of
that portion of the population.

Effects on Critical Habitat
Reduced sediment inputs to the lower Tucannon will improve the functioning of spawning gravel.

8.2.5.3 Effects of Prospective Actions in the Estuary

Effects on Species Status

The estimated survival benefit for Snake River fall Chinook (ocean-type life history) associated with
the Prospective Actions in the estuary (RPA Actions 36 and 37) is approximately 9.0% (CA Section
4.3.3.3). For ocean-type fish, restoration projects that are placed along the estuary corridor are likely
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to improve abundance, productivity, life history diversity, and spatial structure by providing off-
channel rearing habitat and refugia (Fresh et al 2005).

Effects on Critical Habitat

Estuary habitat restoration projects will address the alteration of channel margin habitats, a factor
limiting the functioning of PCEs used by subyearling Chinook migrants from the Snake River.
Specifically, the Action Agencies will fund conservation protection and rehabilitation for
approximately 380 acres of off-channel rearing habitat, or projects similar in nature, under its
LCREP project during FY 2007-2009. Thirty acres of riparian areas, including two linear miles
of fencing, will be restored during that period. In addition, the Action Agencies will:

= |nstall tide gates to increase tidal flushing and fish access to approximately 110 acres of
wetlands on the Julia Butler Hanson National Wildlife Refuge near Cathlamet, Washington

= Retrofit a tide gate at Vancouver Lake

= Reestablish hydrologic connectivity between Columbia Slough and the Columbia River to
improve floodplain wetland function for approximately 5 acres of currently isolated habitat
and to increase the amount (by approximately 2.5 acres) and quality of off-channel rearing
and refuge habitat (Ramsey Lake)

= Improve hydrologic flushing and fish access to approximately 3,200 acres of habitat in
Sturgeon Lake on Sauvie Island, Oregon (Dairy Creek)

= Breach dike and reestablish flow to a portion of the Sandy River channel in the delta reach;
plant native vegetation on over 200 acres and remove invasive wetland plants on 45 acres

= Protect and restore approximately five to 10 acres of emergent wetland and riparian forest
(Vancouver Water Resources)

The Action Agencies have not identified the specific projects that they will implement during
2010 to 2017. However, the projects selected will address limiting factors, based on the
recommendations of the LCREP Science Workgroup.

Restoration actions in designated critical habitat will have long-term beneficial effects at the
project scale. Adverse effects to PCEs during construction are expected to be minor, occur only
at the project scale, and persist for a short time (no more and typically less than a few weeks).
Examples include sediment plumes, localized and brief chemical contamination from machinery,
and the destruction or disturbance of some existing riparian vegetation. These impacts will be
limited by the use of the practices described in NMFS (2008h). The positive effects of these
projects on the functioning of PCEs (e.qg., restored access, improved water quality and hydraulic
processes, restored riparian vegetation, enhanced channel structure) will be long-term.
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8.2.5.4 Effects of Prospective Hatchery Actions

Effects on Species Status

NOAA Fisheries cannot consult on the operation of existing or new hatchery programs until Hatchery
and Genetic Management Plans (HGMPs) are updated and consultation is initiated. For more than 30
hatchery programs in the Snake River basin, including fall Chinook hatcheries, proposed programs are
to be submitted to NOAA Fisheries by February 2010 and ESA consultation is expected to be
completed by August 2010. Site specific application of BMPs will be defined in ESA Section 7,
Section 10, or Section 4(d) limits with NOAA Fisheries to be initiated and conducted by hatchery
operators with the Action Agencies as cooperating agencies (FCRPS BA, page 2-44). Based on the
scientific work to date by the ICTRT and Hatchery Science Review Group (HSRG), NOAA Fisheries
expects that implementation of the criteria and practices described in the Prospective Actions (RPA
39) will have a positive effect on the productivity and, particularly, on the diversity of SR fall
Chinook.

Subject to subsequent hatchery specific ESA § 7(a)(2) Consultation , implement of MPS in NOAA
Fisheries approved HGMPS are expected to 1) integrate hatchery mitigation and conservation
objectives, 2) preserve genetic resources, and 3) accelerate trends toward recovery as limiting factors
and threats are addressed and natural productivity increases. These benefits, however, are not relied
upon for this consultation pending completion of the future consultations

However, Federal agencies have obligations in addition to implementing the Endangered Species Act
and NOAA Fisheries must consider the effects of Prospective Actions on the exercise of treaty fishing
rights and the Federal government’s trust responsibilities to Tribes. Because Snake River fall Chinook
provide a substantial contribution to tribal fisheries, the long-term recovery goals for this ESU will
take into account tribal treaty rights and the federal trust responsibility. NOAA Fisheries will continue
to work closely with the tribal and state fishery managers and evaluate all relevant scientific
information, including the work of the Columbia Hatchery Science Review Group (HSRG), to find
ways to reduce risk to this ESU, including modifications to hatchery programs, consistent with treaty
rights and trust responsibilities.

Effects on Critical Habitat
NOAA Fisheries will analyze the effects of the hatchery actions on the primary constituent elements
of critical habitat in subsequent consultations on site-specific actions.

8.2.5.5 Effects of Harvest Prospective Actions

Effects on Species Status

Under the Prospective Action the harvest of SR fall Chinook will vary from year-to-year based
on the following abundance-based harvest rate schedule (Table 8.2.5.5-1). Harvest will depend
on the abundance of unlisted upriver fall Chinook and natural-origin SR fall Chinook. The
allowable harvest rate will range from 21.5% to 45.0%.
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Table 8.2.5.5-1. Abundance-based harvest rate schedule for SR fall Chinook (TAC 2008).
State/Tribal Proposed Snake River Fall Chinook Harvest Rate Schedule

State/Tribal Proposed Snake River Fall Chinook Harvest Rate Schedule

Expected Expected River | Treaty Total | Non-Treaty Total Expected
URB River Mouth Snake Harvest Rate |Harvest Rate |[Harvest Rate | Escapement of
Mouth Run River Wild Run Snake R. Wild

Size Size * Past Fisheries
60,000 1,000 20% 1.50% 21.50% 784
60,000 1,000 23% 4% 27.00% 730
120,000 2,000 23% 8.25% 31.25% 1,375
200,000 5,000 25% 8.25% 33.25% 3,338

6,000 27% 11% 38.00% 3,720
8,000 30% 15% 45.00% 4,400

1.  If the Snake River natural fall Chinook forecast is less than level corresponding to an aggregate URB run
size, the allowable mortality rate will be based on the Snake River natural fall Chinook run size.

Notes:
Treaty Fisheries include: Zone 6 Ceremonial, subsistence, and commercial fisheries from August 1-December 31.

Non-Treaty Fisheries include: Commercial and recreational fisheries in Zones 1-5 and mainstem recreational
fisheries from Bonneville Dam upstream to the confluence of the Snake River and commercial and recreation
SAFE (Selective Areas Fisheries Evaluation) fisheries from August 1-December 31.

The Treaty Tribes and the States of Oregon and Washington may agree to a fishery for the Treaty Tribes below
Bonneville Dam not to exceed the harvest rates provided for in this Agreement.

Fishery impacts in Hanford sport fisheries count in calculations of the percent of harvestable surplus achieved.

When expected river-mouth run sizes of naturally produced Snake River Fall Chinook equal or exceed 6,000, the
states reserve the option to allocate some proportion of the non-treaty harvest rate to supplement fall Chinook
directed fisheries in the Snake River.

Since 1996, fall season fisheries in the mainstem Columbia River have been managed subject to
an ESA harvest rate limit of 31.29%. This represented a 30% reduction in the 1988 to 1993 base
period harvest rate. The status of Snake River fall Chinook has improved considerably over the
last ten to fifteen years, and harvest reductions were among the actions taken to improve the
overall status of this species.

The prospective harvest rate schedule modifies the past practice of managing fisheries subject to
a fixed harvest rate, providing a management structure that is responsive to the status of the
species. Under the new schedule, harvest may vary up or down depending on the overall
abundance of unlisted upriver fall Chinook and listed natural-origin Snake River fall Chinook.
The harvest rate schedule is generally calibrated to provide higher harvest rates when abundance
is high enough to accommaodate the increased harvest and still meet the TRT recovery abundance
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threshold of 3,000 natural-origin fish to Lower Granite Dam. Conversely, when numbers are
low, harvest rates are reduced to provide greater protection.

The SCA Harvest Appendix describes an analysis that compares base, current, and future harvest
rates and derives multipliers necessary for this analysis. The analysis was provided by a U.S. v.
Oregon Work Group (U.S. v Oregon Workgroup 2008; Quantitative Analysis of Harvest Actions
Appendix). As described above, a 1.09 base-to-current multiplier is estimated. The prospective
harvest action will result in no change from the base harvest rate if only the authorized harvest
rate is considered (i.e., harvest survival multiplier = 1.0). However, since 1996, based on a post
season review, actual harvest rates have, with one exception, been less than the ESA-authorized
limit. The difference between the allowed and observed harvest rate has ranged from -0.9% to
10.7% (Table 8.2.5.5-2). On average, the observed harvest rate has been 5.1% less than the
31.3% limit in absolute terms (i.e., 83.7% of the 31.3% limit). Assuming that this practice
continues, the expected prospective harvest rate is therefore likely to be less than those in Table
8.2.5.5-1 and the survival multiplier associated with the expected prospective harvest rate will be
1.06. The range of prospective harvest multipliers recommended by the U.S. v. Oregon Work
Group is therefore 1.00-1.06.

Table 8.2.5.5-2 Observed harvest rate on SR fall Chinook compared to the maximum allowable
harvest rate limit (Observed HR from TAC 2008).

Year Observed HR (%) Allowed HR (%) Difference
1996 26.4 31.3 4.9
1997 32.2 31.3 -0.9
1998 26.6 313 4.7
1999 30.3 31.3 1.0
2000 28.8 313 25
2001 21.0 313 10.3
2002 28.3 31.3 3.0
2003 215 313 9.8
2004 20.6 31.3 10.7
2005 25.6 31.3 5.7
2006 27.1 313 4.2
Average 26.2 31.3 51

Effects on Critical Habitat

The effects of harvest activities in the Prospective Actions on PCEs occur from boats or along
the river banks, mostly in the mainstem Columbia River. The gear that are used include hook-
and-line, drift and set gillnets, and hoop nets. These types of gear minimally disturb streambank
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vegetation or channel substrate. Effects on water quality are likely to be minor; these will be due
to garbage or hazardous materials spilled from fishing boats or left on the banks. By removing
adults that would otherwise return to spawning areas, harvest could affect water quality and
forage for juveniles by decreasing the return of marine derived nutrients to spawning and rearing
areas, although this has not been identified as a limiting factor for Snake River fall Chinook.

8.2.5.6 Effects of Predation Prospective Actions

Effects on Species Status

The estimated relative survival benefit attributed to Snake River fall Chinook from reduction in
Caspian tern nesting habitat on East Sand Island, and subsequent relocation of most of the terns to
sites outside the Columbia River Basin (RPA 45) is 0.7% (CA Chapter 4, Table 4-7). Compensatory
mortality may occur but based on the discussion in Section 8.2.5.7 is unlikely to significantly affect
the results of the action.

Continued implementation of the base Northern Pikeminnow Management Program and continuation
of the increased reward structure in the sport-reward fishery (RPA 43) should further reduce
consumption rates of juvenile salmon and steelhead by northern pikeminnow. This decrease in
consumption is likely to equate to an increase in juvenile migrant survival of about 1% relative to the
current condition (CA Appendix F, Attachment F-1: Benefits of Predation Management on Northern
Pikeminnow). Continued implementation and improvement of avian deterrence at all lower Snake
and Columbia dams will continue to reduce the numbers of smolts taken by birds in project forebays
and tailraces (RPA 48).

Effects on Critical Habitat

Reduction of Caspian tern nesting habitat on East Sand Island, continued implementation of the
base Northern Pikeminnow Management Program, continuation of the increased reward structure
in the sport fishery, and continued implementation and improvement of avian deterrence at
mainstem dam will improve the functioning of the PCE safe passage in the migration corridor for
juvenile fall Chinook. These actions will enhance the conservation value of critical habitat over
both the short- and long-term.

8.2.5.7 Effects of Research & Monitoring Prospective Actions

Please see Section 8.1.4 of the Supplemental Comprehensive Analysis.

8.2.5.8 Summary: Quantitative Survival Changes Expected from All Prospective Actions

Expected changes in productivity and quantitative extinction risk for those Prospective Actions that
can be quantified (estuary habitat restoration, tern relocation, and Northern Pikeminnow reduction) are
calculated as survival improvements in a manner identical to estimation of the base-to-current survival
improvements. The estimates of “prospective” expected survival changes resulting from the
Prospective Actions are described in Sections 8.2.5.1 through 8.2.5.7 and quantitative estimates are
summarized in Table 8.2.5-1. The net effect is 11-18% increased survival, compared to the “current”
condition, and 24-32% increased survival, compared to the “base” condition (applied only to the
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1977-present time series). These represent a subset of the effects of the Prospective Actions because
hydro and hatchery effects are only considered qualitatively. These future survival changes expected
from implementation of the Prospective Actions are applied to both the 1977-present and 1990-
present time series.

8.2.5.9 Aggregate Analysis of Effects of All Actions on Population Status

Quantitative Consideration of All Factors at the Population Level

NOAA Fisheries considered an aggregate analysis of the environmental baseline, cumulative effects,
and Prospective Actions. The results of this analysis are displayed in Table 8.2.6-1. In addition to this
summary table, the SCA Aggregate Analysis Appendix includes more detailed results, including 95%
confidence limits for mean estimates, sensitivity analyses for alternative climate assumptions, metrics
relevant to ICTRT long-term viability criteria, and comparisons to other metrics suggested in
comments on the October 2007 Draft Biological Opinion. Additional qualitative considerations that
generally apply to this ESU are described in the environmental baseline, cumulative effects, and
effects of the Prospective Actions sections and these are reviewed in subsequent discussions.

8.2.6 Aggregate Effect of the Environmental Baseline, Prospective Actions &
Cumulative Effects, Summarized By Major Population Group

In this section, population-level results are considered along with results for other populations within
the same MPG. The multi-population results are compared to the importance of each population to
MPG and ESU viability. Please see Section 7.3 of this document for a discussion of these MPG
viability scenarios.

The Snake River Mainstem MPG is the only MPG within the Snake River fall Chinook ESU. Because
there is only one MPG, Section 8.2.7 applies to both the Snake River Mainstem MPG and the Snake
River fall Chinook ESU. The single population in this MPG must be highly viable to achieve the
ICTRT’s suggested viability scenario (ICTRT 2007a, Attachment 2).

8.2.7 Aggregate Effect of the Environmental Baseline, Prospective Actions &
Cumulative Effects on the Snake River Fall Chinook ESU

This section summarized the basis for conclusions at the ESU level.

8.2.7.1 Potential for Recovery

It is likely that the Snake River fall Chinook salmon ESU will trend toward recovery.

The future status of the single extant population and single MPG of Snake River fall Chinook salmon
will be improved compared to its current status through the reduction of current adverse FCRPS and
Upper Snake project effects and the implementation of Prospective Actions with beneficial effects, as
described in Sections 8.2.5, 8.2.6, and 8.2.7.2. Therefore, the status of the ESU as a whole is expected
to improve compared to its current condition and to move closer to a recovered condition. This
expectation takes into account some short-term adverse effects of Prospective Actions related to
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estuary habitat improvements (Section 5.2.5.3) and RM&E (Section 8.1.4). These adverse effects are
expected to be small and localized and are not expected to reduce the long-term recovery potential of
this ESU.

The Prospective Actions include hydropower, predation, and estuary habitat actions that address
limiting factors and threats and will reduce their negative effects. ICTRT concerns regarding high
spatial structure risk and the need to begin assessing the feasibility of reintroducing historical
populations above Hells Canyon are being addressed through other processes outside of the FCRPS,
Upper Snake, and U.S. v. Oregon consultations. ICTRT concerns about high diversity risk are being
addressed through hatchery Prospective Actions, which ensure that the Action Agencies will
implement programmatic funding criteria, including those that will reform FCRPS hatchery
operations to reduce genetic and ecological effects on ESA-listed salmon. This will have a positive
effect on the diversity of Snake River fall Chinook. The harvest prospective action is to implement a
U.S. v. Oregon process harvest rate schedule that is expected to either result in no change (authorized
harvest) or a reduction (expected harvest) from the current harvest rates in the environmental baseline.

In addition, the harvest Prospective Action is to implement a U.S. v. Oregon process harvest rate
schedule that is expected to either result in no change (authorized) or a reduction (expected) from the
harvest rates in the environmental baseline.

Some threats to the recovery of Snake River fall Chinook salmon, such as diversity risk from ongoing
hatchery actions, will probably take longer than 10 years to correct. The adaptive management
Prospective Actions will quantify hatchery fish effectiveness and provide the first information on
threats from the hatchery program. The Prospective Actions represent significant improvements that
reasonably can be implemented within the next 10 years.

The Prospective Actions include a strong monitoring program to assess if implementation is on track
and to signal potential problems early. Specific contingent actions are identified within an adaptive
management framework for important Prospective Actions, such as hydro project improvements and
tributary habitat actions. Additionally, the Prospective Actions include implementation planning,
annual reporting, and comprehensive evaluations to provide any needed adjustments within the ten-
year time frame.

The Prospective Actions also include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3 some important
improvements include installation of RSWs and other passage improvements to reduce delay and
exposure to warm temperatures in project forebays and regulation of late summer water temperatures
at Lower Granite by regulating outflow temperatures at Dworshak Dam. Estuary habitat projects
include dike removal and opening off-channel habitat, which in some cases is likely to encourage
hyporheic flow. Additionally, Prospective Actions include evaluation of pertinent new information on
climate change and effects of that information on limiting factors and project prioritization.
Prospective Actions also include investigation of impacts of possible climate change scenarios and
inclusion of pertinent information in hydrological forecasting for operation of the FCRPS.
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In sum, these qualitative considerations suggest that the Snake River fall Chinook ESU will be
trending toward recovery when aggregate factors are considered. In addition to these qualitative
considerations, quantitative estimates of metrics indicating a trend toward recovery also support this
conclusion.

Productivity based on R/S, lambda, and BRT trend is expected to be greater than 1.0 for SR fall
Chinook, using both the base-to-current method with the 1977-present time series and the unadjusted
1990-present method, except for estimated lambda of 0.99 with HF=1 for the 1977-present series
(Table 8.2.6-1 for results; description in Section 8.2.3.1). Note that hydro improvements have not
been quantified for this species, so all estimates would be greater than 1.0 if these improvements had
been included in the calculations. This means that survival will be sufficient for the population to grow
and that the abundance of spawners will have a positive trend.

Some important caveats that apply to all three quantitative estimates are as follows:

= |naddition to unquantifiable hydro improvements, other beneficial effects of the Prospective
Actions could not be quantified (e.g., habitat improvements that accrue over longer than a 10-year
period), so these quantitative estimates of prospective productivity are low.

= This summary of productivity estimates is based on mean results of analyses that assume that
future ocean climate will be identical to that of approximately the last 20 years. As described in
Section 7.1.1, these recent ocean conditions have been much worse for salmon and steelhead
survival than have historical conditions. The ICTRT was not able to estimate ocean climate
factors for this species. However, because productivity estimates were all greater than 1.0 based
on the recent climate period, it is likely that under a longer historical ocean climate assumption all
three metrics would also be greater than 1.0, and the positive trends would likely be greater. Under
a “Warm PDO” ocean climate assumption, it is possible that productivity would be less than 1.0
for one or more metrics.

= The mean results represent the most likely future condition but they do not capture the range of
uncertainty in the estimates. Under recent climate conditions, the three metrics are generally less
than 1.0 for the lower 95% confidence limits and are consistently higher than 1.0 at the upper 95%
confidence limits (SCA Aggregate Analysis Appendix). This uncertainty is an important reason
that NOAA Fisheries also considers qualitative factors in reaching its conclusions.

= Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trends for this species, as discussed in
Section 7.1.1. However, freshwater effects of climate change were considered qualitatively by
comparing actions to ISAB climate change recommendations, as described above.

Taken together, the combination of all the qualitative and quantitative factors indicates that the ESU as
a whole is likely to trend toward recovery when the environmental baseline and cumulative effects are
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considered along with implementation of the Prospective Actions. The status of the species has been
improving in recent years, compared to the base condition, and abundance is expected to increase in
the future as a result of additional improvements. Quantitative estimates indicate that survival will be
sufficient for the population to grow and that the abundance of spawners will have a positive trend.
Prospective Actions, which will implement programmatic funding criteria including those that will
reform FCRPS hatchery operations to reduce genetic and ecological effects on ESA-listed salmon,
will reduce the current diversity risk of SR fall Chinook.

This does not mean, however, that recovery will be achieved without additional improvements in
various life stages. As discussed in Chapter 7, increased productivity will result in higher abundance,
which in turn will lead to an eventual decrease in productivity due to density effects, until additional
improvements resulting from recovery plan implementation are expressed. However, the survival
changes resulting from the Prospective Actions and other continuing actions in the environmental
baseline and cumulative effects will ensure a level of improvement that results in the ESU being on a
trend toward recovery.

8.2.7.2 Short-term Extinction Risk

It is likely that the species will have a low short-term extinction risk.

Short-term (24 year) extinction risk of the species is expected to be reduced, compared to extinction
risk during the recent period, through survival improvements resulting from the Prospective Actions
and a continuation of other current management actions in the environmental baseline, as described in
Sections 8.2.3 and 8.2.5.

As described above and in Section 8.2.6, Snake River fall Chinook abundance is expected to increase
and natural productivity (R/S) is expected to be sufficient for population growth. The recent 10-year
geometric mean abundance has been 1,273 natural spawning fish, which is well above the 50 fish
QET (Table 8.2.2-1). Snake River fall Chinook have not dropped below 50 fish in any single year
(Cooney and Ford 2007). These factors also indicate a decreasing risk of extinction.

Snake River fall Chinook are heavily supplemented and the hatchery fish are part of the ESU,
contributing to total abundance and thereby reducing short-term extinction risk. Over time, this level
of supplementation may result in a higher level of long-term risk to diversity and natural productivity
than would occur in an un-supplemented population and there is uncertainty over whether the
apparent increases in productivity and abundance reflect temporary or more sustained improvements
in survival. However, it appears possible to further improve hatchery practices and reduce
supplementation impacts on some portions of this ESU without reducing the overall level of hatchery
production. The risks associated with supplementation will be reduced through on-going hatchery
reviews and consultations as indicated in Section 8.2.5.4.

The Prospective Actions include a strong monitoring program (RPA Actions 50-73) to assess if
implementation is on track and to signal potential problems early. The Prospective Actions include the
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monitoring of hatchery fish effectiveness and risk to the population. Other Prospective Actions
include implementation planning, annual reporting, and comprehensive evaluations (RPA Actions 1-
3) to provide any needed adjustments within the ten-year time frame.

In addition to these qualitative considerations, quantitative estimates of short-term (24 year) extinction
risk also support this conclusion.

The base period 24-year extinction risk is estimated to be 0-1%, depending on QET level (Table 8.2.2-
3). Therefore, no survival improvement would be needed to reduce risk to <5%, so no additional
survival gap was identified. Improvements associated with the Prospective Actions would further
support the conclusion of low short-term extinction risk.

The base period extinction risk analysis described above assumes that all supplementation ceases.
There is an ongoing hatchery program, which is included in both the environmental baseline and the
Prospective Actions, to further reduce short-term extinction risk. A quantitative analysis of extinction
risk with a continuing supplementation program indicates 0% risk over either 24- or 100-year periods
(Hinrichsen 2008, included as Attachment 1 of the Aggregate Analysis Appendix).

In addition to unquantifiable hydro improvements, other beneficial effects of the Prospective Actions
could not be quantified (e.g., habitat improvements that accrue over a longer than 10-year period), So
quantitative estimates of improvements in Table 8.2.5-1 may be low.

This summary of extinction risk estimates is based on mean results of analyses that assume that future
ocean climate will be identical to that of approximately the last 20 years. As described above for
recovery metrics and in Section 7.1.1, these recent ocean conditions have been much worse for
salmon and steelhead survival than have historical conditions. The ICTRT was not able to estimate
ocean climate factors for this species. However, because productivity estimates were all greater than
1.0 based on the recent climate period, it is likely that under a longer historical ocean climate
assumption all three metrics would also be greater than 1.0, and the positive trends would likely be
greater. Under a “Warm PDO” ocean climate assumption, it is possible that productivity would be less
than 1.0 for one or more metrics.

Changes in climate affecting freshwater life stages could not be captured in the quantitative analysis,
which leads to an under-estimate of the short-term extinction risk, as discussed in Section 7.1.1.
However, freshwater effects of climate change are considered qualitatively by comparing actions to
ISAB climate change recommendations, as described above.

The mean results represent the most likely future condition but they do not capture the range of
uncertainty in the estimates. While we do not have confidence intervals for prospective conditions, the
confidence intervals for the base condition range from 0 to near 100% for SR fall Chinook (Table
8.2.2-3). This uncertainty is an important reason that NOAA Fisheries also considers qualitative
factors in reaching its conclusions.
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Taken together, the combination of all the factors above indicates that the SR fall Chinook ESU is
likely to have a low short-term extinction risk when the environmental baseline and cumulative effects
are considered along with implementation of the Prospective Actions. The status of the species has
been improving in recent years, compared to the base condition, and abundance is expected to
increase in the future as a result of additional improvements. These improvements will result in lower
short-term extinction risk than in recent years. Current abundance is well above the quasi-extinction
threshold considered by the ICTRT. Quantitative analyses also support this conclusion. In addition,
there are hydrosystem improvements with benefits that cannot be quantified, which will further reduce
this risk compared to quantitative estimates. SR fall Chinook are heavily supplemented and the
hatchery fish are part of the ESU, contributing to abundance and thereby reducing short-term
extinction risk. However, over time this level of supplementation poses long-term risks to diversity
and natural productivity as described in Section 8.2.5. Implementation of the Prospective Actions will
help to reduce this long-term diversity risk and will confirm the benefits and risks of the hatchery
mitigation program. In summary, it is likely that the SR fall Chinook ESU will have a low short-term
extinction risk.

8.2.7.3. Aggregate Effect of the Environmental Baseline, Prospective Actions & Cumulative Effects
on PCEs of Critical Habitat

NOAA Fisheries designated critical habitat for SR fall Chinook salmon including all Columbia River
estuarine areas and river reaches upstream to the confluence of the Columbia and Snake rivers; all
Snake River reaches from the confluence of the Columbia River upstream to Hells Canyon Dam; the
Palouse River from its confluence with the Snake River upstream to Palouse Falls; the Clearwater
River from its confluence with the Snake River upstream to its confluence with Lolo Creek; and the
North Fork Clearwater River from its confluence with the Clearwater River upstream to Dworshak
Dam. The environmental baseline within the action area, which encompasses all of these areas, has
improved over the last decade but does not yet fully support the conservation value of designated
critical habitat for SR fall Chinook. The major factors currently limiting the conservation value of
critical habitat are juvenile mortality at mainstem hydro projects in the lower Snake and Columbia
rivers; avian predation in the estuary; and physical passage barriers, reduced flows, altered channel
morphology, excess sediment in gravel, and high summer temperatures in tributary spawning and
rearing areas.

Although some current and historical effects of the existence and operation of the hydrosystem
and tributary and estuarine land use will continue into the future, critical habitat will retain at
least its current ability for PCEs to become functionally established and to serve its conservation
role for the species in the near- and long-term Prospective Actions will substantially improve the
functioning of many of the PCEs; for example, implementation of surface passage routes at Little
Goose, Lower Monumental, McNary, and John Day dams, in concert with training spill to
provide safe egress (i.e., avoid predators) will improve safe passage in the juvenile migration
corridor. Reducing predation by Caspian terns and northern pikeminnows will further improve
safe passage for juveniles. Habitat work in estuarine areas used for rearing and migration will
improve the functioning of water quality, natural cover/shelter, forage,” riparian vegetation,
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space, and safe passage, restoring the conservation value of critical habitat at the project scale
and sometimes in larger areas where benefits proliferate downstream. In addition, a number of
actions in the mainstem migration corridor and in estuarine areas will proactively address the
effects of climate change. These various improvements are sufficiently certain to occur and to be
relied upon for this determination. They are either required by NOAA Fisheries’ RPA for the
FCRPS or otherwise the product of regional agreement and Action Agency commitment (Upper
Snake actions are supported by the SRBA agreement and harvest by the 2008 U.S. v. Oregon
Agreement). There are likely to be short-term, negative effects on some PCEs at the project scale
during construction, but the positive effects will be long term. The species is expected to survive
until these improvements are implemented, as described in “Short-term Extinction Risk,” above.

Conclusion

After reviewing the effects of Columbia River fisheries managed pursuant to the 2008 U.S. v Oregon
Agreement, the effects of the environmental baseline, and any cumulative effects, NOAA Fisheries
determines (1) that the Snake River fall Chinook ESU is expected to survive with an adequate
potential for recovery and (2) that the affected designated critical habitat is likely to remain functional
(or retain the ability to become functional) to serve the intended conservation role for the species in
the near and long term. NOAA Fisheries therefore concludes that fisheries managed pursuant to the
2008 U.S. v. Oregon Agreement are not likely to jeopardize the continued existence of the Snake
River fall Chinook ESU nor result in the destruction or adverse modification of its designated critical
habitat.
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Table 8.2.2-1. Status of SR fall Chinook salmon with respect to abundance and productivity VSP factors. Productivity is estimated
using two base time periods, as described in Section 8.2.3.

Abundance R/S Productivity Lambda Lambda BRT Trend
Average Median Median
MDS}DE)?::em Years Included RLCCEEJW R/S: non- Lower Upper Population Lowver Upper Population Loweer Upper Lo+t Lower Upper
Esu MPG Fopulation Geomean | InGeamean | Abundance SAfo:dJ'; a5% ¢ | o5% ¢ Gr(fa"‘:nhh;‘f'te 95% o1 | 95% CI Gr(f;":qlf:“e 95% ol | 95% I Reglresa"f” 95% ¢l | 95%
1 1 - \ . ope
Abundance Threshald delimitad? HF=0)° HF=1)%
FS““"‘* River | Main Stem || \toinstem Fall Chinook 1977- 1273 1995-2004 3000 0.1 0.46 121 1.09 0.91 1.30 0.95 0.0 112 1.09 1.06 113
all Chinook | and Lower
Salmon | Trihutaries || o0 piainster Fall Chinook 1990- 1273 1995-2004 3000 124 | 093 166 118 0.8 156 1.01 079 127 123 118 131

1 Most recent year for 10-year geometric mean abundance is 2004. ICTRT abundance thresholds are average abundance levels that would be necessary to meet ICTRT

viability goals at <5% risk of extinction. Estimates and thresholds are from draft ICTRT (2007c).

2 Mean returns-per-spawner are estimated from the most recent periods of 1977-2004 (1977 through 1999 brood years) and 1990-2004 (1990 through 1999 brood years).

Averages are calculated from information in Cooney and Ford (2007), updated with information in Cooney (2007).
3 Median population growth rate (lambda) are estimated from the most recent periods of 1977-2004 (1977 through 1999 brood years) and 1990-2004 (1990 through 1999

brood years) using estimates from Cooney (2008d).
4 Biological Review Team (Good et al. 2005) trend estimates updated for recent years in Cooney (2008d).
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Table 8.2.2-2. Status of SR fall Chinook salmon with respect to spatial structure and diversity VSP factors.

10-yr Average
T H - T H - I,'l_.' F 1. _
ESU MPG Population BRT C.uu.ent .R|s1k For BRT ClI.IIEIlI.R:SK For " N 2tl!| al
Distribution Diversity Origin
Spawners”
"Moderately High" (Large portion
Snake of historical hahitat is "Moderately High" (Loss of
Rive:' Eall Main Stem inaccessible and the distribution|diversity associated with extinct
Chinoc:k and Lower |Lower Mainstern Fall Chinook of the extant population makes |populations and significant 0.45
_ Tributaries it vulnerable to variable hatchery influence for the extant
Salmon . " .
environmental conditions and population)
large disturbances)

1 The ICTRT has not assigned specific risk levels to this population at this time. Biological Review Team (BRT) assessments are from Good et al. (2005).
2 Average fraction of natural-origin natural spawners from ICTRT (2007c).

Table 8.2.2-3. Status of SR fall Chinook salmon with respect to extinction risk. Short-term (24-year) extinction risk is estimated from
performance during the “base period” of the 20 most recent brood years (approximately 1980 BY — 1999 BY). It was not possible to
estimate short-term extinction risk from the more recent 1990-1999 BY data set.

24-%ear Extinction Risk

Risk Risk Risk Risk Risk Risk Risk Risk
ESU MPG Population Risk 1 [QET=1) | (QET=1) Risk 1 (QET=10)|(QET=10) Risk 1 [QET=30)[(QET=30) Risk 1 [QET=50) [ (DET=50)
(QET=1) Lawer Upper | (QET=10y"| Lower Upper |(QET=30)"| Lower Upper | (QET=50)"| Lower Upper
95CI 95C| 95C| 95CI 95C| 95C| 95C| 951
Snake Main Stem
RiverFall | _°  |Loweer Mainstem Fall Chinook 1977- 000 0.00 1.00 000 0.00 1.00 000 0.00 1.00 0o 0.00 1.00
. and Lower
Chinook Tributari
satmon | """ [Lower Mainstem Fall Chinoak 1990-

1 Short-term (24-year) extinction risk from Hinrichsen (2008), in the Aggregate Analysis Appendix. If populations fall to or below the quasi-extinction threshold (QET)
four years in a row they are considered extinct in this analysis.
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Table 8.2.2-4. Changes in density-independent survival (“gaps”) necessary for indices of productivity to equal 1.0 and estimates of
extinction risk no higher than 5% for SR fall Chinook salmon. Survival changes would need to be greater than these estimates for trend
or productivity to be greater than 1.0. Estimated “gaps” are based on population performance during the “base period” of
approximately the last 20 brood years or spawning years. Factors greater than 1.0 indicate a need for higher survival (e.g., 1.225
indicates that a 22.5% proportional increase in survival is necessary for productivity or trend to equal 1.0); 1.0 indicates no change; and
numbers less than 1.0 indicate that additional changes in survival are not necessary for productivity or trend equal to 1.0 and extinction
risk to be less than or equal to 5%.

Survival Survival Gap Survival Gap Survival | Survival | Survival | Survival
¢ o Y Survival Ga Gap for 24)Gap for 241Gap for 24 Gap for 24
ESU A . Gap For Upper Lower For 20-yr Upper Lower For20.yr | Upper 95% [Lower 95% urvval sap Upper | Lower Wb Tot ap lof ap Tot wp Jot
MPG Population Aver: a5 Cl 5% ¢l | lambda= 10| 95% cI 95 Cl Jambida = al al For BRT trend as% 1 | 954 cl Yr Ext. Yr Ext. Yr Ext. Yr Ext.
Rvsel;go? h " '“fl’;lgjoz' g g 131‘.‘\:::12 - 1.0% i o 1| Risk <5% | Risk <5% | Risk <5% | Risk <5°%
e @ = A tir= (QET=1)* | (QET=10)" | (QET=30)* | (QET=50)*
Snake Main Stem
River Fall | ) wer |Lower Mainstem Fall Chinook 1977- 1.34 217 0.83 0.68 1.52 0.31 1.27 273 0.59 0.67 0.78 0.58 <1.0 <1.0 <1.0 <1.0
Chinook |3 ="
Salmon_| 1" PINES || ouer Mainstam Fall Chinook 1930- 0.80 1.07 060 0.48 166 014 098 286 0.34 0.39 0.51 0.30

1 R/S survival gap is calculated as 1.0 + base R/S from Table 8.2.2-1.

2 Lambda survival gap is calculated as (1.0 + base lambda from Table 8.2.2-1)Mean Generation Time. Mean generation time was estimated at 4.5 years for these
calculations.

3 BRT trend survival gap is calculated as (1.0 + base BRT slope from Table 8.2.2-1)"Mean Generation Time. Mean generation time was estimated at 4.5 years for these
calculations.

4 Extinction risk survival gap is calculated as the exponent of a Beverton-Holt “a” value from a production function that would result in 5% risk, divided by the exponent of
the base period Beverton-Holt “a” value. Estimates are from Hinrichsen (2008), in the Aggregate Analysis Appendix.
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Table 8.2.3-1. Proportional changes in average base period survival expected from completed actions and current human activities that
are likely to continue into the future. Factors greater than one result in higher survival (e.g., 1.225 indicates a 22.5% increase in
survival, compared to the base period average); 1.0 indicates no change; and numbers less than 1.0 result in lower survival (e.g., 0.996
indicates a 0.4% reduction in survival, compared to the base period average). The 1990-present estimate, which likely includes recent
harvest and hydro survival, is not adjusted.

Base-to-Current Adjustment {Survival Multiplier)

Total Base-to]

. Tributary Estuary Bird . Current
ESU MPG Populat o' z z ies® .
' opiiation Hydro Habitat® Habita?® | Predation® Harvest Hatcheries Survival
Multiplier’
Snake Main Stem
River Fall | |Lower Mainstern Fall Chinook 1977 - PSR 1.00 1.01 1.02 1.09 [, 1.12
. and Lower
Chinook Tributari
Salmon | """ [Lawer Mainster Fall Chinook 1990- 100

1 Hydro survival cannot be quantified or compared between the base and current periods for this species.
2 No tributary habitat actions are relevant per CA Section 4.3.1.2.
3 From CA Appendix D, Attachment D-1, Table 6.
4 From CA Appendix F, Attachment F-2, Table 4. Estimate is based on the “Current 2 S/Baseline 2 S” approach, as described in Attachment F-2.
5 From SCA Quantitative Analysis of Harvest Actions Appendix. Primary source: memorandum from US v. Oregon ad hoc technical workgroup.
6 Hatchery survival is not quantified for comparison between the base and current period
7 Total survival improvement multiplier is the product of the survival improvement multipliers in each previous column.
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Table 8.2.5-1. Proportional changes in survival expected from the Prospective Actions. Factors greater than 1.0 result in higher
survival (e.g., 1.225 indicates a 22.5% increase in survival, compared to average current survival); 1.0 indicates no change; and

numbers less than 1.0 result in lower survival (e.g., 0.996 indicates a 0.4% reduction in survival, compared to current average survival).

Current-to-Future Adj (Survival Multiplier)
Non-Hydro Total
Tributary Estuar Bird Pike- Hiah Current-to-| Current-to-
ESU MPG Population H},.I(Iro1 Habitaf® H: _'_ ?'3 oy minnow Hatcheries® | Low Harvest’ g 7 Future Future
{2007 -2017) abitat" | Predation” | b o ion® Harvest Survival | Survival
Multiplier® | Multiplier®
Lower Mainstern Fall Chinook 1977-1992 with
Allowable Future Harvest 1.00 1.00 1.039 1.01 1.01 1.00 1.00 1.11 1.11
Snake Main Stem Lower Mainstern Fall Chinook 1977-1992 with
River Fall and Lower [Expected Future Harvest i 1.00 1.00 1.039 1.01 1.01 1.00 1.06 1.18 1.18
Chinook Tributaries Lower Mainstern Fall Chinook 1990-1989 with
Salmen ¢ Allowable Future Harvest 1.00 1.00 1.039 1.01 1.01 1.00 1.00 1.11 1.11
Lower Mainstern Fall Chinook 1990-1992 with
Expected Future Harvest 1.00 1.00 1.09 1.01 1.01 1.00 1.06 1.18 1.18

Total Base
to-Future
Survival

Multiplier

1.24

1.32

1.11

1.18

1 Hydro survival cannot be quantified or compared between the base and current periods for this species.
2 No tributary habitat actions are relevant per CA Section 4.3.3.2.

3 From CA Appendix D, Attachment D-1, Table 6.

4 From CA Appendix F, Attachment F-2, Table 4. Estimate is based on the “Prospective 2 S/Current 2 S” approach, as described in Attachment F-2.
5 From CA Appendix F, Attachment F-1.
6 Hatchery survival is not quantified for comparison between the current and future period
7 Harvest estimates from SCA Quantitative Analysis of Hatchery Actions Appendix. Primary source: memorandum from US v. Oregon ad hoc technical workgroup.

8 This multiplier represents the survival changes resulting from non-hydro Prospective Actions. It is calculated as the product of the survival improvement multipliers in

each previous column, except for the hydro multipliers.

9 Same as Footnote 7, except it is calculated from all Prospective Actions. For SR fall Chinook, hydro survival changes cannot be quantified, so this number represents a

minimum survival change.
10 Calculated as the product of the Total Current-to-Future multiplier and the Total Base-to-Current multiplier from Table 8.2.3-1. For SR fall Chinook, hydro survival

changes cannot be quantified, so this number represents a minimum survival change.
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Table 8.2.6.1-1. Summary of prospective estimates relevant to the recovery prong of the jeopardy standard for SR fall Chinook. The
1977-present time series was adjusted for base-to-current survival changes other than hydro, which could not be estimated
quantitatively. The 1990-present time series was not adjusted for base-to-current changes. Estimates of productivity expected under
the Prospective Actions do not include future hydro survival improvements, which could not be quantified for this species.

BRT Trend
. R/S Recent | Lambda Recent| Lambda Recent ICTRT MPG Viability Recovery Prong Notes for Recovery Prong Notes for . N
a Recent o
EsU P& Population Climate’ | Climate @ HF=0?| Climate @ HF=1° Climate® Scenario? Abundance/Productivity Spatial Structure® Recovety Prong Notes for Diversity’
Lower Mainster Fall Chinaok 1977-1999
ith Allowable Future H t
i owable Future Harves 101 114 09s 115
All three metrics =1, with both a base-to-current “Moderately High” (L it f
Lower Mainstern Fall Chinaok 1977-1999 adjusted 1977-present time series o a 1990- W ? Erafh‘fbt‘gl (Large po é“l'” o
Snake River | Main Stem [with Expected Future Havest 107 1186 101 116 present time series with no base-to-current a‘:datrflzad\s?rléjho‘?ﬂ Igfa!??::t‘a:t “Moderately High" (Loss of diversity associated
Fall Chinook| and Lower Must be HY adjustment, except for lambda = 0.99 with HF=1 apulation makes it vulnerable to with extinct populations and significant hatchery
Salmen Tributaries |[Lower Mainstermn Fall Chinook 1990-1999 for the 1977-1999 series. MNote that hydro \Ealfable erwironmental conditions influence for the extant population)
\with Allowable Future Harvest 15 . - 136 gn;zrco‘;ir.mems have not been quantified for this and large disturbances)
Lower hainstem Fall Chinook 1990-1993
with Expected Future Harmvest
147 122 1.04 128

1 Calculated as the base period R/S productivity from Table 8.2.2-1, multiplied by the total base-to-future survival multiplier in Table 8.2.5-1.
2 Calculated as the base period mean population growth rate (lambda) from Table 8.2.2-1, multiplied by the total base-to-future survival multiplier in Table 8.2.5-1, raised
to the power of (1/mean generation time). Mean generation time was estimated to be 4.5 years.
3 Calculated as the base mean BRT abundance trend from Table 8.2.2-1, multiplied by the total base-to-future survival multiplier in Table 8.2.5-1, raised to the power of
(1/mean generation time). Mean generation time was estimated to be 4.5 years.

4 From ICTRT (2007a), Attachment 2

5 From Table 8.2.2-2
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Section 8.3
Snake River Spring/Summer Chinook Salmon

Species Overview

Background

The Snake River (SR) spring/summer Chinook consists of five major population groups
that spawn and rear in the tributaries of the Snake River between the confluence of the
Snake and Columbia rivers and the Hells Canyon Dam. The factors that contributed to
their decline include intensive harvest and habitat degradation in the early and mid
1900s, high harvest in the 1960s and early 1970s, and Federal and private hydropower
development, as well as poor ocean productivity in the late 1970s through the late
1990s. Snake River spring/summer Chinook were listed under the ESA as threatened in
1992.

Designated critical habitat for SR spring/summer Chinook salmon includes all
Columbia River estuarine areas and river reaches proceeding upstream to the
confluence of the Columbia and Snake rivers and a number of tributary subbasins.

Current Status & Recent Trends

The SR spring/summer Chinook’s five major population groups (MPGs) are further
composed of 28 extant populations. Abundance has been stable or increasing on average
over the last 20 years. In 2007, jack counts (a qualitative indicator of future adult returns)
were the second highest on record. However, on average, the natural-origin components
of SR spring/summer Chinook populations have not replaced themselves.

Limiting Factors and Threats

Limiting factors for the Snake River spring/summer Chinook include the Federal and
private hydropower projects, predation, harvest, the estuary, and tributary habitat.
Ocean conditions have also affected the status of this ESU. These conditions have been
generally poor for this ESU over the at least the last four brood cycles, improving only
in the last few years. Although hatchery management is not identified as a limiting
factor for the ESU as a whole, the ICTRT has indicated potential hatchery impacts for a
few individual populations.

Recent Ocean and Mainstem Harvest

The ocean fishery mortality on Snake River spring/summer Chinook is very low and,
for practical purposes, assumed to be zero. Incidental take of Snake River
spring/summer Chinook occurs in spring and summer season fisheries in the mainstem
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Columbia River that target harvestable hatchery and natural-origin stocks. The
fisheries on harvestable runs were limited to ensure that incidental take of ESA-listed
Snake River Spring/Summer Chinook does not exceed a rate of from 5.5 to 17%. The
incidental take of natural-origin upriver spring/summer Chinook averaged 10.2% since
2001.
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8.3.2 Current Rangewide Status

With this first step in the analysis, NOAA Fisheries accounts for the principal life history
characteristics of each affected listed species. The starting point for this step is the scientific
analysis of species’ status, which forms the basis for the listing of the species as endangered or
threatened.

8.3.2.1 Current Rangewide Status of the Species

Snake River (SR) spring/summer Chinook is a threatened species composed of 28 extant populations
in five major population groups (MPGs). Key statistics associated with the current status of SR
spring/summer Chinook salmon are summarized in Tables 8.3.2-1 through 8.3.2-4 and are discussed
below.

Limiting Factors and Threats

The key limiting factors and threats for the Snake River spring/summer Chinook include hydropower
projects, predation, harvest, degraded estuary habitat, and degraded tributary habitat. Ocean conditions
generally have been poor for this ESU over the last 20 years, improving only in the last few years.
Eleven populations spawn in wilderness areas, where the habitat is considered functional. Limiting
factors are discussed in detail in the context of the conservation value of critical habitat in Section
8.3.3.3.

Abundance

For all populations, average abundance over the most recent 10-year period is below the average
abundance thresholds that the ICTRT identifies as a minimum for low risk (Table 8.3.2-1).!
Abundance for most populations declined to extremely low levels in the mid-1990s, increased to
levels near the recovery abundance thresholds in a few years in the early 2000s, and are now at levels
intermediate to those of the mid-1990s and early 2000s (Corps et al. 2007a Chapter 5, Figure 5-2
showing annual abundance of combined populations). The 2007 Snake River jack counts at Lower
Monumental Dam are the second highest on record. Qualitatively, Chinook jacks are an indicator of
future adult returns. While jack returns include both hatchery and wild fish, these numbers suggest a
larger than average return of adults from the 2005 brood year. The majority of these fish will return in
2008 and 2009.

Although recovery criteria rely on the abundance of individual spawning populations, evaluated at the
MPG and ESU level, the quality of information varies among populations. The aggregate abundance
of all populations of natural-origin SR spring/summer Chinook has been measured since 1962 by
counts at the four dams on the lower Snake River. Since 1975 counts have been made at Lower

! BRT and ICTRT products were developed as primary sources of information for the development of delisting or
long-term recovery goals. They were not intended as the basis for setting goals for “no jeopardy” determinations.
Although NOAA Fisheries considers the information in the BRT and ICTRT documents in this consultation, its
jeopardy determinations are made in a manner consistent with the Lohn memaos dated July 12, and September 6,
2006 (NMFS 2006h, i).
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Granite Dam, which encompass most populations within the ESU. Abundance and a rolling 5-year
geometric mean of abundance for the aggregate of most populations in the ESU are shown in Figure
8.3.2-1. Geometric mean abundance peaked in the late 1960s and continued to decrease until the late
1990s. Geometric mean abundance since the late 1990s has increased substantially for the Lower
Granite aggregate count. Geomean abundance of natural-origin fish for the 2001 to 2005 period was
25,957 compared to 4,840 for abundance of natural-origin fish for the 1996 to 2000 period, a 436
percent improvement (Fisher and Hinrichsen 2006). As a point of reference, the sum of the TRT’s
minimum abundance thresholds for all populations in this ESU is 26,500 (ICTRT 2007c).

Figure 8.3.2-1. Snake River Spring Summer Chinook Abundance Trends (adopted from Fisher and
Hinrichsen 2006)

“Base Period” Productivity

On average over the last 20 full brood year returns (~1980-1999 brood years [BY], including adult
returns through ~2004), approximately two-thirds of SR spring/summer Chinook populations have not
replaced themselves (Table 8.3.2-1) when only natural production is considered (i.e., average R/S has
been less than 1.0). In general, R/S productivity was relatively high during the early 1980s, low during
the late 1980s and 1990s, and high again in the most recent brood years (brood year R/S estimates in
ICTRT Current Status Summaries, ICTRT 2007d, updated with Cooney 2007b.

Intrinsic productivity, which is the average of adjusted R/S estimates for only those brood years with
the lowest spawner abundance levels, has been lower than the intrinsic productivity R/S levels
identified by the ICTRT as necessary for long-term population viability at <5% extinction risk
(ICTRT 2007c).
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While natural productivity has been, for most populations, low during this period, the BRT trend in
abundance of natural fish has been stable or increasing for nearly all populations (Table 8.3.2-1).

Median population growth rate (lambda) results are intermediate to those of R/S and the BRT trend.
When calculated with an assumption that hatchery-origin natural spawners do not reproduce
successfully (HF=0), results are similar to the BRT trend, and when calculated with an assumption
that hatchery-origin natural spawners’ fitness and effectiveness are as successful as natural-origin
natural spawners (HF=1), results are similar to the average R/S (Table 8.3.2-1). The ICTRT is
incorporating this range of hatchery effectiveness assumptions into updated lambda estimates in the
ICTRT Current Status Summaries, so NOAA Fisheries considers the full range.

In summary, abundance of natural-origin and total spawners has been stable or increasing for most SR
spring/summer Chinook populations over the last 20 full brood years, based on lambda (HF=0) and
BRT trend estimates, generally >1.0. For many populations, this stability or increase has been at least
partially dependent on production from naturally spawning hatchery fish, the progeny of which (F2
generation) are considered natural-origin fish in these calculations. For most populations, natural
survival rates have not been sufficient for spawners to replace themselves, as indicated by average R/S
and lambda (HF=1) estimates <1.0. The presence of hatchery-origin natural spawners does not
explain, in its entirety, the differences among the three metrics, as evidenced by populations in the
Middle Fork Salmon MPG which are not affected by hatcheries. As described in Chapter 7, each
metric requires different types of information and assumptions, and each encompasses a somewhat
different time period.

Spatial Structure

The ICTRT characterizes the spatial structure risk to nearly all SR spring/summer Chinook
populations as “low” or “moderate” (Table 8.3.2-2). “High” risk exceptions are the Upper Grande
Ronde and Lemhi populations, which are a result of accessible but currently unoccupied historically
significant spawning areas.

Diversity

The ICTRT characterizes the diversity risk to nearly all SR spring/summer Chinook populations as
“low” or “moderate” (Table 8.3.2-2). “High” risk exceptions are found in the Upper Salmon MPG.
Factors indicating high risk include loss of the summer-run life history characteristic for the Lemhi
population. Ten of the fourteen hatchery programs use fish included in the ESU and are thought to
have preserved some of the remaining diversity in this ESU, particularly when individual populations
declined to very low numbers in 1994 and 1995 (See NMFS’ May 2004 SHIEER NMFS 2004b).

“Base Period” Extinction Risk

The ICTRT Current Status Summaries (ICTRT 2007d) have characterized the long-term (100 year)
extinction risk, calculated from productivity and natural origin abundance estimates of populations
during the “base period” described above for R/S productivity estimates, as “Moderate” (5-25% 100-
year extinction risk) for most SR spring/summer Chinook populations. The ICTRT defines the quasi-
extinction threshold (QET) for 100-year extinction risk as fewer than 50 spawners in four consecutive
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years in these analyses (QET=50). Those populations classified at “high” long-term risk of extinction
(>25% risk) are the Tucannon, Upper Grande Ronde, Lemhi, Yankee Fork Salmon R., East Fork
Salmon R., and Pahsimeroi populations. Six populations are characterized as having a “low” risk of
long-term extinction (<5% risk).

The ICTRT assessments are framed in terms of long-term viability and do not directly incorporate
short-term (24-year) extinction risk or specify a particular QET for use in analyzing short-term risk, as
discussed in Section 7.1.1.1 of this Supplemental Comprehensive Analysis. Table 8.3.2-3 displays
results of an analysis of short-term extinction risk at four different QET levels (50, 30, 10, and 1 fish).
This “base” short-term extinction risk analysis assumes that productivity observed during the “base
period” will be unchanged in the future. At QET=50, nearly all populations have greater than a 5%
risk of extinction. The exceptions are the three South Fork Salmon MPG populations and the Upper
Salmon River population. Confidence limits on these estimates are extremely high, with many
estimates ranging from 0% to close to 100% risk of extinction.

A QET of less than 50 may also be considered a reasonable indicator of short-term risk, as discussed
in Section 7.1.1.1. At QET levels below 50 spawners, more populations have <5% short-term
extinction risk.

The short-term and ICTRT long-term extinction risk analyses assume that all hatchery
supplementation ceases immediately, which is not consistent with the Prospective Actions. As
described in Section 7.1.1.1, this assumption is not representative of hatchery management under the
Prospective Actions. When hatchery supplementation is assumed to continue at current levels for
those populations affected by hatchery programs, the estimated extinction risk is lower for the affected
populations, even at QET=50 (Hinrichsen 2008 in the Aggregate Analysis Appendix).

Quantitative Survival Gaps

The change in density-independent survival (see Table 7.4.1) that would be necessary for quantitative
indicators of productivity to be greater than 1.0 and for extinction risk to be less than 5% are displayed
in Table 8.3.2-4. Mean base period R/S survival gaps range from no needed change to approximately
3-fold needed survival improvements, depending on population. Many populations have no lambda or
BRT gaps, but some populations require nearly 2-fold survival improvements. While a few
populations have no extinction risk gap at QET=50, most populations have gaps between
approximately 1.2 and 5.4. Gaps are much smaller at QET levels less than 50 spawners.

8.3.2.2 Rangewide Status of Critical Habitat

Designated critical habitat for SR spring/summer Chinook salmon includes all Columbia River
estuarine areas and river reaches proceeding upstream to the confluence of the Columbia and
Snake rivers, and all Snake River reaches from the confluence of the Columbia River upstream
to Hells Canyon Dam (NMFS 1999a). Critical habitat also includes river reaches presently or
historically accessible (except those above impassable natural falls, including Napias Creek
Falls, and Dworshak and Hells Canyon dams) in the following subbasins: Hells Canyon, Imnaha,
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Lemhi, Little Salmon, Lower Grande Ronde, Lower Middle Fork Salmon, Lower Salmon, Lower
Snake-Asotin, Lower Snake-Tucannon, Middle Salmon-Chamberlain, Middle Salmon-Panther,
Pahsimeroi, South Fork Salmon, Upper Middle Fork Salmon, Upper Grande Ronde, Upper
Salmon, and Wallowa. The lower Columbia River corridor is among the areas of high
conservation value to the ESU because it connects every population with the ocean and is used
by rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and
essential area for juveniles and adults making the physiological transition between life in
freshwater and marine habitats. Designated areas consist of the water, waterway bottom, and the
adjacent riparian zone (defined as an area 300 feet from the normal high water line on each side
of the river channel) (NMFS 1999a). Designation did not involve rating the conservation value
of specific watersheds as was done in subsequent designations (NMFS 2005b). The status of
critical habitat is discussed further in Section 8.3.3.3.

8.3.3 Environmental Baseline

The following section evaluates the environmental baseline as the effects of past and ongoing
human and natural factors within the action area. It includes the past and present impacts of all
state, tribal, local, private, and other human activities in the action area, including impacts of
these activities that will have occurred contemporaneously with this consultation. The effects of
unrelated Federal actions affecting the same species or critical habitat that have completed
formal or informal consultations are also part of the environmental baseline. For a detailed
environmental baseline analysis pertinent to all species please see Chapter 5, Environmental
Baseline, of the SCA.

8.3.3.1 “Current” Productivity & Extinction Risk

Because the action area encompasses nearly the entire range of the species, the status of the species in
the action area is nearly the same as the rangewide status. However, in the Rangewide Status section,
estimates of productivity and extinction risk were based on performance of populations during a 20-
year “base period,” ending in most cases with the 1999 brood year. The environmental baseline, on
the other hand, includes current and future effects of Federal actions that have undergone Section 7
consultation and continuing effects of completed actions (e.g., continuing growth of vegetation in
fenced riparian areas resulting in improved productivity through bank stabilization, shading, etc).

Quantitative Estimates

Because a number of ongoing human activities have changed over the last 20 years, Table 8.3.3-1
includes estimates of a “base-to-current” survival multiplier, which adjusts productivity and extinction
risk under the assumption that current human activities will continue into the future and all other
factors will remain unchanged. Details of base-to-current adjustments are described in Chapter 7.2 and
the Aggregate Analysis Appendix of this document). Results are presented in Table 8.3.3-1.

Briefly, reduction in the average base period harvest rate (estimated at approximately a 4% survival
change [see Quantitative Analysis of Harvest Actions Appendix in the SCA, based on U.S. v .Oregon
estimates]), improvements in FCRPS configuration and operation (approximately a 20% survival
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change, based on ICTRT base survival and COMPASS analysis of current survival in the SCA Hydro
Modeling Appendix), and estuary habitat projects (a less than 1% survival change, based on Corps et
al. 2007a Appendix D) result in a survival improvement for all SR spring/summer Chinook
populations. Tributary habitat projects and changes in hatchery operations result in survival
improvements for some specific populations within the ESU. Populations affected by tributary
improvements experience survival changes ranging from 1-4% (CA Chapter 5, Table 5-7). In contrast,
development of tern colonies in the estuary results in less than a 1% reduction in survival for all
populations. Additionally, increased adult Chinook predation by marine mammals (primarily
California sea lions) in the Columbia River immediately downstream of Bonneville Dam has likely
resulted in approximately a 8.5% reduction in survival for SR spring Chinook salmon populations
(SCA Marine Mammal Appendix).

Base-to-current adjustments in survival resulting from changing hatchery practices are described in
the SCA Quantitative Analysis of Hatchery Actions Appendix. Hatchery reforms in the Grande Ronde
have eliminated the use of broodstock originating from outside the area and ESU and have reduced
straying, likely resulting in increased hatchery fish effectiveness or fitness in the wild and reduced
impacts on genetic diversity. Some populations affected by hatchery operational changes experience
improvements estimated at up to 39%. Adjustments in survival are described in the SCA Hatchery
Effects Appendix, as estimated survival improvements in Table 5-7 of the CA use hatchery fish
effectiveness values that are too high. Effectiveness values reported by Berejikian and Ford 2004 and
Araki et al. 2007b were used to generate survival changes in this analysis.

The net result is that, if these recent human-caused factors continue into the future at their current
levels and all other factors remain constant, survival would be expected to increase 21-68%,
depending on the particular population (Table 8.3.3-1). This also means that the survival “gaps”
described in Table 8.3.2-4 would be proportionately reduced by this amount (i.e., [“Gap” + 1.21] to
[“Gap” + 1.68], depending on the population).

8.3.3.2 Abundance, Spatial Structure & Diversity

The description of these factors under the environmental baseline is identical to the description of
these factors in the Rangewide Status section.

8.3.3.3 Status of Critical Habitat under the Environmental Baseline

Many factors, both human-caused and natural, have contributed to the decline of salmon and steelhead
over the past century, as well as the conservation value of essential features and PCEs of designated
critical habitat. Tributary habitat conditions vary widely among the various drainages occupied by SR
spring/summer Chinook salmon. Factors affecting the conservation value of critical habitat vary from
mortality in the mainstem hydrosystem to lack of adequate pool/riffle channel structure in tributaries,
high summer water temperatures, low flows, poor overwintering conditions due to loss of connection
to the floodplain, and high sediment loads.
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Spawning & Rearing Areas

SR spring/summer Chinook salmon spawn at high elevations in the headwater tributaries of the
Clearwater, Grande Ronde, Salmon, and Imnaha rivers. Spawning is complete by the second week of
September. Natural-origin juveniles start moving downstream the following autumn, but typically
overwinter in streams, becoming active seaward migrants during the following spring as yearlings
(stream-type juvenile life history) (Connor et al. 2005).

The following are the major factors that have limited the functioning and thus the conservation value
of tributary habitat used by SR spring-summer Chinook salmon for these purposes (i.e., spawning and
juvenile rearing areas with spawning gravel, water quality, water quantity, cover/shelter, food, riparian
vegetation, and space):

= Physical passage barriers [culverts; push-up dams; low flows]

= Reduced tributary stream flow, which limits usable stream area and alters channel morphology by
reducing the likelihood of scouring flows [water withdrawals]

= Altered tributary channel morphology [bank hardening for roads or other development and
livestock on soft riparian soils and streambanks]

= Excess sediment in gravel [roads; mining; agricultural practices; livestock on soft riparian soils
and streambanks, and recreation] *

= Degraded tributary water quality including high summer temperatures and in some cases,
chemical pollution from mining [water withdrawals; degraded riparian condition ]

In recent years, the Action Agencies, in cooperation with numerous non-Federal partners, have
implemented actions to address limiting factors for this ESU in spawning and rearing areas.
These include acquiring water to increase streamflow, installing or improving fish screens at
irrigation facilities to prevent entrainment, removing passage barriers and improving access,
improving channel complexity, and protecting and enhancing riparian areas to improve water
quality and other habitat conditions. Some projects provided immediate benefits and some will
result in long-term benefits with improvements in PCE function accruing into the future.

Juvenile & Adult Migration Corridors
Factors that have limited the functioning and conservation value of PCEs in juvenile and adult
migration corridors (i.e., affecting safe passage) are:

= Tributary barriers [push-up dams, culverts, water withdrawals that dewater streams, unscreened
water diversions that entrain juveniles]

2 In some subbasins (e.g., Upper Middle Fork and Upper Salmon), high levels of sediment in gravel are due, at least
in part, to the geologically unstable nature of the watershed.
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= Juvenile and adult passage mortality [hydropower projects in the mainstem lower Snake and
Columbia rivers]

= Pinniped predation on adults due to habitat changes in the lower river [existence and operation of
Bonneville Dam and an increased sea lion population]

= Juvenile mortality due to habitat changes in the estuary that have increased the number of avian
predators [Caspian terns and double-crested cormorants]

In the mainstem FCRPS migration corridor, the Action Agencies have improved safe passage through
the hydrosystem for yearling Chinook with the construction and operation of surface bypass routes at
Lower Granite, Ice Harbor, and Bonneville dams and other configuration improvements listed in
section 5.3.1.1 in Corps et al. (2007a). NOAA Fisheries has completed section 7 consultation on
granting permits to the states of Oregon, Washington, and Idaho, under section 120 of the Marine
Mammal Protection Act, for the lethal removal of certain individually identified California sea lions
that prey on adult spring-run Chinook in the tailrace of Bonneville Dam (NMFS 2008d). This action is
expected to increase the absolute survival of spring-run Chinook by 5.5%. Thus, the continuing
negative impact of sea lions will likely be approximately 3% for spring Chinook populations.

The safe passage of yearling Chinook through the Columbia River estuary improved beginning in
1999 when Caspian terns were relocated from Rice to East Sand Island. The double-crested
cormorant colony has grown since that time. For juvenile Chinook with a stream-type life history,
projects that have protected or restored riparian areas and breached or lowered dikes and levees in the
tidally influenced zone of the estuary (between Bonneville Dam and approximately RM 40) have
improved the functioning of the juvenile migration corridor. The FCRPS Action Agencies recently
implemented 18 estuary habitat projects that removed passage barriers, providing access to good
quality habitat (see Section 5.3.1.3 in Corps et al. 2007a).

Areas for Growth & Development to Adulthood

Although SR spring/summer Chinook spend part of their first year in the ocean in the Columbia River
plume, NOAA Fisheries designated critical habitat no farther west than the estuary (i.e., a line
connecting the westward ends of the river mouth jetties; NMFS 1993). Therefore, the effects of the
Prospective Actions on PCEs in these areas were not considered further in this consultation.

8.3.3.4 Future Effects of Federal Actions with Completed Consultations

NOAA Fisheries searched its Public Consultation Tracking Database (PCTS) for Federal actions that
had completed Section 7 consultations between December 1, 2004 and August 31, 2007 (i.e., updating
this portion of the environmental baseline description in the 2004 FCRPS Biological Opinion) that
could be used to adjust the status of the populations between the base and current periods. No such

Snake River Spring/Summer 8.3=12 May 5, 2008
Chinook



NOAA Fisheries
2008-2017 United States v. Oregon Management Agreement

actions were found for the extant population within the Lower Snake MPG (Tucannon River
population). Results for the other MPGs/populations are described below.?

Grande Ronde/Imnaha MPG
NOAA Fisheries did not complete any Section 7 consultations in the subject timeframe that affect the
Wenaha or Lostine river populations.

Catherine Creek
The USFS consulted on a single forestry thinning project to reduce fire danger.

Upper Mainstem Grande Ronde
The USFS consulted on two grazing allotments and a rangeland analysis and the Federal Highways
Administration consulted on a bridge repair project.

Imnaha River

The USFS consulted on a timber harvest/vegetation management project in the Upper Imnaha and a
bridge replacement project in the Middle Imnaha River watershed. The USFS also consulted on
granting a special use permit to private energy companies for operating and maintaining transmission
lines in the Upper Imnaha River watershed. The USFS also consulted on a culvert replacement project
in the upper Imnaha watershed that was designed to restore access to 3.5 miles of rearing habitat.

South Fork Salmon River MPG

NOAA Fisheries did not complete any Section 7 consultations in the subject timeframe that affect the
South Fork Salmon River mainstem, Secesh River, or East Fork South Fork Salmon River
populations. Under the 2000 RPA and 2004 Biological Opinion, Reclamation decommissioned a
water diversion structure—restoring fish passage to three miles of Squaw Creek—and consolidated
water rights from Squaw Creek with those in the Little Salmon River, increasing flows in Squaw
Creek 4 cfs (enough to support a low temperature thermal refuge at the confluence with the Little
Salmon River). Reclamation also consulted on a culvert replacement that will improve access to four
miles of habitat in Squaw Creek and will improve habitat complexity in Squaw and Papoose creeks.
The USFS consulted on a project to treat weeds within a wilderness area at a rate of approximately
6,250 acres per year.

During the summer of 2007, wildfires burned approximately 310,000 acres of forested habitat within
the range of South Fork and Middle Fork Salmon River (see below) MPGs. NOAA Fisheries expects
that instream habitats will experience increased temperatures, sediment, and large woody debris
delivery in the near term. Recovery times for pre-existing conditions will depend on the effects of the
fire at each location, which are unknown at this time.

® This information does not include any habitat conservation or restoration projects funded by BPA under NOAA
Fisheries’ programmatic Biological Opinion for the Habitat Improvement Program (HIP). The effects of those
projects are already taken into account in the base-to-current adjustment for species/population status.
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Middle Fork Salmon River MPG

NOAA Fisheries did not complete any Section 7 consultations in the subject timeframe that affect the
Middle Fork Salmon River populations above or below Indian Creek or the Big, Camas, Loon,
Sulphur, Bear Valley, or Marsh Creek populations. The USFS consulted on a timber sale/salvage
project in the lower South Fork Salmon River.

Upper Salmon River MPG
NOAA Fisheries did not complete any Section 7 consultations in the subject timeframe that would
affect the Yankee Fork or Valley Creek populations.

North Fork Salmon River
The USFS consulted on a culvert replacement project in the North Fork Salmon River, designed to
restore both access and the hydraulic processes that transport sediment and large wood.

Lemhi River
The FHWAV/IDT consulted on the construction of a pedestrian bridge over the Salmon River (Middle
Salmon River—Williams Creek watershed).

The USFS consulted on a bank stabilization project at Bog Creek Crossing (Upper Lemhi watershed)
and two projects to rehabilitate stream channels and their respective riparian zones in the Middle
Salmon River—Carmen Creek and Hayden Creek watersheds. The USFS also consulted on a riparian
restoration project in Big Creek.

NOAA Fisheries consulted with itself on funding to screen a water diversion on Kenney Creek and to
remove a barrier that will restore passage to 144 miles of rearing habitat and will increase flows 7 to
12 cfs over at least three miles in the Upper Lemhi River (Whitefish Ditch Project). Both projects are
in the Eighteenmile Creek watershed.

Lower Mainstem Salmon River—below Redfish Lake

The USFS consulted on a whitebark pine treatment project and FHWA/IDT consulted on two bridge
construction/repair projects. The USFS consulted on habitat improvement projects in Slate Creek
(Salmon River—Slate Creek watershed), which are expected to add LWD and pool structure while
preventing the introduction of excess sediment from forest roads.

Pahsimeroi

The Corps consulted on a project to prevent a hatchery facility from contaminating the naturally
spawning population in the upper Pahsimeroi River watershed with disease. The BLM proposed to
rehabilitate Fall Creek and its associated riparian zone (Middle Pahsimeroi River watershed). NOAA
Fisheries and USFWS each consulted on projects intended to remove passage barriers and improve
stream flows by modifying water diversions and irrigation practices in the Lower Pahsimeroi River
watershed. The Natural Resources Conservation Service consulted on instream flow work (conversion
from flood irrigation to sprinklers) along Iron Creek.
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East Fork Salmon River
The USFS consulted on a road reconstruction and maintenance project in the Lower East Fork Salmon
River watershed.

Upper Mainstem Salmon River—above Redfish Lake

The USFS consulted on an emergency fire project and whitebark pine treatment in the Salmon
River—Pole Creek and Salmon River—Redfish Lake watersheds. The USFS also consulted on the
Alturas Spur Road Obliteration and Cabin Creek Reconnect projects. These projects removed fish
passage barrier in Cabin Creek and may reduce road generated sediment from entering Alturas Lake
Creek (Alturas Lake Creek watershed).

Panther Creek

The Corps consulted on a culvert and wetlands fill project in Upper Panther Creek, which will result
in the conversion of irrigated agricultural land to low density residential housing. The project is
expected to increase safe passage for fish in upper Panther Creek and in the mainstem Salmon River
by eliminating rapid drawdowns when water was withdrawn from irrigation ditches. The BLM
consulted on watershed rehabilitation activities associated with while managing waste from the
abandoned Twin Peaks Mine (Lower Panther Creek).

Projects Affecting Multiple MPGs/Populations

Federal agencies completed consultation on a large number of projects affecting habitat in the lower
Columbia River including maintenance dredging and boat ramp/dock repairs, tar remediation at
Tongue Point, bridge and road repairs, an embankment and riprap repair, and several habitat
restoration projects that included stormwater facilities and programs. A total of five wave energy
projects have been proposed for the Oregon coast and one for the Washington coast. NOAA Fisheries
has completed consultation on one project, in Makah Bay on the Olympic Peninsula in Washington
(NMFS 2007k).

NOAA Fisheries’ Habitat Restoration Programs with Completed Consultations

NOAA Fisheries funds several large-scale habitat improvement programs that will affect the
future status of the species considered in this SCA/Opinion and their designated critical habitat.
These programs, which have undergone Section 7 consultation provide non-Federal partners with
resources needed to accomplish statutory goals or, in the case of non-governmental
organizations, to fulfill conservation objectives. Because projects often involve multiple parties
using Federal funds, it can be difficult to distinguish between projects with a Federal nexus and
those that can be properly described as Cumulative Effects. As a result, many of the projects
submitted by the States of Washington, Oregon, and Idaho as Cumulative Effects actually
received funding through the Pacific Coast Salmon Recovery Fund (NMFS 20071), the
Restoration Center Programs (NMFS 2004g), or the Mitchell Act-funded Irrigation Diversion
Screening Program (NMFS 2000e). The objectives of these programs are described below, but
to avoid “double counting,” NOAA Fisheries considered the projects submitted by the states (see
Chapter 17 in Corps et al. 2007a) as Cumulative Effects (Section 8.3.4).
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Pacific Coastal Salmon Recovery Fund

Congress established the Pacific Coastal Salmon Recovery Fund (PCSRF) to contribute to the
restoration and conservation of Pacific salmon and steelhead populations and their habitats. The
states of Washington, Oregon, California, Idaho and Alaska, and the Pacific Coastal and
Columbia River tribes receive Congressional PCSRF appropriations from NOAA Fisheries
Service each year. The fund supplements existing state, tribal and local programs to foster
development of federal-state-tribal-local partnerships in salmon and steelhead recovery and
conservation. NOAA Fisheries has established memoranda of understanding (MOU) with the
states of Washington, Oregon, California, Idaho and Alaska, and with three tribal commissions
on behalf of 28 Indian tribes; Northwest Indian Fisheries Commission, Klamath River Inter-
Tribal Fish & Water Commission, Columbia River Inter-Tribal Fish Commission. These MOUs
establish criteria and processes for funding priority PCSRF projects. The PCSRF has made
significant progress in achieving program goals, as indicated in Reports to Congress, workshops
and independent reviews.

NOAA Restoration Center Programs

NOAA Fisheries has consulted with itself on the activities of the NOAA Restoration Center in
the Pacific Northwest. These include participation in the Damage Assessment and Restoration
Program (DARP), Community-based Restoration Program (CRP), and Restoration Research
Program. As part of the DARP, the RC participates in pursuing natural resource damage claims
and uses the money collected to initiate restoration efforts. The CRP is a financial and technical
assistance program which helps communities to implement habitat restoration projects. Projects
are selected for funding in a competitive process based on their ecological benefits, technical
merit, level of community involvement, and cost-effectiveness. National and regional partners
and local organizations contribute matching funds, technical assistance, land, volunteer support
or other in-kind services to help citizens carry out restoration.

Mitchell Act-funded Irrigation Diversion Screening Programs

Through annual cooperative agreements, NOAA Fisheries funds three states agencies to operate,
maintain, and construct fish screening facilities at irrigation diversions and to operate and
maintain adult fishways. The agreements are with Oregon Department of Fish and Wildlife,
Idaho Department of Fish and Game, and Washington Department of Fish and Wildlife. The
program also funds research, monitoring, evaluation, and maintenance of existing fishway
structures, primarily those associated with diversions.

Summary

Effects on Species Status

Federal agencies are implementing numerous projects within the range of SR spring/summer Chinook
salmon that will improve access to blocked habitat, prevent entrainment into irrigation pipes, increase
channel complexity, and create thermal refuges. These projects will benefit the viability of the
affected populations by improving abundance, productivity, and spatial structure. Some restoration
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actions will have negative effects during construction, but these are expected to be minor, occur only
at the project scale, and persist for a short time (no more and typically less than a few weeks).

Other types of Federal projects, including forest thinning, grazing, bridge repairs, whitebark pine
treatment, bank stabilization, and road construction/maintenance, will be neutral or have short- or even
long-term adverse effects on viability. All of these actions have undergone section 7 consultation and
were found to meet the ESA standards for avoiding jeopardy.

Effects on Critical Habitat

Future Federal restoration projects will improve the functioning of the PCEs safe passage, spawning
gravel, substrate, water quantity, water quality, cover/shelter, food, and riparian vegetation. Projects
implemented for other purposes will be neutral or have short- or even long-term adverse effects on
some of these same PCEs. However, all of these actions have undergone section 7 consultation and
were found to meet the ESA standards for avoiding any adverse modification of critical habitat.

8.3.4 Cumulative Effects

Cumulative effects includes state, tribal, local, and private activities that are reasonably certain
to occur within the action area and likely to affect the species. Their effects are considered
qualitatively in this analysis.

As part of the Biological Opinion Collaboration process, the states of Oregon, Washington, and
Idaho identified and provided information on various ongoing and future or expected projects
that NOAA Fisheries has determined are reasonably certain to occur and will affect recovery
efforts in the Interior Columbia Basin. These are detailed in the lists of projects that appear in
Chapter 17 of the FCRPS Action Agencies’ Comprehensive Analysis which accompanied their
Biological Assessment (Corps et al. 2007a). They include tributary habitat actions that will
benefit the Lemhi and Asotin populations as well as actions that should be generally beneficial
throughout the ESU. Generally, all of these actions are either completed or ongoing and are thus
part of the environmental baseline, or are reasonably certain to occur.* Many address protection
and/or restoration of existing or degraded fish habitat, instream flows, water quality, fish passage
and access, and watershed or floodplain conditions that affect stream habitat. Significant actions
and programs include growth management programs (planning and regulation), a variety of
stream and riparian habitat projects, watershed planning and implementation, acquisition of
water rights and sensitive areas, instream flow rules, stormwater and discharge regulation, Total
Maximum Daily Load (TMDL) implementation, and hydraulic project permitting. Responsible
entities include cities, counties, and various state agencies. Many of these actions will have
positive effects on the viability (abundance, productivity, spatial structure, and/or diversity) of
listed salmon and steelhead populations and the functioning of PCEs in designated critical
habitat. Therefore these activities are likely to have cumulative effects that will significantly

* The State of Oregon identified potential constraints (e.g., funding, staffing, landowner cooperation) for many of its
projects submitted.
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improve conditions for Snake River spring/summer Chinook. These effects can only be
considered qualitatively, however.

Some types of human activities that contribute to cumulative effects are expected to have adverse
impacts on populations and PCEs, many of which are activities that have occurred in the recent
past and have been an effect of the environmental baseline. These can also be considered
reasonably certain to occur in the future because they are currently ongoing or occurred
frequently in the recent past, especially if authorizations or permits have not yet expired. Within
the freshwater portion of the action area for the Prospective Actions, non-federal actions with
cumulative effects are likely to include water withdrawals (i.e., those pursuant to senior state
water rights) and land use practices. In coastal waters within the action area, state, tribal, and
local government actions are likely to be in the form of legislation, administrative rules, or policy
initiatives, and fishing permits. Private activities are likely to be continuing commercial and
sport fisheries and resource extraction, all of which can contaminate local or larger areas of the
coastal ocean with hydrocarbon-based materials. Although these factors are ongoing to some
extent and likely to continue in the future, past occurrence is not a guarantee of a continuing

level of activity. That will depend on whether there are economic, administrative, and legal
impediments (or in the case of contaminants, safeguards). Therefore, although NOAA Fisheries
finds it likely that the cumulative effects of these activities will have adverse effects
commensurate to those of similar past activities, it is not possible to quantify these effects.

8.3.5 Effects of the Prospective Actions

Continued operation of the FCRPS and Upper Snake projects, as well as the harvest action, will have
continuing adverse effects that are described in Sections 8.3.5.1 and 8.3.5.2. However, the Prospective
Actions will ensure that these adverse effects will be reduced from past levels. The Prospective
Actions also include habitat improvement and predator reduction actions that are expected to be
beneficial. Flow augmentation from the Upper Snake Project (NMFS 2008b) will also provide some
benefits. Some habitat restoration and RM&E actions may have short-term minor adverse effects, but
these will be more than balanced by short -and long- term beneficial effects.

Continued funding of hatcheries by FCRPS Action Agencies will have both adverse and beneficial
effects, as described in the SCA Hatchery Effects Appendix and in this section. The Prospective
Actions will ensure continuation of the beneficial effects and will reduce any threats and adverse
impacts posed by existing hatchery practices.

The effects of NOAA Fisheries’ issuance of a Section 10 juvenile transportation permit on this species
are discussed in Chapter 10 of the FCRPS Biological Opinion. The expected use of transportation
under the permit is discussed in the effects of the FCRPS Prospective Action, which is described in
Section 8.3.5.1.

Snake River Spring/Summer 8.3=18 May 5, 2008
Chinook



NOAA Fisheries
2008-2017 United States v. Oregon Management Agreement

8.3.5.1 Effects of Hydro Operations & Configuration Prospective Actions

Effects on Species Status
Except as noted below, all hydro effects described in the environmental baseline (Chapter 5) are
expected to continue through the duration of the Prospective Actions.

The effects of the Prospective Actions on mainstem flows have been included in the HYDSIM
modeling used to create the 70-year water record for input into the COMPASS model (Section
8.1.1.3). As such, the effect of diminished spring-time flows on juvenile migrants is aggregated in the
COMPASS model results used to estimate the effects of the Prospective Actions in the productivity
and extinction risk analysis (See SCA Sections 7.2.1 and 8.1.1.3).

Based on COMPASS modeling of hydro operations for the 70-year water record, full implementation
of the Prospective Actions is expected to increase the in-river survival (from Lower Granite to the
Bonneville tailrace) of SR spring/summer Chinook salmon from 48.5% (Current) to 55.0%
(Prospective), a relative change of 13.3%. The average proportion of juveniles destined for
transportation is expected to drop from 78.1 to 73.5%. The altered timing of spill and transportation
operations (see FCRPS RPA Table 3) will, in most years (about 80%) result in (1) no fish being
collected and transported prior to April 21 (when SARs generally favor in-river migrants), (2) > 90%
of juveniles being transported after May 15 (when SARs generally favor transported juveniles), and
(3) an intermediate number of juveniles being transported between April 21 and May 14 (when SARS
do not clearly favor in-river or transported migrants on a consistent basis). During the lowest flow
years (about 20% of years when spring flows are predicted to be < 65 kcfs at Lower Granite Dam),
over 95% of juveniles are likely to be transported to below Bonneville Dam.

Implementation of the Prospective Actions is not expected to substantially affect total system survival.
The total percentage of fish arriving at Lower Granite Dam expected to survive to below Bonneville
Dam via in-river migration and transportation should increase slightly from about 85% to nearly 87%.
However, the COMPASS model estimates that Lower Granite Dam to Lower Granite Dam smolt-to-
adult returns (LGR to LGR SARs) are expected to increase from about 0.87 to 0.91% (a relative
improvement of 5.2%) as a result of the hydro Prospective Actions governing spill and transport
operations and their effect on migration timing to below Bonneville Dam (see discussion above).

The hydro Prospective Actions, including the RM&E program are likely to maintain the high levels of
survival currently observed for adult SR spring/summer Chinook salmon migrating from Bonneville
Dam upstream to Lower Granite Dam. The current PIT tag based average survival estimate, taking

* NOTE: The COMPASS model estimates SARs for in-river and transported migrants separately before combining
them (with the estimated percentage of in-river and transported juveniles surviving to below Bonneville Dam) to
provide an overall LGR to LGR SAR. Thus, the COMPASS model SAR estimates include (through the transport
SAR estimate) the increased stray rates that are often observed for adult fish transported as juveniles (compared to
stray rates of those that migrated in-river as juveniles) — a negative effect of transportation.
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account of harvest and “natural” stray rates within this reach, is 91.0% (about 98.6% per project) for
spring and summer Chinook populations (SCA, Adult Survival Estimates Appendix). Any delayed
mortality of adults (mortality that occurs outside of the Bonneville Dam to Lower Granite Dam
migration corridor) that currently exists is not expected to be affected by the Prospective Actions.

The Prospective Actions are also likely to positively affect the survival of SR spring/summer Chinook
salmon in ways that are not included in the quantitative analysis. To be clear, NOAA Fisheries
considers these expected benefits qualitatively below, but has not been able to quantify these effects.

The Prospective Actions requiring implementation of surface passage routes at Little Goose, Lower
Monumental, McNary and John Day dams, in concert with training spill (amount and pattern) to
provide safe egress, should reduce juvenile travel times within the forebays of the individual projects
where predation rates are currently often the highest (see Section 8.1.1.1.) Taken together, surface
passage routes should increase migration rates (decrease travel time) of in-river migrants through the
migration corridor, which is likely to improve the post-Bonneville survival (i.e., SARS) of in-river
migrants to a greater degree than has been estimated in the quantitative analysis. Additional benefits
are likely to the extent that faster migrating juveniles would be in better condition (i.e., are less
stressed, have more energy reserves, etc.) upon reaching the Bonneville tailrace than is currently the
case.

Continuing efforts under the NPMP and continuing and improved avian deterrence at mainstem
dams will also address sources of juvenile mortality. In-river survival from Lower Granite Dam
to the tailrace of Bonneville Dam, which is an index of the hydrosystem’s effects on water
quality, water quantity, water velocity, project mortality, and predation, will increase to nearly
68%. A portion of the 39% mortality indicated by the juvenile survival metric (i.e., 1 — survival)
is due to mortality that yearling Chinook would experience in a free-flowing reach. In the 2004
FCRPS Biological Opinion, NOAA Fisheries estimated that the survival of yearling SR
spring/summer Chinook in a hypothetical unimpounded Columbia River would be 78%.
Therefore, approximately 56% (22%/39%) of the expected mortality experienced by in-river
migrating juvenile spring/summer Chinook is probably due to natural factors.

In recent years, scientists in the U.S. and Canada have started to investigate survival in
unimpounded rivers (West Coast River Survival Appendix). Results for the Thompson-Frasier
basin are preliminary, but the 78% natural survival rate assumed for the Snake-Columbia
migration corridor in the 2004 FCRPS Biological Opinion may have been high.® That is,
yearling survival through the Prospective operations and configuration of the hydrosystem may
be closer to “natural” than previously thought.

® The West Coast River Survival Appendix describes a presentation by Dr. David Welch (Kintama Research,
Nanaimo, BC) in July 2007. Dr. Welch presented survival data from acoustic tag studies with yearling Chinook in
2006. Additional studies will be needed before NOAA Fisheries considers these data reliable indicators of juvenile
survival through a free flowing reach.
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The direct survival rate of adults through the FCRPS is already quite high. The Prospective
Actions include additional passage improvements (to the collection channel at The Dalles and to
the ladders at John Day, McNary, Ice Harbor, Lower Monumental, and Lower Granite dams and
other improvements in section 5.3.3.1 in Corps et al. 2007a). Adult spring/summer Chinook
survival from Bonneville to Lower Granite Dam will be approximately 91.0%.

Under the Prospective Actions, flows from the upper Snake basin will continue to be reduced
during spring compared to an unregulated system. However, shifting the delivery of much of the
flow augmentation water from summer to spring will benefit the yearling migrants by reducing
travel time, susceptibility to predators, and stress, as described above. Increasing spring flows
will also address conditions that have altered channel margin habitat, identified as a limiting
factor in the lower Columbia River below Bonneville Dam (Section 8.3.3.3).

Effects on Critical Habitat

The Prospective Actions described above will improve the functioning of safe passage in the
juvenile and adult migration corridors by addressing water quality, water velocity, project
mortality, and exposure to predators. To the extent that these improvements result in more adults
returning to spawning areas, the hydro Prospective Actions will improve water quality and
forage for juveniles by increasing the return of marine derived nutrients. However, the Remand
Collaboration Habitat Technical Subgroup did not identify nutrients as a limiting factor for this
species.

8.3.5.2 Effects of Tributary Habitat Prospective Actions

Effects on Species Status

The population-specific effects of the tributary habitat Prospective Actions on survival are listed in
CA Table 5-9, p. 5-20. For targeted populations in this ESU the effect is a <1 - 41% expected increase
in low density egg-smolt survival, depending on population, as a result of implementing tributary
habitat Prospective Actions that improve habitat function by addressing significant limiting factors
and threats.” For example, water withdrawals in the Lemhi watershed (upper Salmon River subbasin)
currently reduce streamflow enough to block access to spawning and rearing habitat and unscreened
water diversions entrain yearling Chinook. As part of their implementation of the RPA (Action 34),
the Action Agencies will address this limiting factor by securing water to improve baseflow in the
Lemhi River and move points of diversion downstream (to provide more flow in the upstream reach).
The Action Agencies will also complete riparian improvement projects and take actions to reduce
entrainment. The Action Agencies will assess stream crossings and determine actions needed to
provide passage where culverts create barriers the upper mainstem Salmon River.

" The Action Agencies identified the projects that will improve these PCEs and that they will fund by 2009 in Tables
3b; 4a; and 5a,b in Attachment B.2.2-2 to Corps et al. (Corps et al. 2007b).
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Effects on Critical Habitat

As described above, the tributary habitat Prospective Actions will address factors that have
limited the functioning and conservation value of habitat that this species uses for spawning and
rearing. PCEs expected to be improved are water quality, water quantity, cover/shelter, food,
riparian vegetation, space, and safe passage/access.

Restoration actions will have long-term beneficial effects at the project scale. Adverse effects to
PCEs during construction are expected to be minor, occur only at the project scale, and persist
for a short time (no more and typically less than a few weeks). Examples include sediment
plumes, localized and brief chemical contamination from machinery, and the destruction or
disturbance of some existing riparian vegetation. These impacts will be limited by the use of the
practices described in NMFS (2008h). The positive effects of these projects on the functioning
of PCEs (e.qg., restored access, improved water quality and hydraulic processes, restored riparian
vegetation, enhanced channel structure) will be long-term.

8.3.5.3 Effects of Estuary Prospective Actions

Effects on Species Status

The estimated survival benefit for Snake River Spring/Summer Chinook (stream-type life history)
associated with the specific Prospective Actions to be implemented from 2007-2010 is 1.4 %. The
survival benefit for Snake River Spring/Summer Chinook (stream-type life history) associated with
actions to be implemented from 2010 through 2017 is 4.3 %. The total survival benefit for Snake
River Spring/Summer Chinook, as a result of Prospective Actions implemented to address estuary
habitat limiting factors and threats, is approximately 5.7% (Corps et al. 2007a Section 5.3.3.3).
Estuary habitat restoration projects implemented in the reach between Bonneville Dam and
approximately RM 40 will provide habitats needed by yearling Chinook migrants from the Snake
River to increase life history diversity, and spatial structure. The Action Agencies have specified 14
projects to be implemented by 2009 that will improve the value of the estuary as habitat for this
species (section 5.3.3.3 in Corps et al. 2007a). These include restoring riparian function and access to
tidal floodplains.

Effects on Critical Habitat

The estuary habitat Prospective Actions will address factors that have limited the functioning of PCEs
in the estuary needed by yearling Chinook from the Snake River (safe passage). Restoration actions in
the estuary will have long-term beneficial effects at the project scale. Adverse effects to PCEs during
construction (Section 8.5.5.2) are expected to be minor, occur only at the project scale, and persist for
a short time.

8.3.5.4 Effects of Hatchery Prospective Actions

Effects on Species Status

Hatchery actions are summarized in Section 5.3.3.5 of the CA. The actions fall into two general
categories, reforms of existing hatchery programs and new programs that are part of a specific
initiative to recover any ESA-listed anadromous salmonid. The reforms and new programs will be
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determined after site specific consultations guided by available scientific information and Best
Management Practices (BMPs) (Framework Work Group 2006).

The hatchery Prospective Actions include the continued funding of hatcheries and the adoption of
programmatic criteria or BMPs for operating salmon and steelhead hatchery programs. The criteria for
making future funding decisions on hatchery programs for the FCRPS that incorporate BMPs is
described in NOAA Fisheries’ guidance (See Artificial Propagation for Pacific Salmon Appendix)
and Appendix F of the CA. Site specific application of BMPs will be defined in subsequent
discussions regarding ESA Section 7, Section 10, or Section 4(d) limits with NOAA Fisheries, to be
initiated and conducted by hatchery operators with the Action Agencies as cooperating agencies
(FCRPS Biological Assessment, page 2-44).

NOAA Fisheries will consult on the operation of existing or new programs when Hatchery and
Genetic Management Plans are updated. The Prospective Actions (RPA Action 39) require the
submittal of updated HGMPs for the more than 30 hatchery programs in the Snake River basin and
initiation of ESA consultation with NOAA Fisheries by February 2010. Hatchery reforms will be
implemented upon NOAA Fisheries’ completion of these ESA consultations in August 2010.
Available information, principles, and guidance for operating hatchery programs are described in the
SCA Atrtificial Propagation for Pacific Salmon Appendix. Subject to subsequent hatchery specific
ESA 8 7(a)(2) consultation, implementation of BMPs in NOAA Fisheries approved HGMPS are
expected to: 1) preserve mitigation obligations and integrate hatchery mitigation and conservation
objectives; 2) preserve genetic resources; and 3) accelerate trends toward recovery as limiting factors
and threats are fixed and natural productivity increases. These benefits, however, are not relied upon
for this consultation pending completion of the future consultations

Future actions described in Section 5.3.3.5 of the CA are important because they will effectively
integrate hatchery mitigation and conservation objectives, which additionally will support ESU
recovery. The Prospective Actions call for implementing new scientific information at existing
federally funded spring/summer Chinook hatchery programs. The hatchery programs are
mitigation for construction and operation of Federal hydro projects and are interrelated and
interdependent to the continued operation of the FCRPS itself. Continued reform of these
facilities will preserve genetic resources, and accelerate the trend toward recovery as limiting
factors and threats are addressed and natural productivity increases.

Effects on Critical Habitat
NOAA Fisheries will analyze the effects of the hatchery actions on critical habitat designated for this
species in subsequent consultations on site-specific actions.

8.3.5.5 Effects of Harvest Prospective Actions

Effects on Species Status
Under the Prospective Action the harvest of SR spring/summer Chinook will vary from year-to-
year based on an abundance-based harvest rate schedule (Table 8.3.5.5-1). Harvest will depend
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on the total abundance of upriver spring, natural-origin SR spring/summer Chinook, and may be
further limited by natural-origin Upper Columbia River spring Chinook (see footnote 4 of table
8.3.5.5-1). The allowable harvest rate will range from 5.5% to 17%. As indicated in Table
8.3.5.5-1, most of the prospective harvest would occur in treaty Indian fisheries.
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Table 8.3.5.5-1. Abundance-based harvest rate schedule for upriver spring Chinook and Snake
River spring/summer Chinook in spring management period fisheries (TAC 2008).

Harvest Rate Schedule for Chinook in Spring Management Period

Total Upriver Snake River | Treaty Zone 6 Non-Treaty Total Natural Non-Treaty
Spring and Natural Total Harvest Natural Harvest Rate* Natural
Snake River | Spring/Summ Rate *° Harvest Rate 3 Limited

Summer er Chinook Harvest Rate®

Chinook Run Run Size"

Size
<27,000 <2,700 5.0% <0.5% <5.5% 0.5%
27,000 2,700 5.0% 0.5% 5.5% 0.5%
33,000 3,300 5.0% 1.0% 6.0% 0.5%
44,000 4,400 6.0% 1.0% 7.0% 0.5%
55,000 5,500 7.0% 1.5% 8.5% 1.0%
82,000 8,200 7.4% 1.6% 9.0% 1.5%
109,000 10,900 8.3% 1.7% 10.0%
141,000 14,100 9.1% 1.9% 11.0%
217,000 21,700 10.0% 2.0% 12.0%
271,000 27,100 10.8% 2.2% 13.0%
326,000 32,600 11.7% 2.3% 14.0%
380,000 38,000 12.5% 2.5% 15.0%
434,000 43,400 13.4% 2.6% 16.0%
488,000 48,800 14.3% 2.7% 17.0%

1. If the Snake River natural spring/summer forecast is less than 10% of the total upriver run size, the allowable
mortality rate will be based on the Snake River natural spring/summer Chinook run size. In the event the total
forecast is less than 27,000 or the Snake River natural spring/summer forecast is less than 2,700, Oregon and
Washington would keep their mortality rate below 0.5% and attempt to keep actual mortalities as close to
zero as possible while maintaining minimal fisheries targeting other harvestable runs.

2. Treaty Fisheries include: Zone 6 Ceremonial, subsistence, and commercial fisheries from January 1-June 15.
Harvest impacts in the Bonneville Pool tributary fisheries may be included if TAC analysis shows the
impacts have increased from the background levels.

3. Non-Treaty Fisheries include: Commercial and recreational fisheries in Zones 1-5 and mainstem recreational
fisheries from Bonneville Dam upstream to the Hwy 395 Bridge in the Tri-Cities and commercial and
recreation SAFE (Selective Areas Fisheries Evaluation) fisheries from January 1-June 15; Wanapum tribal
fisheries, and Snake River mainstem recreational fisheries upstream to the Washington-ldaho border from
April through June. Harvest impacts in the Bonneville Pool tributary fisheries may be included if TAC
analysis shows the impacts have increased from the background levels.

4. If the Upper Columbia River natural spring Chinook forecast is less than 1,000, then the total allowable
mortality for treaty and non-treaty fisheries combined would be restricted to 9% or less. Whenever Upper
Columbia River natural fish restrict the total allowable mortality rate to 9% or less, then non-treaty fisheries
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would transfer 0.5% harvest rate to treaty fisheries. In no event would non-treaty fisheries go below 0.5%
harvest rate.

5. The Treaty Tribes and the States of Oregon and Washington may agree to a fishery for the Treaty Tribes
below Bonneville Dam not to exceed the harvest rates provided for in this Agreement.

The prospective harvest schedule is similar to that first used in 2001, as well as in the most
recent 2005 to 2007 Agreement. Since 2001, the allowable harvest rates ranged from 5.5 to 17%.
The 2001 schedule did not include SR summer Chinook as part of the abundance indicator. The
2005 schedule was modified to included SR summer Chinook, but the abundance levels were
adjusted accordingly to provide a comparable level of harvest for the adjusted run size. The
harvest rate schedule proposed for use in 2008 and beyond differs from the 2005 schedule only
in that it adjusts the allocations between the treaty Indian and non-treaty fisheries, but the total
allowable harvest for all abundance levels is otherwise unchanged from the 2005 Agreement.

Harvest rates under the Prospective Actions will be the same as they have been in recent years.
Therefore, no additional current-to-future survival adjustment is necessary for the prospective
harvest action for this species.

It is also pertinent to consider the potential effects of conservative management. Fisheries
directed at upriver spring Chinook can be managed with relative precision. Catch is tracked on a
daily basis, and runsize estimates can be adjusted in-season using counts at Bonneville dam.
Since 2001, actual harvest rates have ranged between 1.1 and 2.6% less than those allowed
(Table 8.3.5.5-2). Any analysis that assumes that the allowed harvest rates will always be fully
used would therefore be conservative.

Table 8.3.5.5-2. Actual harvest rate on SR spring/summer Chinook, & those allowed under the
applicable abundance based harvest rate schedule (Observed HR from TAC 2008).

Year Actual HR (%) Allowed HR (%) Difference (%)
2001 14.6 16.0 14
2002 12.7 14.0 1.3
2003 94 12.0 2.6
2004 10.8 12.0 1.2
2005 7.9 9.0 1.1
2006 8.0 10.0 2.0

Effects on Critical Habitat

The effects of harvest activities in the Prospective Actions on PCEs occur from boats or along
the river banks, mostly in the mainstem Columbia River. The gear that are used include hook-
and-line, drift and set gillnets, and hoop nets. These types of gear minimally disturb streambank
vegetation or channel substrate. Effects on water quality are likely to be minor; these will be due
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to garbage or hazardous materials spilled from fishing boats or left on the banks. By removing
adults that would otherwise return to spawning areas, harvest could affect water quality and
forage for juveniles by decreasing the return of marine derived nutrients to spawning and rearing
areas, although this has not been identified as a limiting factor for SR spring/summer Chinook
salmon.

8.3.5.6 Effects of Predation Prospective Actions

Effects on Species Status

The estimated relative survival benefit attributed to Snake River spring/summer Chinook from the
reduction in Caspian tern nesting habitat and subsequent relocation of most of the terns to sites outside
the Columbia River Basin (RPA Action 45), is 2.1 % (CA Attachment F-2, Table 4).

The projected benefit of reduced tern predation is sensitive to assumptions about the additive or
compensatory nature of mortality from tern predation. The projected benefits identified in the CA
(Appendix F) assume complete additivity (no compensatory mortality (i.e., every salmonid not
consumed by terns survives all other sources of mortality)). However, if some portion of the tern’s
prey consists of salmonids predestined to die as a result of illness or poor condition or to be caught by
other predators, the survival improvements modeled above would need to be reduced. Although tern
predation likely falls in a class between completely additive and completely compensatory (Roby et
al. 2003), current literature and empirical data do not identify more specific estimates or

ranges. However, assuming a hypothetical compensatory mortality of 50% (Roby et al. 2003), the
range of survival benefits from reducing tern predation across the affected ESUs would decline from
0.7 - 3.4% t0 0.3 - 1.7%, approximately. As a result of the small incremental reduction in survival that
results from reducing predation by terns nesting on East Sand Island, consideration of compensatory
mortality does not significantly alter the estimated benefits of this action.

The RPA (Action 46) requires that the Action Agencies develop a cormorant management plan
encompassing additional research, development of a conceptual management plan, and
implementation of actions, if warranted, in the estuary.

Continued implementation of the base Northern Pikeminnow Management Program and continuation
of the increased reward structure in the sport-reward fishery (RPA Action 34) should further reduce
consumption rates of juvenile salmon by northern pikeminnow. This decrease in consumption is likely
to equate to an increase in juvenile migrant survival of about 1% relative to the current condition (CA
Appendix F, Attachment F-1: Benefits of Predation Management on Northern Pikeminnow).
Continued implementation and improvement of avian deterrence at all lower Snake and Columbia
dams will continue to reduce the numbers of smolts taken by birds in project forebays and tailraces
(RPA Action 48).

Effects on Critical Habitat

Reductions in Caspian tern nesting habitat and management of cormorant predation on East Sand
Island, continued implementation of the base Northern Pikeminnow Management Program,
continuation of the increased reward structure in the sport-reward fishery, and continued
implementation and improvement of avian deterrence at mainstem dams are expected to improve
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the long-term conservation value of critical habitat by increasing the survival of migrating
juvenile salmonids (safe passage PCE) within the migration corridor.

8.3.5.7 Effects of Research & Monitoring Prospective Actions

Please see Section 8.1.4 of the Supplemental Comprehensive Analysis.

8.3.5.8 Summary: Quantitative Survival Changes Expected from All Prospective Actions

Expected changes in productivity and quantitative extinction risk are calculated as survival
improvements in a manner identical to estimation of the base-to-current survival improvements. The
estimates of “prospective” expected survival changes resulting from the Prospective Actions are
described in Sections 8.3.5.1 through 8.3.5.8 and are summarized in Table 8.3.5-1. Improvements in
hydro operation and configuration, estuary habitat improvement projects, and further reductions in
bird and fish predation are expected to increase survival above current levels for all populations in the
ESU. Tributary habitat Prospective Actions are expected to increase survival for selected populations.
The net effect, which varies by population, is 15-62% increased survival, compared to the “current”
condition, and 39-115% increased survival, compared to the “base” condition.

8.3.5.9 Aggregate Analysis of Effects of All Actions on Population Status

Quantitative Consideration of All Factors at the Population Level

NOAA Fisheries considered an aggregate analysis of the environmental baseline, cumulative effects,
and Prospective Actions. The results of this analysis are displayed in Tables 8.3.6-1 and 8.3.6-2 and in
Figures 8.3.6-1 through 8.3.6-4. In addition to these summary tables and figures, the SCA Life Cycle
Modeling Appendix includes more detailed results, including 95% confidence limits for mean
estimates, sensitivity analyses for alternative climate assumptions, metrics relevant to ICTRT long-
term viability criteria, and comparisons to other metrics suggested in comments on the October 2007
Draft Biological Opinion. Additional qualitative considerations that generally apply to multiple
populations are described in the environmental baseline, cumulative effects, and effects of the
Prospective Actions sections and these are reviewed in subsequent discussions at the MPG and ESU
level.

8.3.6 Aggregate Effect of the Environmental Baseline, Prospective Actions &
Cumulative Effects, Summarized By Major Population Group

In this section, population-level results are considered along with results for other populations
within the same MPG. The multi-population results are compared to the importance of each
population to MPG and ESU viability. Please see Section 7.3 of this document for a discussion of
these MPG viability scenarios.

Lower Snake River MPG

This MPG consists of only one extant population (Tucannon), which must be highly viable to achieve
the ICTRT’s suggested MPG viability scenario. The ICTRT also recommends conducting scoping
efforts for re-introduction of the functionally extirpated Asotin population.
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The estimated prospective trend in abundance for the Tucannon population (based on R/S, lambda
with the HF=0 assumption, and BRT trend) is greater than 1.0, meaning that with implementation of
the Prospective Actions the population is expected to replace itself and grow (Table 8.3.6.1-1). When
hatchery-origin spawners are considered as effective as natural-origin spawners (HF=1), lambda is
estimated to be less than 1.0 (0.98). However, there is considerable uncertainty regarding the
reliability of quantitative estimates of productivity. The broad range of statistical results (upper 95%
confidence limits indicate productivity >1 while lower 95% confidence intervals indicate productivity
<1; SCA Aggregate Analysis Appendix) suggests that other qualitative information should also be
considered:

Life-stage specific survival rates are expected to improve for mainstem hydro survival, estuarine
survival and survival in tributary habitat as a result of the Prospective Actions, as described in
Section 8.3.5.1 through 8.3.5.6. These survival improvements indicate that, other factors being
equal (i.e., as long as survival in some other life stage does not decrease), survival over the life
cycle should also increase. It also indicates that estimates of productivity greater than 1.0 for this
population are not determined solely by favorable environmental conditions.

Current risk associated with spatial structure and diversity is “moderate,” as defined by the ICTRT
(Table 8.3.2-2). The MPG can achieve the ICTRT-suggested viability scenario with moderate risk
for these factors, as long as abundance and intrinsic productivity increase sufficiently to levels
exceeding minimum thresholds. The Prospective Actions are unlikely to negatively affect spatial
structure and diversity, so spatial structure and diversity risks are not expected to increase under
the Prospective Actions. In the near term, the Tucannon hatchery supplementation program
provides a reserve for maintaining diversity, potentially accelerating recovery pending increases in
natural productivity. In the longer term, proportional contributions of hatchery fish to natural
spawning would have to be reduced to achieve the ICTRT diversity criteria associated with low
risk.

Prospective Actions include tributary habitat improvements in the Asotin River. These actions are
a necessary step toward potentially re-establishing the Asotin population. The problems facing this
ESU, such as the need to re-establish the functionally extirpated Asotin population, will take
longer than 10 years to resolve; however, the Prospective Actions take the necessary steps within
the next ten years.

This summary of quantitative productivity estimates is based on mean results of analyses that
assume that future ocean climate will be identical to that of approximately the last 20 years. As
described in Section 7.1.1, these recent ocean conditions have been much worse for salmon and
steelhead survival than have historical conditions. Under the “historical” ocean scenario the
Tucannon population is expected to have R/S considerably greater than 1.0 (SCA Aggregate
Analysis Appendix). Under the ICTRT “Warm PDO” climate scenario, in which all years are
anomalously warm, the estimate is lower but still greater than 1.0.
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Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trends for this species, as discussed in
Section 7.1.1. However, freshwater effects of climate change are considered qualitatively by
comparing actions to ISAB climate change recommendations, as described below.

The Prospective Actions include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3, some important
improvements include installation of surface spill structures and other passage improvements to
reduce delay and exposure to warm temperatures in project forebays in the lower Columbia River.
Tributary habitat projects may include restoration and protection of areas that function as thermal
refugia and estuary habitat projects may include dike removal and opening off-channel habitat to
encourage increased hyporheic flow. Additionally, Prospective Actions include evaluation of
pertinent new information on climate change and effects of that information on limiting factors
and project prioritization. Prospective Actions also include investigation of impacts of possible
climate change scenarios and inclusion of pertinent information in hydrological forecasting for
operation of the FCRPS.

Short-term extinction risk is estimated to be <5% at QET=50, whether Prospective Actions occur
immediately or not (Table 8.3.6.1-2).

As discussed in Section 7.1.1.1 of the Supplemental Comprehensive Analysis, QET levels less than 50
fish may be relevant to short-term extinction risk. Sensitivity analyses to QET levels of 30 fish or less
also indicate <5% extinction risk, even if no Prospective Actions were to be implemented immediately
(Table 8.3.6.1-2).

There is considerable uncertainty associated with quantitative estimates of extinction risk because of
the broad range of statistical results (see 95% confidence limits in Table 8.3.2-3). For this reason,
other qualitative information is also considered:

There is a safety-net hatchery program for this population, which is required to continue under the
Prospective Actions, to further reduce short-term extinction risk.

The recent 10-year geometric mean abundance has been 88 fish, which is above the 50 fish QET
(Table 8.3.2-1). Only 2 of the last 25 years of returns have been below 50 fish (Cooney 2007).

As with productivity estimates, quantitative consideration of changes in climate on freshwater life-
stage survival were not possible, which likely leads to an under-estimate of risk. However,
NOAA Fisheries qualitatively considered whether Prospective Actions would implement
proactive measures recommended by the ISAB for reducing risk due to climate change. As
described above, the Prospective Actions include measures that correspond to ISAB
recommendations to proactively reduce the effects of climate change.
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Grande Ronde/Imnaha MPG

This MPG consists of six extant populations. The ICTRT recommends that four of these populations
be viable or highly viable for MPG viability. Key populations within this MPG include the Imnaha
because of its unique life history strategy (summer spawning timing and associated juvenile rearing
patterns) and the Lostine/Wallowa, which is one of only three “large” populations. The ICTRT also
suggests choices among two pairs of populations: Catherine Creek or Upper Grande Ronde (both
representing “large” populations) and Minam or Wenaha (populations least affected by hatchery fish
and with little spatial structure or diversity impairment). The ICTRT considers two additional
populations (Big Sheep Creek and Lookingglass Creek) functionally extirpated. Please see Section 7.3
of this document for a discussion of these MPG viability scenarios.

All of the populations are likely to increase in abundance, based on estimated lambda (HF=0) and
BRT trends greater than 1.0 with the implementation of the Prospective Actions (Table 8.3.6.1-1).
Additionally, three of the six populations are likely to have R/S and lambda (HF=1) greater than 1.0,
indicating natural survival sufficient for the population to grow, and three of the populations are not
likely to have R/S and lambda (HF=1) greater than 1.0. Furthermore, two of three populations with
R/S<1 (Imnaha and either Catherine Creek or the Upper Grande Ronde) would need to be viable or
highly viable under the ICTRT’s recommended MPG viability scenario. Additional survival
improvements of 8% for Catherine Creek and 20% for the Imnaha would be necessary for two of
these populations to exceed 1.0 for R/S (Aggregate Analysis Appendix).

There is considerable uncertainty regarding the reliability of quantitative productivity estimates
because of the broad range of statistical results (upper 95% confidence limits indicate productivity >1
while lower 95% confidence intervals indicate productivity <1; SCA Aggregate Analysis Appendix).
For this reason, other qualitative information is also considered:

= Asaresult of the Prospective Actions, life-stage-specific survival rates are expected to improve
for mainstem hydro survival, estuarine survival, and survival in selected tributaries, as described in
Sections 8.3.5.1 through 8.3.5.6. These survival improvements indicate that, other factors being
equal, survival over the life cycle should also increase. It also indicates that estimates of
productivity >1 for this population are not solely determined by favorable environmental
conditions.

= Current risk associated with spatial structure and diversity is “low” to “moderate” for all
populations except the Upper Grande Ronde, which is at a “high” spatial structure risk because of
unoccupied major and minor spawning areas (Table 8.3.2-2). The Upper Grande Ronde hatchery
program has transitioned into a supplementation program that will build genetic resources and
diversity. The MPG can achieve the ICTRT-suggested MPG viability scenario with the remaining
populations having “low” to “moderate” risk for these factors, as long as abundance and intrinsic
productivity increase sufficiently to levels exceeding minimum thresholds.

= For these populations, the problems that must be addressed, in order to have higher R/S, will take
longer than 10 years to resolve. In particular, the water quality and quantity problems in the lower
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reaches of the Upper Grande Ronde and Catherine Creek will require a long-term program
working with private landowners.

= This summary of quantitative productivity estimates is based on mean results of analyses that
assume that future ocean climate will be identical to that of approximately the last 20 years. As
described in Section 7.1.1, these recent ocean conditions have been much worse for salmon and
steelhead survival than have historical conditions. Under the “historical”” ocean scenario all
populations in the Grande Ronde MPG are expected to have R/S greater than 1.0 (SCA Aggregate
Analysis Appendix). Under the ICTRT “Warm PDO” climate scenario, in which all years are
anomalously warm, four of six populations are expected to have R/S less than 1.0.

= Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trend, as discussed in Section 7.1.1.
However, freshwater effects of climate change are considered qualitatively by comparing actions
to ISAB climate change recommendations, as described below.

= The Prospective Actions include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3, some important
improvements include installation of surface spill structures and other passage improvements to
reduce delay and exposure to warm temperatures in project forebays in the lower Columbia River.
Tributary habitat projects may include restoration and protection of areas that function as thermal
refugia and estuary habitat projects may include dike removal and opening off-channel habitat to
encourage increased hyporheic flow. Additionally, Prospective Actions include evaluation of
pertinent new information on climate change and effects of that information on limiting factors
and project prioritization. Prospective Actions also include investigation of impacts of possible
climate change scenarios and inclusion of pertinent information in hydrological forecasting for
operation of the FCRPS.

Quantitative estimates of short-term extinction risk indicate <5% risk at QET=50 or less for two
populations (Minam and Imnaha), but >5% risk at QET=50 for the remaining four populations
(Catherine Creek, Upper Grande Ronde, Wenaha, and Lostine/Wallowa; Table 8.3.6.1-2). For the
Wenaha population, nearly all of the Prospective Actions survival improvements would have to occur
immediately to reduce risk below 5% at QET=50. This is not expected to occur. For Catherine Creek,
Lostine/Wallowa, and Upper Grande Ronde, extinction risk would be >5%, even if all Prospective
Actions were implemented immediately.

As discussed in Section 7.1.1.1, CA Chapter 3, and the Aggregate Analysis Appendix, QET levels
less than 50 fish are also relevant to short-term extinction risk. Sensitivity analyses to QET levels of
30 fish or less indicate approximately 5% extinction risk for the Lostine/Wallowa population (Table
8.3.6.1-2). QET levels of 10-30 (depending on speed of Prospective Actions implementation) or less
would result in <5% risk for the Upper Grande Ronde population.
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There is considerable uncertainty regarding the reliability of quantitative estimates of extinction risk
because of the broad range of statistical results (95% confidence limits for base extinction risk range
from O to nearly 100% for these populations; Table 8.3.2-3). For this reason, other qualitative
information is also considered:

= The recent 10-year geometric mean abundance is above 50 fish for all populations except the
Upper Grande Ronde (Table 8.3.2-1).

= The Upper Grande Ronde, Catherine Creek, and Lostine/Wallowa populations have dropped
below 50 fish in some individual years since 1980 (Cooney 2007). No other populations have
fallen below 50 fish.

= There is a hatchery program, which is required to continue under the Prospective Actions, acting
as a safety net for most of the affected populations to reduce short-term extinction risk.

= As with productivity estimates, quantitative consideration of changes in climate on freshwater life-
stage survival were not possible, which likely leads to an under-estimate of risk. However,
NOAA Fisheries qualitatively considered whether Prospective Actions would implement
proactive measures recommended by the ISAB for reducing risk due to climate change. As
described above, the Prospective Actions include measures that correspond to ISAB
recommendations to proactively reduce the effects of climate change.

South Fork Salmon MPG

This MPG consists of four extant populations. The two largest of the four populations (South Fork
Mainstem and East Fork South Fork) must be viable or highly viable to achieve the ICTRT suggested
MPG viability scenario. Please see Section 7.3 of the SCA for a discussion of these MPG viability
scenarios.

The productivity (based on all three metrics: R/S, lambda, and BRT trend) is expected to be greater
than 1.0 with implementation of the Prospective Actions (Table 8.3.6.1-1). This means that these
populations are expected to have survival sufficient to grow and that the abundance of spawners will
increase.

There is considerable uncertainty regarding the reliability of quantitative estimates of productivity
because of the broad range of statistical results (upper 95% confidence limits indicate productivity >1
while lower 95% confidence intervals indicate productivity <1; SCA Aggregate Analysis Appendix)
for two of the three populations. For this reason, other qualitative information is also considered:

= Life-stage specific survival rates are expected to improve for mainstem hydro survival, estuarine
survival and survival in selected tributaries as a result of the Prospective Actions, as described in
Sections 8.3.5.1 through 8.3.5.6. These survival improvements indicate that, other factors being
equal, survival over the life cycle should also increase. These improvements also indicate that
estimates of productivity >1 for this population are not driven solely by favorable environmental
conditions.
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Current risk associated with spatial structure and diversity is “low” to “moderate” (Table 8.3.2-2).
The MPG can achieve the ICTRT-suggested recovery scenario with moderate risk for these
factors and sufficient productivity, as long as abundance and intrinsic productivity increase
sufficiently to levels exceeding minimum thresholds.

This summary of quantitative productivity estimates is based on mean results of analyses that
assume that future ocean climate will be identical to that of approximately the last 20 years. As
described in Section 7.1.1, these recent ocean conditions have been much worse for salmon and
steelhead survival than have historical conditions. Under the “historical”” ocean scenario all South
Fork Salmon MPG populations are expected to have R/S greater than 1.0 and to be farther above
1.0 than under the recent climate scenario (SCA Aggregate Analysis Appendix). Under the
ICTRT “Warm PDO” climate scenario, in which all years are anomalously warm, all populations
are expected to have R/S greater than 1.0.

Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trend, as discussed in Section 7.1.1.
However, freshwater effects of climate change are considered qualitatively by comparing actions
to ISAB climate change recommendations, as described below.

The Prospective Actions include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3, some important
improvements include installation of surface spill structures and other passage improvements to
reduce delay and exposure to warm temperatures in project forebays in the lower Columbia River.
Tributary habitat projects may include restoration and protection of areas that function as thermal
refugia and estuary habitat projects may include dike removal and opening off-channel habitat to
encourage increased hyporheic flow. Additionally, Prospective Actions include evaluation of
pertinent new information on climate change and effects of that information on limiting factors
and project prioritization. Prospective Actions also include investigation of impacts of possible
climate change scenarios and inclusion of pertinent information in hydrological forecasting for
operation of the FCRPS.

Quantitative estimates of extinction risk indicate <5% risk at QET=50 or less for all three populations
for which estimates can be made, even if no Prospective Actions are implemented immediately (Table
8.3.6.1-2).

There is some uncertainty regarding the reliability of quantitative estimates of extinction risk because
of the range of statistical results (95% confidence limits in Table 8.3.2-3). For this reason, other
qualitative information is also considered:

There is a safety-net hatchery program for the East Fork South Fork (including Johnson Creek)
population in this MPG to further reduce short-term extinction risk.

The recent 10-year geometric mean abundance is above 50 fish for all three populations (Table
8.3.2-1). Returns have not dropped below 50 fish in individual years (Cooney 2007). Population
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abundance is expected to increase in the future as a result of actions already completed and
additional Prospective Actions.

= Aswith productivity estimates, quantitative consideration of changes in climate on freshwater life-
stage survival were not possible, which likely leads to an under-estimate of risk. However,
NOAA Fisheries qualitatively considered whether Prospective Actions would implement
proactive measures recommended by the ISAB for reducing risk due to climate change. As
described above, the Prospective Actions include measures that correspond to ISAB
recommendations to proactively reduce the effects of climate change.

Middle Fork Salmon MPG

There are nine populations in this MPG and five must be viable or highly viable to achieve the ICTRT
suggested MPG viability scenario. Important populations include: Big Creek (the only large
population), Chamberlain Creek (unique geographical position between MPGs and one of two needed
“intermediate” sized populations), Bear Valley/Elk Creek (a second “intermediate” sized population,
after Chamberlain Creek), Marsh Creek (one of two needed “basic” sized populations, with a larger
production area and somewhat less isolation than others), and either Camas Creek or Loon Creek (one
of which is needed for second “basic” sized population). Please see Section 7.3 for a discussion of
these MPG viability scenarios.

Quantitative information is sufficient to estimate productivity for six of the nine populations (R/S,
lambda, and BRT trend). Productivity (based on all three metrics: R/S, lambda, and BRT trend) is
estimated to be greater than 1.0 for all 6 populations under the Prospective Actions (Table 8.3.6.1-1).
This means that the populations will have survival sufficient to grow and that the abundance of
spawners will achieve a positive trend.

There is considerable uncertainty regarding the reliability of quantitative estimates of productivity
because of the broad range of statistical results (upper 95% confidence limits indicate productivity >1
while lower 95% confidence intervals indicate productivity <1 for most of the R/S estimates;
Aggregate Analysis Appendix). For this reason, other qualitative information is also considered:

= Asaresult of the Prospective Actions, life-stage specific survival rates are expected to improve for
mainstem hydro survival, estuarine survival and tributary habitat survival (in Big Creek only), as
described in Sections 8.3.5.1 through 8.3.5.6. These survival improvements indicate that, other
factors being equal, survival over the life cycle should also increase. It also indicates that estimates
of expected productivity >1 for these populations are not determined solely by favorable
environmental conditions.

= Current risk associated with spatial structure and diversity is “very low” to “moderate” (Table
8.2.2-2). The MPG can achieve the ICTRT-suggested recovery scenario with moderate risk for
these factors and sufficient productivity, as long as abundance and intrinsic productivity increase
sufficiently to levels exceeding minimum thresholds.
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= This summary of quantitative productivity estimates is based on mean results of analyses that
assume that future ocean climate will be identical to that of approximately the last 20 years. As
described in Section 7.1.1, these recent ocean conditions have been much worse for salmon and
steelhead survival than have historical conditions. Under the ICTRT *“historical”” ocean scenario,
all populations in the Middle Fork MPG are expected to have productivity (all three metrics)
greater than 1.0 (SCA Aggregate Analysis Appendix). Under the “Warm PDO” ocean scenario,
in which all years are anomalously warm, 5 of 6 populations in the Middle Fork MPG are
expected to have productivity (all three metrics) greater than 1.0.

= Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trend, as discussed in Section 7.1.1.
However, freshwater effects of climate change are considered qualitatively by comparing actions
to ISAB climate change recommendations, as described below.

= The Prospective Actions include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3, some important
improvements include installation of surface spill structures and other passage improvements to
reduce delay and exposure to warm temperatures in project forebays in the lower Columbia River.
Tributary habitat projects may include restoration and protection of areas that function as thermal
refugia and estuary habitat projects may include dike removal and opening off-channel habitat to
encourage increased hyporheic flow. Additionally, Prospective Actions include evaluation of
pertinent new information on climate change and effects of that information on limiting factors
and project prioritization. Prospective Actions also include investigation of impacts of possible
climate change scenarios and inclusion of pertinent information in hydrological forecasting for
operation of the FCRPS.

Although quantitative estimates of extinction risk are not available for five of the nine populations in
this MPG, quantitative estimates of extinction risk indicate that each of the four populations with
sufficient data to make an estimate have >5% risk at QET=50 under current conditions (Table 8.3.6.1-
2). If the Prospective Actions result in at least a 4% immediate improvement, then the Bear Valley/Elk
Creek population will have <5% risk.

As discussed in Section 7.1.1.1, QET levels of less than 50 fish may be relevant to short-term
extinction risk. This may be especially relevant for the small populations in the Middle Fork MPG,
which have fallen below 50 spawners frequently during the last 20 years and yet survived (Cooney
2007; Figure 7.1-3). Within the last 20 years, seven populations in this MPG have fallen below 50
spawners four years in a row, yet have survived and rebounded to much higher levels (although not as
high as historical abundance). This lends some empirical support to the view that QET=50 spawners
may overstate the risk of actual biological extinction for some of these populations. A QET level of 30
spawners would result in <5% extinction risk for one of the four populations in this MPG for which
quantitative estimates are possible, while a QET of 10 spawners would result in <5% risk for three of
the four populations.
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There is considerable uncertainty regarding the quantitative estimates of extinction risk, both because
of the broad range of statistical results (95% confidence limits for base period extinction risk range

from O to nearly 100% for these populations; Table 8.3.2-3) and because of uncertainty regarding the
appropriate QET for short-term risk. For this reason, other qualitative information is also considered:

= There is not a safety-net hatchery program operating in the Middle Fork Salmon MPG to further
reduce extinction risk but the hatchery Prospective Actions require the FCRPS Action Agencies to
“identify and plan for additional safety-net programs. This MPG is primarily located in National
Forest and wilderness areas and has been managed for wild fish production.

= The recent 10-year geometric mean abundance is above 50 fish for Big Creek, Bear Valley/EIK,
and Loon Creeks, but is below 50 fish for Marsh, Sulphur, and Camas Creeks (Table 8.3.2.1-1).
No estimates are available for the Upper Middle Fork, Lower Middle Fork, or Chamberlain
populations. Since 1980, returns have dropped below 50 fish in individual years for all six
populations for which abundance estimates are available (Cooney 2007). Population abundance is
expected to increase in the future as a result of actions already completed and additional
Prospective Actions.

= Fish management agreements do not currently support hatchery supplementation for these
populations. However, if these populations fall to critically low levels, a hatchery safety net
program could be implemented.

= Aswith productivity estimates, quantitative consideration of changes in climate on freshwater life-
stage survival were not possible, which likely leads to an under-estimate of risk. However,
NOAA Fisheries qualitatively considered whether Prospective Actions would implement
proactive measures recommended by the ISAB for reducing risk due to climate change. As
described above, the Prospective Actions include measures that correspond to ISAB
recommendations to proactively reduce the effects of climate change. Additionally, Prospective
Actions include evaluation of pertinent new information on climate change and effects of that
information on limiting factors and project prioritization. Prospective Actions also include
investigation of impacts of possible climate change scenarios and inclusion of pertinent
information in hydrological forecasting for operation of the FCRPS.

Upper Salmon MPG

There are eight populations in the Upper Salmon MPG, five of which have to be viable or highly
viable to achieve the ICTRT suggested recovery scenario. Important populations include: Lembhi
River (one of two very large populations, connectivity to other MPGs), Pahsimeroi River (unique life
history pattern), East Fork Salmon River (one of two needed large populations), Upper Salmon River
(second needed large population), and Valley Creek (historically larger production than most basic-
sized populations). Please see Section 7.3 of this document for a discussion of these MPG viability
scenarios.

Quantitative information is sufficient to estimate 20-year productivity for six of the eight populations
(lambda, R/S, and BRT trend). Only 15 brood years are available for the Pahsimeroi population, but
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R/S based on these 15 years is also displayed for this population. Productivity (based on all three
metrics: R/S, lambda, and BRT trend) is estimated to be 1.0 or greater than 1.0 for all 6-7 populations
under the Prospective Actions (Table 8.3.6.1-1). This means that the population will have survival
sufficient to grow and that the abundance of spawners will achieve a positive trend.

For most of the populations with sufficient information for productivity estimates, there is
considerable uncertainty regarding the reliability of quantitative estimates of productivity because of
the broad range of statistical results (upper 95% confidence limits indicate productivity >1, while
lower 95% confidence intervals indicate productivity <1; Aggregate Analysis Appendix). For this
reason, other qualitative information is also considered:

= Life-stage specific survival rates are expected to improve for mainstem hydro survival, estuarine
survival, and survival in tributaries as a result of the Prospective Actions, as described in Sections
8.3.5.1 through 8.3.5.6. These survival improvements indicate that, other factors being equal,
survival over the life cycle should also increase. It also indicates that estimates of productivity >1
for this population are not driven solely by favorable environmental conditions.

= This summary of quantitative productivity estimates is based on mean results of analyses that
assume that future ocean climate will be identical to that of approximately the last 20 years. As
described in Section 7.1.1, these recent ocean conditions have been much worse for salmon and
steelhead survival than have historical conditions. Under the “historical” ocean scenario all Upper
Salmon MPG populations are expected to have R/S greater than 1.0 (SCA Aggregate Analysis
Appendix). Under the ICTRT “Warm PDO” (poor) climate scenario, five of seven populations are
expected to have R/S greater than 1.0.

= Current risk associated with spatial structure and diversity is “high” for the Lemhi population and
risk associated with diversity is “high” for the East Fork Salmon and Pahsimeroi populations,
which also must be viable to achieve the long-term viability scenario suggested by the ICTRT
(Table 8.3.2-2). Problems for these populations include unoccupied major and minor spawning
areas and loss of the summer life history strategy for the Lemhi population.

= The problems associated with these populations that need to be addressed in order to have lower
short-term extinction risk will take longer than 10 years to resolve. In particular, the occupation of
sufficient major and minor spawning areas and loss of the Lemhi summer life history strategy
involve long-term improvements.

= Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trend, as discussed in Section 7.1.1.
However, freshwater effects of climate change are considered qualitatively by comparing actions
to ISAB climate change recommendations, as described below.

= The Prospective Actions include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3, some important
improvements include installation of surface spill structures and other passage improvements to
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reduce delay and exposure to warm temperatures in project forebays in the lower Columbia River.
Tributary habitat projects may include restoration and protection of areas that function as thermal
refugia and estuary habitat projects may include dike removal and opening off-channel habitat to
encourage increased hyporheic flow. Additionally, Prospective Actions include evaluation of
pertinent new information on climate change and effects of that information on limiting factors
and project prioritization. Prospective Actions also include investigation of impacts of possible
climate change scenarios and inclusion of pertinent information in hydrological forecasting for
operation of the FCRPS.

Short-term extinction risk could be estimated quantitatively for only three populations (Valley Creek,
Upper Salmon, and Lower Salmon). Quantitative estimates of extinction risk indicate that the Upper
Salmon River population has <5% risk at QET=50 (Table 8.3.6.1-2). The other two populations have
>5 risk at QET=50.

As discussed in Section 7.1.1.1, QET levels less than 50 fish may be relevant to short-term extinction
risk. Sensitivity analyses indicate that QET would need to be between 10-30 spawners (depending on
the degree to which Prospective Actions are implemented immediately) to conclude that two of the
three available populations have <5% extinction risk (Table 8.3.6.1-2).

There is considerable uncertainty regarding the quantitative estimates of extinction risk, both
because of the broad range of statistical results (95% confidence limits for base period extinction
risk range from 0 to nearly 100% for these populations; Table 8.3.2-3) and because of
uncertainty regarding the appropriate QET for short-term risk. For this reason, other qualitative
information is also considered:

= There is a captive rearing program to reduce short-term extinction risk for the Yankee Fork
population. A captive broodstock program for the Lemhi has existed since 1995. There are no
other safety-net hatchery programs for other populations in the Upper Salmon MPG.

= The recent 10-year geometric mean abundance is above 50 fish for the Lemhi, Upper Salmon,
Lower Salmon, East Fork Salmon, and Pahsimeroi populations, but mean abundance is below 50
fish for the Valley Creek and Yankee Fork populations (Table 8.3.2-1). No estimates are available
for the North Fork Salmon population. Returns have dropped below 50 fish in individual years
since 1980 for all seven populations for which abundance estimates are available (Cooney 2007).

= While NOAA Fisheries would have greater confidence that populations in this MPG will not go
extinct while recovery actions are being implemented if results showed a low likelihood of
dropping below QET=50 fish, these populations have dropped below 50 spawners in the past and
then increased dramatically when survival conditions were more favorable. For example, the
abundance of Yankee Fork spawners ranged from 0-21 in the eight years between1993-2000.
However, from 2001-2003 (the last available year in the ICTRT data set) abundance has ranged
from 92-161 (Cooney 2007).
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= As with productivity estimates, quantitative consideration of changes in climate on freshwater life-
stage survival were not possible, which likely leads to an under-estimate of risk. However,
NOAA Fisheries qualitatively considered whether Prospective Actions would implement
proactive measures recommended by the ISAB for reducing risk due to climate change. As
described above, the Prospective Actions include measures that correspond to ISAB
recommendations to proactively reduce the effects of climate change.

8.3.7 Aggregate Effect of the Environmental Baseline, Prospective Actions &
Cumulative Effects on the Snake River Spring/Summer Chinook Salmon ESU

This section summarizes the basis for conclusions at the ESU level.

8.3.7.1 Potential for Recovery

It is likely that the Snake River spring/summer Chinook salmon ESU will trend toward recovery.

The future status of all populations and MPGs of SR spring/summer Chinook salmon will be
improved from their current status through the reduction of current adverse effects and the
implementation of Prospective Actions with beneficial effects, as described in Sections 8.3.5, 8.3.6,
and 8.3.7.2. Therefore, the status of the ESU as a whole is expected to improve compared to its current
condition and to move closer to a recovered condition. This expectation takes into account some short-
term adverse effects of Prospective Actions related to habitat improvements (Section 8.3.5.3) and
RM&E (Section 8.1.4). These adverse effects are expected to be small and localized and are not
expected to reduce the long-term recovery potential of this ESU.

The Prospective Actions include hydropower, predation, and estuary and tributary habitat actions that
address limiting factors and threats and will reduce their negative effects. As described in Section
8.3.1, key limiting factors and threats affecting the current status of this species (abundance,
productivity, spatial structure, and diversity) include: hydropower development, predation, harvest,
and degradation of tributary and estuary habitat. Prospective habitat improvements will initiate and at
least partially address concerns regarding high spatial structure risk for the Lemhi and
Lostine/Wallowa populations. In addition to Prospective Actions, Federal actions in the environmental
baseline and non-Federal actions appropriately considered cumulative effects also address limiting
factors and threats. The harvest Prospective Action is to implement a U.S. v. Oregon harvest rate
schedule that is expected to be no change from the current harvest rates in the environmental baseline.
Although hatchery management is not identified as a current limiting factor for the ESU as a whole,
the ICTRT has identified concerns for a few individual populations with high diversity risk.
Additionally, the longer hatchery programs continue the more likely their effects will limit recovery
potential. The Prospective Actions include measures to ensure that hatchery management changes that
have been implemented in recent years will continue, that safety-net hatchery programs will continue,
and that further hatchery improvements will be implemented to reduce the likelihood of longer-term
problems associated with continuing hatchery programs although subject to future hatchery-specific
consultations after which these benefits may be realized.
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Some of the problems limiting recovery of SR spring/summer Chinook salmon, such as tributary
habitat problems affecting some Grande Ronde MPG populations, will probably take longer than 10
years to correct. However, actions included in the Prospective Actions represent significant
improvements that reasonably can be implemented within the next 10 years. Additionally, the
Prospective Actions include a strong monitoring program to assess whether implementation is on
track and to signal potential problems early. Specific contingent actions are identified within an
adaptive management framework for important Prospective Actions, such as hydro project
improvements and tributary habitat actions. Additionally, the Prospective Actions include
implementation planning, annual reporting, and comprehensive evaluations to provide any needed
adjustments within the ten-year time frame.

The Prospective Actions also include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3 some important
improvements include installation of RSWs and other passage improvements to reduce delay and
exposure to warm temperatures in project forebays and regulation of late summer water temperatures
at Lower Granite by regulating outflow temperatures at Dworshak Dam. Tributary habitat projects
may include restoration and protection of areas that function as thermal refugia and estuary habitat
projects include dike removal and opening off-channel habitat which in some cases is likely to
encourage increased hyporheic flow. Additionally, Prospective Actions include evaluation of pertinent
new information on climate change and effects of that information on limiting factors and project
prioritization. Prospective Actions also include investigation of impacts of possible climate change
scenarios and inclusion of pertinent information in hydrological forecasting for operation of the
FCRPS.

In sum, these qualitative considerations suggest that the SR spring/summer Chinook ESU will be
trending toward recovery when aggregate factors are considered. In addition to these qualitative
considerations, quantitative estimates of metrics indicating a trend toward recovery also support this
conclusion.

Return-per-spawner (R/S) estimates are indicative of natural survival rates (i.e., the estimates assume
no future effects of hatchery supplementation). As such, they are somewhat conservative for
populations with ongoing supplementation programs, but R/S may be the best indicator of the ability
of populations to be self-sustaining. R/S estimates incorporate many variables, including age structure
and fraction of hatchery-origin spawners by year. The availability and quality of this information
varies, so in some cases R/S estimates are less certain than lambda and BRT trend metrics.

As described in Section 8.3.6, R/S is expected to be >1.0 for 19 of 23 populations in this ESU for
which estimates are available in this ESU and stable (1.0) for one additional population (Figure 8.3.6-
1). R/S is expected to be >1.0 for most of the important populations identified by ICTRT in four of the
five MPGs in this ESU (Table 8.3.6.1-1). The Grande Ronde is the MPG with key populations that are
expected to have R/S<1.0 after implementation of the Prospective Actions.
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Populations for which R/S is expected to be greater than 1.0 generally have estimates that are
considerably greater than 1.0 (range 1.1-2.4; mean 1.5). By providing additional benefits to stronger
populations, the Prospective Actions help offset problems with more poorly performing populations,
supporting the viability of the ESU as a whole.

Population growth rate (lambda) and BRT trend estimates are indicative of abundance trends of
natural-origin and combined-origin spawners, assuming that current supplementation programs
continue. The method of calculating lambda leads to a range of results for populations influenced by
hatchery production, depending upon assumed effectiveness of hatchery-origin spawners. These
estimates require fewer assumptions and less data than R/S estimates, but still depend on data quality.
Because of the hatchery assumptions these metrics may be less indicative of a trend toward recovery
than R/S for populations significantly influenced by or dependent on hatchery programs, since
recovery implies self-sustaining populations.

With implementation of the Prospective Actions, all populations in this ESU have lambda (with the
HF=0 assumption that hatchery-origin spawners are completely ineffective) and BRT trends that are
expected to be greater than 1.0, as described in Section 8.3.6. For lambda under the HF=1 assumption
that hatchery-origin spawners are as effective as natural-origin spawners, estimates are less than 1.0
for four populations in two MPGs (Lower Snake and Grande Ronde). As with R/S, the estimates that
are greater than 1.0 are considerably higher. Therefore, all important populations identified by the
ICTRT are expected to have lambda (HF=0) and BRT trend greater than 1.0 for all five MPGs, but
key populations in two of the five MPGs have expected lambda (HF=1) less than 1.0.

Some important caveats that apply to all three quantitative estimates are as follows:

= Not all beneficial effects of the Prospective Actions could be quantified (e.g., habitat
improvements that accrue over a longer than 10-year period), so quantitative estimates of
prospective R/S may be low.

= This summary of quantitative productivity estimates is based on mean results of analyses that
assume that future ocean climate and effects on early ocean survival will be identical to that of
approximately the last 20 years. As described in Section 7.1.1, these recent ocean conditions have
been much worse for salmon and steelhead survival than have historical conditions. Under the
“historical” ocean scenario, all but one population are expected to have R/S greater than 1.0 (SCA
Aggregate Analysis Appendix; Figure 8.3.6-2). Under the ICTRT “Warm PDO” climate
scenario, in which all years are anomalously warm, the number of populations with R/S less than
1.0 increases to seven (out of 22), compared to three under the “recent” climate scenario.

= Changes in climate affecting freshwater life stages could not be captured in the quantitative
analysis, which leads to an over-estimate of the likely future trend, as discussed in Section 7.1.1.
However, freshwater effects of climate change were considered qualitatively by comparing
actions to ISAB climate change recommendations, as described above.
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= The mean results represent the most likely future condition, but they do not capture the range of
uncertainty in the estimates. Under recent climate conditions, R/S, lambda, and the BRT trend are
expected to be greater than 1.0 at the upper 95% confidence limits for all populations. R/S is
expected to be less than 1.0 for most populations at the lower 95% confidence limits (SCA
Aggregate Analysis Appendix; Figure 8.3.6-1). This uncertainty indicates that it is important to
also consider qualitative factors in reaching conclusions.

Taken together, the combination of all the qualitative and quantitative factors indicates that the ESU as
awhole is likely to trend toward recovery when the environmental baseline and cumulative effects are
considered along with implementation of the Prospective Actions. The status of the species has been
improving in recent years, compared to the base condition, and abundance is expected to increase in
the future as a result of additional improvements. NOAA Fisheries cannot demonstrate quantitatively
that all populations (including important populations in the Upper Grande Ronde MPG) will be
increasing as a result of the actions considered in the aggregate analysis and as indicated by expected
R/S>1. However, the majority of populations are likely to increase in abundance and enough
populations are likely to be increasing to conclude that the ESU as a whole will be trending toward
recovery. Those populations that do have R/S greater than 1.0 have considerably higher R/S, in part
due to the Prospective Actions. These populations with high productivity help offset problems with
more poorly performing populations, making the ESU as a whole more viable.

This does not mean that recovery will be achieved without additional improvements in various life
stages. As discussed in Chapter 7, increased productivity will result in higher abundance, which in
turn will lead to an eventual decrease in productivity due to density effects, until additional
improvements resulting from recovery plan implementation are expressed. However, the survival
changes resulting from the Prospective Actions and other continuing actions in the environmental
baseline and cumulative effects will ensure a level of improvement that results in the ESU being on a
trend toward recovery.

8.3.7.2 Short-term Extinction Risk

It is likely that the species will have a low short-term extinction risk.

Short-term (24 year) extinction risk of the species is expected to be reduced, compared to extinction
risk during the recent period, through survival improvements resulting from the Prospective Actions
and a continuation of other current management actions in the environmental baseline, as described

above and in Sections 8.3.3 and 8.3.5. Additionally, implementation of Prospective Actions in other
life stages is expected to further improve survival and reduce extinction risk.

As described in Section 8.3.6, abundance is expected to be stable or increasing for most populations
and natural productivity (R/S) is expected to be sufficient for most populations to grow. These factors
also indicate a decreasing risk of extinction.

A number of critical populations are supported in part by safety-net hatchery supplementation
programs. These programs ensure that the affected populations will not go extinct in the short term,
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although, as described above, they increase diversity risk to the ESU if continued over a long time
period. Safety-net hatchery supplementation programs protect the single extant population in the
Lower Snake MPG, all high-risk populations in the Grande Ronde MPG, the East Fork South Fork
Salmon population in the South Fork Salmon MPG, and the Yankee Fork population in the Upper
Salmon MPG. There are no hatchery programs affecting the Middle Fork Salmon MPG.

The Prospective Actions also include measures that correspond to ISAB recommendations to
proactively reduce the effects of climate change. As described in Section 8.1.3 and above, some
important improvements include installation of RSWs and other passage improvements to reduce
delay and exposure to warm temperatures in project forebays. Tributary habitat projects may include
restoration and protection of areas that function as thermal refugia and estuary habitat projects may
include dike removal and opening off-channel habitat to encourage increased hyporheic flow.
Additionally, Prospective Actions include evaluation of pertinent new information on climate change
and effects of that information on limiting factors and project prioritization. Prospective Actions also
include investigation of impacts of possible climate change scenarios and inclusion of pertinent
information in hydrological forecasting for operation of the FCRPS.

The Prospective Actions include a strong monitoring program to assess whether implementation is on
track and to signal potential problems early. Specific contingent actions are identified within an
adaptive management framework for important Prospective Actions, such as hydro project
improvements and tributary habitat actions. Additionally, the Prospective Actions include
implementation planning, annual reporting, and comprehensive evaluations to provide any needed
adjustments within the ten-year time frame.

In addition to these qualitative considerations, quantitative estimates of short-term (24 year) extinction
risk also support this conclusion.

As described in Section 8.3.6, short-term extinction risk is expected to be < 5% at QET=50 for seven
to nine of 17 populations in this ESU for which estimates were available (Figure 8.3.6-3). Critical
populations have < 5% risk at QET=50 for three of the five MPGs. The range reflects whether the
estimate is based on a continuation of current baseline management practices (low estimate) or if the
Prospective Actions are considered (higher estimate). These estimates assume no continued hatchery
supplementation and assume that the population will be extinct if it falls below 50 fish for four years
inarow.

Quantitative estimates of short-term extinction risk, assuming base period conditions and that
supplementation continues (Hinrichsen 2008, included as Attachment 1 of the Aggregate Analysis
Appendix), indicate that the Lostine and Imnaha populations in the Grande Ronde MPG have < 5%
risk at QET=50 and the Upper Grande Ronde and Catherine Creek populations have greatly reduced
extinction risk, although it is still >5% at QET=50. These estimates do not consider base-to-current
improvements and improvements expected from Prospective Actions. If an analysis, assuming
continued supplementation, were applied to all populations with safety-net hatchery programs, it is
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likely that only a few populations would remain with a high extinction risk at QET=50. Most of these
populations are in the Middle Fork Salmon MPG, which has no supplementation program.

For the Middle Fork Salmon MPG, it was only possible to quantitatively estimate short-term
extinction risk for four of the nine populations. One of these populations has < 5% at QET=50 if some
of the Prospective Actions achieve immediate benefits and the other three populations have higher
risk. While these results are a cause for concern, two factors indicate that the short-term extinction risk
for the Middle Fork Salmon MPG populations may not be as high as indicated by these quantitative
results.

= First, as discussed in Section 7.1, the ICTRT selected a QET of 50 fish to represent a point at
which long-term (100-year) extinction risk is qualitatively high, based on a combination of
demographic considerations that would also apply in the short term and genetic considerations that
may have less relevance to short-term survival. It is likely that a lower QET could be equally
relevant to an assessment of short-term risk.

= Second, as described in Section 7.1, a QET of 50 overstates the true extinction risk of populations
that have averaged less than 50 fish during the extinction model’s base period. These populations
must by definition have a very high extinction risk when the projection model compares to a 50
fish quasi-extinction threshold, yet the empirical evidence indicates that the populations in
question clearly have not gone extinct during this period. Within the last 20 years, seven
populations in the Middle Fork MPG have fallen below 50 spawners four years in a row, yet have
survived and rebounded to much higher levels (although not as high as historical abundance).

Ata QET of 10 fish, three out of four populations for which extinction risk could be estimated have
low risk.

This summary of quantitative extinction risk estimates is based on mean results of analyses that
assume that future ocean climate will be identical to that of approximately the last 20 years. As
described in Section 7.1.1, these recent ocean conditions have been much worse for salmon and
steelhead survival than have historical conditions. Under the “historical”” ocean scenario 10-11 of 17
populations are expected to have < 5% risk at QET=50 (Aggregate Analysis Appendix; Figure 8.3.6-
4). Under the ICTRT “Warm PDO” climate scenario, in which all years are anomalously warm, the
number of populations with < 5% risk at QET=50 decreases to 5-7, compared to 7-9 under the
“recent” climate scenario.

Changes in climate affecting freshwater life stages could not be captured in the quantitative analysis,
which leads to an over-estimate of the likely future trend, as discussed in Section 7.1.1. However,
freshwater effects of climate change are considered qualitatively by comparing actions to ISAB
climate change recommendations, as described above.

The mean results represent the most likely future condition but they do not capture the range of
uncertainty in the estimates. While we do not have confidence intervals for prospective conditions, the
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confidence intervals for the base condition range from near 0% to near 100% for many populations.
This uncertainty indicates that it is important to also consider qualitative factors in reaching
conclusions.

Taken together, the combination of all the factors above indicates that the ESU as a whole is likely to
have a low risk of short-term extinction when the environmental baseline and cumulative effects are
considered along with implementation of the Prospective Actions. The status of the species has been
improving in recent years, compared to the base condition, and abundance is expected to increase in
the future as a result of additional improvements. These improvements result in lower short-term
extinction risk than in recent years. NOAA Fisheries cannot demonstrate quantitatively that all
populations or all MPGs will have a low short-term extinction risk, as indicated by quantitative
estimates and a quasi extinction threshold of 50 fish, which the ICTRT associated with long-term
viability. These extinction risk estimates assume that all hatchery supplementation ceases. However,
most of the populations with high short-term extinction risk are protected from extinction by safety-
net hatchery programs. Quantitative estimates, with an assumption of continuing supplementation,
indicate that supplemented populations have low short-term extinction risk. The exceptions are
populations in the Middle Fork Salmon MPG, which are not influenced by hatchery programs. The
Middle Fork MPG is a concern and these populations will be closely monitored under the Prospective
Actions to ensure that any changes in status are detected and appropriate actions taken. However,
although these populations appear to have high risk at QET=50, it is likely that a lower QET level is
appropriate for some of the smaller populations. Most of these populations have dropped to levels
below 50 fish, and in some cases for four years in a row, yet have not gone extinct and have increased
to higher numbers in recent years. In summary, enough populations are likely to have a low enough
risk of extinction to conclude that the ESU as a whole will have a low risk of short-term extinction.

8.3.7.3 Effect of Aggregate Environmental Baseline, Prospective Actions & Cumulative Effects on
PCEs of Critical Habitat

NOAA Fisheries designated critical habitat for SR spring/summer Chinook salmon including all
Columbia River estuarine areas and river reaches upstream to the confluence of the Columbia and
Snake rivers; all Snake River reaches from the confluence of the Columbia River upstream to Hells
Canyon Dam; and river reaches presently or historically accessible in the Hells Canyon, Imnaha,
Lemhi, Little Salmon, Lower Grande Ronde, Lower Middle Fork Salmon, Lower Salmon, Lower
Snake-Asotin, Lower Snake-Tucannon, Middle Salmon-Chamberlain, Middle Salmon-Panther,
Pahsimeroi, South Fork Salmon, Upper Middle Fork Salmon, Upper Grande Ronde, Upper Salmon,
and Wallowa subbasins. The environmental baseline within the action area, which encompasses these
subbasins, has improved over the last decade but does not yet fully support the conservation value of
designated critical habitat for SR spring/summer Chinook. The major factors currently limiting the
conservation value of critical habitat are juvenile mortality at mainstem hydro projects in the lower
Snake and Columbia rivers; avian predation in the estuary; and physical passage barriers, reduced
flows, altered channel morphology, excess sediment in gravel, and high summer temperatures in
tributary spawning and rearing areas.
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Although some current and historical effects of the existence and operation of the hydrosystem and
tributary and estuarine land use will continue into the future, critical habitat will retain at least its
current ability for PCEs to become functionally established and to serve its conservation role for the
species in the near- and long-term. Prospective Actions will substantially improve the functioning of
many of the PCEs; for example, implementation of surface passage routes at Little Goose, Lower
Monumental, McNary, and John Day dams, in concert with training spill to provide safe egress (i.e.,
avoid predators) will improve safe passage in the juvenile migration corridor. Reducing predation by
Caspian terns, double-crested cormorants, and northern pikeminnows will further improve safe
passage for juveniles and the removal of sea lions known to eat spring Chinook in the tailrace of
Bonneville Dam will do the same for adults. Habitat work in tributaries used for spawning and
rearing and in the lower Columbia River and estuary will improve the functioning of water quality,
natural cover/shelter, forage, riparian vegetation, space, and safe passage, restoring the conservation
value of critical habitat at the project scale and sometimes in larger areas where benefits proliferate
downstream. In addition, a number of actions in the mainstem migration corridor and in tributary and
estuarine areas will proactively address the effects of climate change. These various improvements
are sufficiently certain to occur and to be relied upon for this determination. They are either required
by NOAA Fisheries’ RPA for the FCRPS or otherwise the product of regional agreement and Action
Agency commitment (Upper Snake actions are supported by the SRBA agreement and harvest by the
2008 U.S. v. Oregon Agreement). There are likely to be short-term, negative effects on some PCEs at
the project scale during construction, but the positive effects will be long term. The species is
expected to survive until these improvements are implemented, as described in “Short-term Extinction
Risk,” above.

Conclusion

After reviewing the effects of the Columbia River fisheries managed pursuant to the 2008 U.S. v.
Oregon Agreement, the effects of the environmental baseline, and any cumulative effects, NOAA
Fisheries determines (1) that the Snake River Spring Summer Chinook ESU is expected to survive
with an adequate potential for recovery and (2) that the affected designated critical habitat is likely to
remain functional (or retain the ability to become functional) to serve the intended conservation role
for the species in the near and long term. NOAA Fisheries therefore concludes that the U.S. v. Oregon
fisheries in 2008-2017 are not likely to jeopardize the continued existence of the Snake River Spring
Summer Chinook ESU nor result in the destruction or adverse modification of its designated critical
habitat.
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Table 8.3.2-1. Status of SR spring/summer Chinook salmon with respect to abundance and productivity VSP factors. Productivity is
estimated from performance during the “base period” of the 20 most recent brood years (approximately 1980 BY — 1999 BY).

Abundance R/S Productivity Lambda Lambda BRT Trend
T -
Most Recent CTRT | e Median 2-yr Madian Lo+t
-yl . Fopulation Regression
EsU MPG Population 10-yr Years Included|  Recovery non-SAR Lower Upper | Population | Lower Upper Growth Rate Loweer Upper Slope: Lower Upper
Geumean1 In Geomean Abundan::a adj.; non- 95% C| | 98% C| |Growth Rate| 85% I | 958% CI (lambds; 95% Cl | 95% CI 1980 - 95% Cl | 958% CI
Abundance Threshold” {4 lirmited? (ljlr:nffi' HF=17 Current?
L | Tucannon g2 1997-2008 750 072 0.43 1.10 0.96 0.67 1.33 0.87 0.63 1.21 0.92 0.85 0.99
ower Snake . . .
Asotin - Functionally Extirpated
Catherine Creek 107 1996-2005 1000 0.44 0.22 0.84 0.93 0.66 1.30 0.81 0.53 1.26 0.92 0.87 0.95
Lostine/\Wallowa Rivers 276 1996-2005 1000 072 0.41 1.26 0.95 0.77 117 0.a2 0.59 1.13 1.01 0.96 1.06
Grande Minarm R'\yer 337 1996-2005 750 0.80 0.47 1.37 1.05 0.82 1.35 0.93 0.71 1.36 1.02 0.97 1.07
Ronde / Irmnaha Rlv_er 380 1996-2005 750 0.53 0.40 0.86 1.04 0.80 1.37 0.93 0.65 133 0.95 0.94 1.02
Imnaha Wenaha River 376 1996-2005 750 0.66 0.41 1.08 1.03 0.78 1.36 0.94 0.653 132 1.04 0.99 1.10
Unper Grande Ronde 33 1996-2005 1000 0.32 0.18 0.57 1.00 0.74 1.36 0.85 0.67 1.09 0.92 0.87 0.97
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated
South Fork Salmon Mainstern B01 1994-2003 1000 0.86 0.59 1.248 1.09 0.83 1.43 0.93 074 1.33 1.05 1.01 1.10
South Fork |Secesh River 403 1996-2005 a0 1.19 0.81 1.78 1.06 0.86 1.32 1.06 085 1.31 1.05 1.0 1.09
Salmen  |East Fork 5. Fork Salmon (including Johns 105 1994-2003 1000 097 067 1.41 1.06 0.88 1.28 1.05 0a7 1.26 1.02 097 1.08
Snake River Little Salmon River (including Rapid R.) 400
hring’ Big Crask ] 1552004 1000 120 0B | 218 9 | 078 | 158 10 O7e | 183 | 102 0% 110
Chinook Bear Yalley/Elk Creek 182 1994-2003 750 1.35 0.a2 222 111 0.79 1.85 1.1 0.79 185 1.05 0.9 1.13
Salmon Marsh Cresk 42 1994-2003 500 0.95 0.2 1.75 1.09 0.78 1.52 1.0 0.78 152 1.01 0.92 1.10
Middle Fork Sulphur Creek 21 1994-2003 500 0.97 0.45 208 1.07 0.68 165 1.0 0.653 1658 1.02 0.94 1.1
Salmon Camag Creek 23 1995-2004 500 0.73 0.33 1.62 1.04 0.69 1.57 1.0 0.69 157 1.00 0.93 1.07
Loon Creek a1 1995-2004 500 1.11 0.54 23 112 0.79 1.8 1.1 0.79 155 1.07 0.958 1.16
Chamberlain Creak a00
Lower Middle Fork Salmon (below Ind. Cr.) 500
Upper Middle Fork Salmon (above Ind. Cr.) 7E0
Lernhi River 79 1994-2003 2000 1.03 063 1.84 1.03 0.6& 1.59 1.03 0.6& 1.59 098 092 1.05
Walley Creek 34 1994-2003 500 1.07 061 1.87 1.07 072 1.59 1.07 072 1.59 1.03 0.96 1.1
Yankee Fork 13 1994-2003 500 061 0.28 1.29 1.06 067 1.68 1.06 067 1.68 1.05 0.96 1.15
Upper Upper Salmaon River (above Redfish L) 246 1996-2005 1000 151 0.54 272 1.04 0.74 1.46 0.958 089 1.38 1.01 0.95 1.06
Salmon Morth Faork Sa\mpn River 500
Lower Salmon River (helow Redfish L) 103 1996-2005 2000 1.20 075 1.92 1.03 0.76 1.40 1.03 076 1.40 1.00 0.85 1.05
East Fork Salmon River 148 1996-2005 1000 1.06 0.54 208 1.05 0.70 1.587 1.02 066 1.56 1.01 0.94 1.09
Pahsimerai River 127 1996-2005 1000 0.51 022 1.18
Panther - Extirpated

1 ICTRT abundance thresholds are average abundance levels that would be necessary to meet ICTRT viability goals at <5% risk of extinction. Estimates and
thresholds are from the ICTRT (2007c¢).

2 Mean returns-per-spawner are estimated from the most recent period of approximately 20 brood years in Cooney (2007). Actual years in average vary by

population.

3 Median population growth rate (lambda) during the most recent period of approximately 20 years. Actual years in estimate vary by population. Lambda

estimates are from Cooney (2008c).

4 Biological Review Team (Good et al. 2005) trend estimates and 95% confidence limits updated for recent years in Cooney (2008c).
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Table 8.3.2-2. Status of SR spring/summer Chinook salmon with respect to spatial structure and diversity VSP factors.

10-yr Average
EsU WPG Population ICTRT (.:llllelll Risk 1Fol ICTRT Ctlllell.l Iflsk For k) N.}tl!mI-
Spatial Structure Diversity Origin
Spawners’
Lower |Tucannon Currently Maoderate Risk Currently Moderate Risk 0.47
Snake Agotin - Functionally Extirpated
Catherine Creek Curtently Moderate Risk Currently Moderate Risk 0.71
Curtently High Risk (Loss of
occupancy in 1.5 MaSA and 2 [Currently Moderate Risk
LostineMVallowa Rivers MiSA) 072
E;zl(llie. Minam River Currently Low Risk Currently Moderate Risk 0.96
Imnulﬁ Irmnaha River Currently Low Risk Currently Moderate Risk 0.35
YWenaha River Currently Low Risk Currently Moderate Risk 0.95
Upper Grande Ronde Curtently Low Risk Currently Moderate Risk 077
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated
South Fork Salmon Mainstern Currently Low Risk Currently Moderate Risk 0.62
South Fork |Secesh River Curtently Low Risk Currently Low Risk 0.96
Salmon  [East Fork 5. Fork Salmon (including Johnsd Currently Low Risk Currently Low Risk 0.90
Little Salmon River fincluding Rapid Ry
Big Creek Currently Low Risk Currently Low Risk 1.00
) Bear Valley/Elk Creek Curtently Yery Low Risk Currently Moderate Risk 1.00
z;:::e harsh Creek Currently Low Risk Currently Low Risk i 1.00
Spring/ Middle Fork Sulphur Creek Currently Low Risk Currently Moderate Risk 1.00
Summer Salmon Camas Creek Curtently Low Risk Currently Moderate Risk 1.00
Chinsok Loon Creek Currently Low Risk Currently Moderate Risk 1.00
Salmon Chamberlain Creek Currently Low Risk Currently Low Risk
Lower Middle Fork Salmon ibelow Ind. Cr.) [Currently Moderate Risk Currently Moderate Risk
Upper Middle Fork Salmon (above Ind. Cr)
Currently High Risk (Loss of Gurrently High Risk (Loss of
occupancy of 2 upstream MaSaA .
; surnmer-run life histary)
Lemhi River and 1 downstream MiSA) 1.0
“alley Creek Curtently Low Risk Currently Moderate Risk 1.00
Currently High Risk (Out of
Currently Moderate Risk population and out of MPG
Yankee Fork hatchery straying) 1.00
Upper Upper Salmon River (above Redfish L) Currently Yery Low Risk Currently Moderate Risk 0.75
Salmon  [North Fork Salmon River Curtently Low Risk Currently Low Risk
Laower Salmon River (below Redfish L) Currently Low Risk Currently Low Risk 1.00
Currently High Risk [Genetic
Currently Low Risk diversity and legacy effects of
East Fork Salmon River hatchery fish) 0.52
Currently High Risk (High
Currently Moderate Risk proportion of hatchery fish in
Pahsimmerai River multi-year prograrm) 0.58
Panther - Extirpated

1 ICTRT conclusions for Snake River spring/summer Chinook are from ICTRT Current Status Summaries (ICTRT 2007d).
2 Average fractions of natural-origin natural spawners are from the ICTRT (Cooney 2007).
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Table 8.3.2-3. Status of SR spring/summer Chinook salmon with respect to extinction risk. Extinction risk is estimated from

performance during the “base period” of the 20 most recent brood years (approximately 1980 BY — 1999 BY).

24-Year Extinction Risk

Risk Rizk Risk Risk Risk Risk Risk Risk
EsSU MPG Population Risk [QET=1) | (QET=1) Risk  [(QET=10)|(QET=10) Risk  |(QET=30)|(QET=30) Risk  [(QET=50)|(QET=50)
‘ (QET=1)" | Lower | Upper [(QET=10)'| Lower | Upper |(QET=30)'"| Lower | Upper |(QET=50)'| Lower | Upper
95¢C1 95¢C1 95C1 95C| 95¢C1 95¢C1 9501 9501
Lower [Tucannon 0.00 0.00 0.13 0.00 0.00 0.30 0.02 0.00 0.55 0.07 0.00 0.71
Snake  |Asotin - Functionally Extirpated
Catherine Creek 0.09 0.00 0.77 0.23 0.00 0.50 0.37 0.00 0.96 0.45 0.0 0.98
LostineMVallowa Rivers 0.00 0.00 0.46 0.03 0.00 0.62 0.10 0.00 0.74 0.18 0.00 0.81
Grande Minarm Riyer 0.00 0.00 0.31 0.00 0.00 0.42 0.0z 0.0o0 0.57 0.06 0.00 0.68
Ronde / Imnaha Rw_er 0.00 0.00 0.22 0.01 0.00 0.45 0.04 0.00 0.66 0.09 0.00 0.73
Imnaha Wenaha River 0.00 0.00 0.35 0.04 0.00 0.57 015 0.00 0.74 0.26 0.00 0.83
Upper Grande Ronde 0.00 0.00 0.11 0.09 0.00 0.57 0.41 0.01 0.89 0.7o 0.07 0.97
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated
South Fork Salmaon Mainstem 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.07 0.00 0.00 0.13
South Fork |Secesh River 0.00 0.00 017 0.00 0.00 0.26 0.01 0.0o0 0.35 0.0z 0.00 0.42
Salmon  |East Fork 5. Fork Salmon (including Johns Q.00 0.00 0.02 0.00 0.00 0.14 0.01 0.00 0.33 0.04 0.00 0.48
Snake Little Salmon River (including Rapid B
River
Spring/ Big Creek 0.00 0.00 0.50 0.04 0.00 0.80 0.20 0.0o0 0.89 0.37 0.00 0.93
Summer Bear Walley/Elk Creek 0.00 0.00 0.40 0.00 0.00 0.53 0.03 0.0o0 0.63 0.09 0.00 0.71
Chinook Marsh Creek 0.03 0.00 0.64 0.21 0.00 0.82 0.43 0.00 0.92 0.56 0.00 0.95
Salmon Mi o |Sulphur Creek 0.00 0.00 0.65 0.06 0.00 0.79 0.33 0.00 0.88 0.55 0.00 0.92
Widdle Fork
Salmon Camas Creek
Loon Creek
Chamberlain Creek
Lowear Middle Fark Salmon (below Ind. Cr)
Upper Middle Fork Salmon (above Ind. Cr)
Lemhi River
“alley Creek 0.00 0.00 0.32 0.13 0.00 0.76 0.50 0.01 0.96 0.75 0.07 0.99
Yfankee Fork
U ~ |Ypper Salmon River (above Redfish L) 0.00 0.00 0.37 0.00 0.00 0.53 0.00 0.00 0.64 0.00 0.00 0.71
pper .
Salmon Morth Fark Salmpn River
Lower Salmon River (below Redfish L) 0.00 0.00 0.41 0.00 0.00 0.80 013 0.00 097 0.37 0.00 0.99

East Fork Salmon River
FPahsimeroi River
Panther - Extirpated

1 Short-term (24-year) extinction risk and 95% confidence limits from Hinrichsen (2008), in the Aggregate Analysis Appendix

the quasi-extinction threshold (QET) four years in a row they are considered extinct in this analysis.
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Table 8.3.2-4. Changes in density-independent survival (“gaps”) necessary for indices of productivity equal to 1.0 and estimates of
extinction risk no higher than 5% for SR spring/summer Chinook salmon. Survival changes would need to be greater than these
estimates for trend or productivity to be greater than 1.0. Estimated “gaps” are based on population performance during the “base
period” of approximately the last 20 brood years. Factors greater than 1.0 indicate a need for higher survival (e.g., 1.225 indicates that a
22.5% proportional increase in survival is necessary for productivity or trend to equal 1.0); 1.0 indicates no change; and numbers less
than 1.0 indicate that additional changes in survival are not necessary for productivity or trend equal to 1.0 and extinction risk to be less
than or equal to 5%.

Survival Survival Gap Survival Gap Survival Gap GSlmf’iV_nzu GSUI\;iV_“le GSUI\;iV_“zll GSlll\;iv.nzll
. Gap For Upper Lower For 20-yr Upper Lower For20.yr  |Upper 95% [Lower 95%|  For 1980- Upper | Lower ap ot ap ot ﬂp. o p lor
Esu PG Population Average | 95% Cl | 95% 1 |lambda=10| e5% c1 | 95% a1 | tambda= a a current BRT | 95% 1 | a5% ¢ | PREXE | YiExt g YPEt f ¥rExt.
RIS=1.0" & HF=0° 1.0@ HF=12 . 1= 107 Risk <5% | Risk <5% | Risk <5% | Risk <5%
: @ e rend =1 (QET=1}* | (QET=10)* | (QET=30)* | (QET=50}*
Lower |Tucannon 1.38 20 0.91 1.18 .90 0.24 1.85 8.06 0.90 1.48 210 1.04 033 0.57 0.86 1.13
Snake |Asotin - Functionally Extirpated
Catherine Creek 230 4.45 1.18 1.40 5.40 0.31 255 18.17 0.54 1.42 1.85 1.08 1.28 218 3.07 388
Lostine/Wallowa Rivers 1.39 2.44 0739 0.88 309 0.25 1.30 5.82 0.76 0.96 1.20 0.76 0.49 0.87 1.27 1.60
Grande Minarn Ri?’er 1.25 213 073 0.80 250 0.26 1.09 467 0.66 0.92 1.12 075 0.27 0.50 079 1.06
Ronde / Imnaha Rlv_er 1.70 2480 1.16 1.00 397 0.25 206 b.14 0.93 1.10 1.34 080 0.41 0.65 0.87 1.14
Imnaha Wenaha River 1.51 245 0.93 033 279 0.24 133 7.00 073 0.83 1.04 0.66 0.55 0.95 133 1.71
Upper Grande Ronde 3.09 547 1.75 1.48 1.84 1.16 0.55 1.1 1.87 285
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated
South Fork Salmon Mainstemn 1.16 1.71 0.78 069 233 0.20 1.04 383 0.91 0.7 0.94 0.66 0.16 027 0.37 0.45
South Fork|Secesh River 0.84 1.23 0.57 0.76 2.01 0.28 078 2.06 0.64 0.81 0.97 0.66 0.3z 0.52 0.69 0.54
Salmen |East Fork S. Fork Salmon (including Johnso 1.03 1.49 0.71 0.78 1.80 0.34 0.81 1.86 0.62 0.80 1.12 07z 038 0.63 0.81 0.94
Snake Little Salmon River (including Rapid R.)
River
Spring/ Big Creek 0.83 1.481 0.46 0.67 3.09 015 0.67 3.09 0.71 0.93 1.29 0.66 0.42 0.96 1.64 270
Summer Bear Walley/Elk Creek 0.74 1.2 0.45 0.63 2.84 0.14 0.63 284 0.80 0.73 1.08 0.53 027 0.53 0.90 1.26
Chinook Marsh Creek 1.05 1.93 0.57 0.53 3.1 015 0.68 31 0.46 0.97 1.45 0.65 0.89 1.82 311 4.28
Salmon Middle Fork Sulphur Creek 1.03 223 0.45 073 5.56 0.10 073 5.56 0.76 0.90 1.33 0.E2 029 1.08 266 4.25
Do almon |camas Cresk 126 256 062 0.64 538 013 054 530 100 102 141 073
Loon Creek 0.80 1.66 0.43 0.61 287 013 111 0.79 1.6 0.75 1.09 0.52
Charnbetlain Creek
Lower Middle Fork Salrmon (below Ind. Cr.)
Upper Middle Fork Salmon {above Ind. Cr.)
Lemhi River 0.93 1.59 0.54 0.3 5.31 013 0.8s B.31 1.00 1.08 1.43 0.3z 0.0o 0.00 0.00 0.00
“Walley Creek 0.84 1.64 0.53 0.88 121 0.64 0.32 1.28 328 537
Yankee Fork 1.65 352 077 0.82 1.23 0.54
u ~ |Upper Salman River (above Redfish L) 0.66 1.19 037 0.8 397 0.1a 111 517 0.87 0.93 1.24 077 0.0y 0 0.47 0.74
pper -
Salmon Marth Fark Salm_on River
Lower Salrnon River (below Redfish L) 0.33 1.33 052 0.87 3.40 022 087 3.40 0.90 0.93 1.24 n.7g 019 0.57 137 218
East Fork Salmon River 0.84 1.84 0.45 0.82 5.08 0.13 093 B.40 1.00 0.96 1.35 069 0.00 0.00 0.00 0.00
Pahsimerai River 187 4.69 0.85 0.00 0.00 0.00
Panther - Extipated

1 R/S survival gap is calculated as 1.0 + base R/S from Table 8.3.2-1.

2 Lambda survival gap is calculated as (1.0 + base lambda from Table 8.3.2-1)"Mean Generation Time. Mean generation time was estimated at 4.5 years for
these calculations.

3 BRT trend survival gap is calculated as (1.0 + base BRT slope from Table 8.3.2-1)*Mean Generation Time. Mean generation time was estimated at 4.5 years
for these calculations.
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4 Extinction risk survival gap is calculated as the exponent of a Beverton-Holt “a” value from a production function that would result in 5% risk, divided by the
exponent of the base period Beverton-Holt “a” value. Estimates are from Hinrichsen (2008), in the Aggregate Analysis Appendix.
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Table 8.3.3-1. Proportional changes in average base period survival of SR spring/summer Chinook salmon expected from completed
actions and current human activities that are likely to continue into the future. Factors greater than 1.0 result in higher survival (e.g.,
1.225 indicates a 22.5% increase in survival, compared to the base period average); 1.0 indicates no change; and numbers less than 1.0
result in lower survival (e.g., 0.996 indicates a 0.4% reduction in survival, compared to the base period average).

Base-to-Current Adj t (Survival Multiplier)
. . Marine Total Base-
ESU MPG Population Hydro' 1:,":12‘12’ 551,l|:“¥3 Pr E:".(.I 4 "111“"1.111'5 Harvest® Hatcheries’ tos_l(lzll\l:il::;t
Predation s
Multiplier
Lower [Tucannon 1.20 1.04 1.00 1.00 0.97 1.04 1.00 1.25
Snake  [Asotin - Functionally Extirpated
Catherine Creek 1.20 1.04 1.00 1.00 0.97 1.04 1.20 1.51
LostinesMallowa Rivers 1.20 1.01 1.00 1.00 0.97 1.04 1.03 1.26
Grande Minarn F{iyer 1.20 1.00 1.00 1.00 0.97 1.04 1.22 1.47
Ronde / Imnaha Rl\r_er 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.2
Imnaha Wenaha River 1.20 1.00 1.00 1.00 0.97 1.04 1.39 1.68
Upper Grande Ronde 1.20 1.04 1.00 1.00 0.97 1.04 1.21 1.52
Big Sheep Creek - Functionally Extirpated
Lookingolass- Functionally Extirpated
South Fork Salmon Mainstemn 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
South Fork |Secesh River 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Salmon  |East Fork 5. Fork Salmon (including Johnso 1.20 1.00 1.00 1.00 0.87 1.04 1.00 1.21
Snake Little Salmon River (including Rapid R.) 1.20 1.01 1 100 1.00 0.57 1.04 1.00 1.21
River
Spring/ Big Creek 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Summer Biear alley/Elk Creek 120 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Chinook Marsh Creek 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Salmon i 1 Sulphur Creek 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Middle Fork|
Salmon Camas Creek 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Loon Creek 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Charnberlain Creek 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Loweer Middle Fork Salmon (below Ind. Cr.) 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Upper Middle Fark Salmon (above Ind. Cr.) 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Lernhi River 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.21
“alley Creek 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.21
‘fankee Fark 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Upper Upper Salmon River (above Redfish L) 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.21
Salmon Marth Fork Salmpn River 1.20 1.00 1.00 1.00 0.97 1.04 1.00 1.21
Lower Salmon River (below Redfish L) 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.21
East Fork Salmon River 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.21
Pahsimeroi River 1.20 1.01 1.00 1.00 0.97 1.04 1.00 1.21
FPanther - Extirpated

1 From SCA Hydro Modeling Appendix Based on differences in average base and current smolt-to-adult survival estimates.
2 From CA Chapter 5, Table 5-7.

3 From CA Appendix D, Attachment D-1, Table 6.

4 From CA Appendix F, Attachment F-2, Table 4. Estimate is based on the
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“Current 2 S/Baseline 2 S” approach, as described in Attachment F-2.

5 From SCA Marine Mammal Appendix

6 From SCA Harvest Appendix. Primary source: memorandum from US v. Oregon ad hoc technical workgroup.

7 From SCA Quantitative Analysis of Hatchery Actions Appendix. Additional basis is in Section 8.3.3.1. Relevant calculation methods are described in the

Aggregate Analysis Appendix.
8 Total base-to-current survival improvement multiplier is the product of the survival improvement multipliers in each previous column.
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Table 8.3.5-1. Proportional changes in survival of SR spring/summer Chinook salmon expected from the Prospective Actions. Factors
greater than 1.0 result in higher survival (e.g., 1.225 indicates a 22.5% increase in survival, compared to average current survival); 1.0
indicates no change; and numbers less than 1.0 result in lower survival (e.g., 0.996 indicates a 0.4% reduction in survival, compared to
current average survival).

Current-to-Future Adjustment (Survival Multiplier)
i ] N0|.1.-Hyd|'o '.I'.otal Total Base.
Tributary Estuar Bird Pike- Current-to- | Current-to- to-Future
ESU MPG Population Hydro' Habitat’ A, - minnow | Hatcheries® Future Future
I v Habitat® | Predation® . L
{2007 2017) Predation® Survival Survival WMultinlier®
Mutiplier’ | Multiplier® TupTer
Lower |Tucannon 1.05 117 1.06 1.02 1.01 1.00 1.28 1.35 1.68
Snake |Asotin - Functionally Extirpated
Catherine Creek 1.05 1.23 1.06 1.02 1.01 1.00 1.34 1.41 213
Lostine/Wallowa Rivers 1.05 1.02 1.06 1.02 1.01 1.00 1.1 117 1.47
Grande Minarm Riyer 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.70
Ronde / Imnaha Rw_er 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.42
Imnaha Wenaha River 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1593
Upper Grande Ronde 1.05 1.23 1.06 1.02 1.01 1.00 1.34 1.41 215
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated
South Fork Salmon Mainsterm 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.40
South Fork |Secesh River 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.40
Salmon |East Fork 5. Fork Salmon (including Johnson) 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Snake Little Salmon River (including Rapid R.) 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.40
River
Spring/ Biy Creek 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.40
Summer Bear Walley/Elk Creek 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Chinook Marsh Creek 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.33
Salmon Middle Fork Sulphur Creek 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Ceaimon |Camas Creek 108 1.00 1.06 102 101 1.00 109 115 139
Loon Creek 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Charnberlain Creek 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Lower Middle Fork Salmon (below Ind. Cr.) 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Upper Middle Fork Salmon (above Ind. Cr.) 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Lernhi River 1.05 1.07 1.06 1.02 1.01 1.00 117 1.23 1.49
“alley Creek 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.41
Yankee Fork 1.05 1.30 1.06 1.02 1.01 1.00 1.42 1.49 1.81
Upper Upper Salmon River (ghove Redfish L) 1.05 1.14 1.06 1.02 1.01 1.00 1.25 1.31 1.589
Salmon Morth Fork Salmon River 1.05 1.00 1.06 1.02 1.01 1.00 1.09 1.15 1.39
Lower Salmon River (below Redfish L) 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.41
East Fork Salrmon River 1.05 1.01 1.06 1.02 1.01 1.00 1.10 1.16 1.41
Pahsirmeroi River 1.05 1.41 1.06 1.02 1.01 1.00 1.54 162 1597
Fanther - Extirpated

1 From SCA Hydro Modeling Appendix. Based on differences in average current and prospective smolt-to-adult survival estimates.
2 From CA Chapter 5, Table 5-9.
3 From CA Appendix D, Attachment D-1, Table 6.
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4 From CA Appendix F, Attachment F-2, Table 4. Estimate is based on the “Prospective 2 S/Current 2 S” approach, as described in Attachment F-2.

5 From CA Appendix F, Attachment F-1.

6 No survival changes have been estimated to result from hatchery Prospective Actions — future effects are qualitative.

7 This multiplier represents the survival changes resulting from non-hydro Prospective Actions. It is calculated as the product of the survival improvement
multipliers in each previous column, except for the hydro multipliers.

8 Same as Footnote 7, except it is calculated from all Prospective Actions, including hydro actions.

9 Calculated as the product of the Total Current-to-Future multiplier and the Total Base-to-Current multiplier from Table 8.3.3-1.
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Table 8.3.6.1-1. Summary of prospective estimates relevant to the recovery prong of the jeopardy standard for SR spring/summer
Chinook salmon.

20T RS 20-yr lamhda 20-yr lamhda 1980-Current
ESU MPG Population Recent Recent Climate | Recent Climate BRT Trend ICTRT MPG \.Il.:l)lllty Recovery Prong No[e.s.fm Recovel}: Prong No\ess for Recovery Prong Notes for Diversity’
N 4 P " P 3 Recent Scenario Abundance/Productivity Spatial Structure
Climate @ HF=0 @ HF=1 . 3
= = Climate’
Lower Snak Tucannon 122 1.08 0.93 1.03 Must be HY Al metrics =1, except lambda with HF=1 Currently Moderate Risk Currently Moderate Risk
Asotin - Functionally Extirpated
Need 1 HV and 3 V:
Currently Moderate Risk Currently Moderate Risk
Cathering Creak 093 110 0% 109 1 af these 2 populations |- vith HE=0 and BRT trend >4, but lambda Y ¥
st be L or with HF=1 and R/S <1, for hoth populations in this [ e r Tigh Risk (Loss of
pair occupancy in 1.5 MaSA and 2 Currently Moderate Risk
Upper Grande Ronde 0.70 113 0.97 1.03 MiSA)
Grande  |Minam River 135 118 110 1185 1 of these 2 populations  |All three metrics =1 for both populations in this Curently Low Risk Curently Moderate Risk
Ronde / must be HY or % pair
it [Wenaha River 198 191 108 191 Currently Low Risk Currently Moderate Risk
HY or ' if needed to make 4
Lostine/allowa Rivers 106 112 103 110 total for MPG All three metrics »1 Currently Low Risk Currently Moderate Risk
HV or ¥ if needed to make 4|Lambda with HF=0 and BRT trend »1, but lambda
i River 083 1 Q@ . total for MPG with HF=1 and R/S <1 Currently Low Risk Currently Moderate Risk
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated
Need 1 HV and 1V:
HY or% (need 2 of these 3
South Fork Salman Mainstam 199 117 107 114 populations) Al three metrics =1 Currently Low Risk Currently Moderate Risk
South Fork Secesh River 1.68 1.15 1.14 1.13 “Maintained” Population [All three metrics »1 Currently Law Risk Currently Low Risk
East Fork 5. Fork Salmon (including HY or (need 2 of these 3
Salmon Johnsan) 135 114 113 110 at All three metrics =1 Currently Low Risk Currently Low Risk
Snake River ™ \f?pu%"?‘h 3
Spring/ or' (need 2 of these
S!)I::::l?el Little Salman River (including Rapid R.) populations) 1o et
Chinook Need 1HV and 4 V:
Salmon Big Cresk 1.69 118 118 1.10 Must be HY or All three metrics >1 Cunently Low Risk Currently Low Rigk
Bear Valley/Elk Creek 1.88 119 119 113 Must be HY ar ¥ Al three metrics =1 Currently Wery Low Risk Currently Moderate Risk
Marsh Creek 1.32 1.17 1.17 1.08 Must be Hv or v Al three metrics =1 Currently Low Risk Currently Low Risk
Sulphur Creek 135 1.15 1.15 1.10 "Maintained" Population  |All three metrics =1 Currently Low Risk Currently Moderate Risk
'"";I'Ille Fork Camas Creek 110 142 112 107 1 of these 2 populations  [All three metrics »1 Currently Low Risk Currently Moderate Risk
almon
Loon Crack 125 120 120 115 must be 1Y oY La three metrics 1 Cunently Low Risk Currently Modarate Risk
Chamberlain Creek Must be HY or % Mo Data Currently Low Risk Currently Low Risk
Lower Middle Fork Salman (below Ind. Cr. “Maintained" Population [MNa Data Currently Moderate Risk Currently Moderate Risk
Upper Middle Fork Salmon (abave Ind. Cr) “Maintained" Population  |No Data
Need 1 HV and 4 V:
Currently High Risk {Loss of
Must be Hv or'y [l thres metrics =1 occupancy of 2 upstream MaSA ﬁ“:’e””y High Risk (Lass of summer-run life
Lemhi River 1.61 1.12 1.12 1.07 and 1 downstream MiSA) istory)
Valley Craek 151 1.15 1.15 11 Must be HY or Al three metrics =1 Currently Low Risk Currently Moderate Risk
“aintainad® Popdlat al th f 1 o Ul Modarate Risk Currently High Risk (Out of population and out of
Vankee Fark 1.08 1.21 121 19 aintained’ Fopuiation ree metnes unently Maderaie RIS MPG hatchery straying)
Upper Upper Salman River (above Redfish L} 240 115 1.08 111 Must be HY or All three metrics >1 Cunently Very Low Risk Currently hModerate Risk
Salmen  |Morth Fork Salmon River “Maintained" Population  |Mo Data Currently Low Risk Currently Low Risk
Lower Salmon River (helow Redfish L) 1.70 1.11 1.11 1.08 “Maintained” Population [All three metries >1 Currently Low Risk Currently Low Risk
Currently High Risk (Genetic diversity and legacy
East Fork Salmon River 150 113 110 108 Must be Hv orty Al three mefrics >1 Cunently Low Risk effects of hatchery fish)
Currently High Risk (High proportion of hatchery
Pahsimerol River 100 Must be HY or % R/3=1 Currently Moderate Risk Fish in mult-year pragrari]

Panther - Extirpated

1 Calculated as the base period 20-year R/S productivity from Table 8.3.2-1, multiplied by the total base-to-future survival multiplier in Table 8.3.5-1.
2 Calculated as the base period 20-year mean population growth rate (lambda) from Table 8.3.2-1, multiplied by the total base-to-future survival multiplier in
Table 8.3.5-1, raised to the power of (1/mean generation time). Mean generation time was estimated to be 4.5 years.
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3 Calculated as the base period 20-year mean BRT abundance trend from Table 8.3.2-1, multiplied by the total base-to-future survival multiplier in Table 8.3.5-1,
raised to the power of (1/mean generation time). Mean generation time was estimated to be 4.5 years.

4 From ICTRT (2007a), Attachment 2

5 From Table 8.3.2-2
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Table 8.3.6.1-2. Summary of prospective estimates relevant to the survival prong of the jeopardy standard for SR spring/summer
Chinook salmon. Numbers represent additional survival improvements (remaining “gaps”) to reduce 24-year extinction risk to 5% or
less. Numbers less than 1.0 indicate that no additional survival changes are necessary.

Extinction - Based Only On Current Adjustment - | Extinction - Based On Current Adjustment and RPA
Not Influenced By RPA Prospective Actions”
241 2410 2 241 241 2 24T 2441
Extinction | Extinction | Extinction | Extinction | Extinction Extinction | Extinction ICTRT MPG
Vi

2

ESU MPG Population Risk Gap for|Risk Gap for|Risk Gap for Risk Gap for | Risk Gap | Risk Gap | Risk Gap Survival Prong Notes for Extinction Risk
=5% at <5% at <5% at =5% at for<5% at | for <5% at [ for <5% at Scenario®
QET=1 QET=10 QET=30 QET=1 QET=10 QET=30 QET=50
Must be HV
Lower Snakel - non 026 0.4 069 0.90 020 034 051 067 5% risk at QET=50

|Asotin - Functionally Extirpated

Need 1 HV and 3 V.

«5% tigk only expected at low QET, but safety net programs in RPA

Catherine Cresk 085 145 204 257 060 10 144 182 m;ufa't‘i:zzfus‘ reducs sxdinction risk.
be HV or V' 5% tigk only expected at low QET, but safety net programs in RPA
Upper Grande Rande 036 073 123 174 0.26 0.52 0.87 123 reduce extinction risk.
1 of these 2 ) _
hinam River 016 034 054 0.72 0.16 0.29 047 0.63 populations must <5% rigk at OET=50 without reliance on immediate RPA actions
Grande he Hv ary | 8% risk al GET=E0 if some prospective aclions implemented
Wenaha River 033 057 082 102 028 0.49 071 083 irnrediately; otherwise 5% risk

Ronde
Imnaha

HV or 'V if needed
to make 4 total for [<5% risk only expected at low QET, but safety net programs in RPA
Lostine/Wallowa Rivers 039 0.69 101 127 033 069 086 109 MPG reduce extinction risk.

HW or v if needed
to make 4 total for

Imnaha River 034 057 079 097 0.29 0.49 0.65 0.63 MPG <5% rigk at GET=50 without reliance on immediate RPA actions
Big Sheep Creek - Functionally Extirpated
Lookingglass- Functionally Extirpated

Need 1 HV and 1V
HY arV (need 2 of

these 3
South Fork Salmaon Mainstem 013 0.22 031 0.37 011 019 0.26 032 populations; <5% risk at GIET=50 without reliance on immediate RPA actions
“Maintained"
South Fork |Secesh River 0.26 043 057 070 0.23 037 0.43 060 Population <5% risk at GIET=50 without reliance on immediate RPA actions
Salmon HW or (need 2 of
East Fork 8. Fork Salman (including these 3 <5% risk at GET=50 without reliance on immediate RPA actions.
Johnson) 0.32 0.52 0.67 0.78 0.28 0.45 0.58 0.68 populations) Safety-net program also reduces short-term extinction risk.
TV OT ¥ [EET 2 T
5“!"“'9" Little Salman River (including Rapid R.) these 3 Mo shart-terrn extinction rigk estimates
Chinook Need T HV and 4V
Salmon [Big Creek 035 079 152 p¥F] 030 [ T30 (kA Must be HV or V| <6% fisk anly expected at low QET.
=5% risk at QET=50 with some immediate RPA actions; otherwise,
Bear Valley/Elk Creek 02 044 074 101 0.19 038 085 pogr | MustbeHVorY |ose ek
|ttarsh Creek 074 1.51 257 3.54 0.64 13 224 3.08 Pugt be HY or ' |<5% risk only expected at low GET.
“Maintained"
Population N
Widdle Fork Sulphur Creek 024 083 220 3582 021 0.76 191 3.08 <6% risk only expected at low QET.
Salmen  |Caras Creek Tofthese 2 g short-term extinction risk estimates
populations must
Loan Creek he HV or v No shart-term extinction risk estimates
Chamberlain Cresk Must be Hv or v_|No shart-terrn extinction risk estimates
“Maintained"
Lower hiddle Fork Salman (below Ind. Cr) Population No short-term extinction risk estimates
“Maintained"
Upper Middle Fork Salmon {above Ind. Cr.) Population o short-term extinction risk estimates
Need 1 HV and 4 V:
Lemhi River Iust be H or % |hao short-term extinction risk estimates
[Walley Creek 0.26 1.05 2.70 4.42 0.23 0.91 233 3.81 Must he HY or % [<5% risk only expected at low QET.
"Maintained" Mo shart-terrn extinction rigk estimates. Captive rearing prograrn in
“ankee Fork Population RPA reduces extinction risk.
Upper Salmon River (above Redfish L) 0.06 0.17 0.39 0.61 0.04 0.13 0.30 0.46 Must be HY or v [<5% rigk at QET=50 without reliance on irmediate RPA actions
Upper “Maintained"
Salmen  |Morth Fork Salmon River Population Mo shart-term extinction risk estimates
“Maintained"
Lower Salman River (below Redfish L) 016 0.47 1.13 1.80 0.13 0.40 0.97 1.55 Population <5% risk anly expected at low QET.
East Fork Salmon River Must he HY or v |Safety net pragrams in RPA reduce extinction risk.

Must be Hv or v _|No shart-terrn extinction risk estimates

Pahsimeroi River

Panther - Extirpated
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1 These estimates assume that only actions that have already occurred can contribute to reducing short-term extinction risk. Calculated as the base period 5%
extinction risk gap from Table 8.3.2-4, divided by the total base-to-current survival multiplier in Table 8.3.3-1.

2 These estimates assume that Prospective Actions to be implemented in the next 10 years can contribute to reducing short-term extinction risk. Calculated as
the base period 5% extinction risk gap from Table 8.3.2-4, divided by the total base-to-future survival multiplier in Table 8.3.5-1.

3 From ICTRT (2007a), Attachment 2

Snake River Spring/Summer 8.3=60 May 5, 2008
Chinook



—+— R/S - Recent Climate
Lower 95% CI
Upper 95% CI

-
A -

Prospective 20-Yr R/S Estimates
Snake River Spring/Summer Chinook

JaNIY l0J8WiISyed
J9AIY Uowies 3104 1seg
J9AIY Uowes Jamo

JB9AIY Uowes 3104 ‘N
JaNAIY uowlpes Jaddn

Y40+ aaMueA

REETOYICT] TN

NI Iywia

) 0,:9.0.9.0.0.0.¢.90.9.9.9.9.9.9.9.9.94
uowifes 4 Jaddn

uowifes |\ Jomo]

991D urepaqueyd

991D U007

oa1) sewe)
981D Jnydins

%9810 ystreN

38910 MIF/A3] e/ Jeag
>93.0 Big
XXXXIKXKKXXKXXKXXKX
uouwies %104 ‘s 3104 1se3
19N Ysaoas

uowifes 3404 yinos

) 0.0.0.9.0.0.0.0.0.9.9.9.9.9.9.909.94
apuoy apuels) taddn
JBNTY eyeuUS/\

J9AIY eyeuw|

JOAIY Weuln

SI9AIY BMO|[BAN/BUNSOT
831D aunsyred

) 0.0.0.9.0.0.0.0.0.9.9.9.9.9.9.909.94
uouuedn |

Figure 8.3.6-1. Summary of prospective mean R/S estimates for SR spring/summer Chinook salmon under the “recent” climate
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assumption, including 95% confidence limits.
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Figure 8.3.6-2. Summary of prospective mean R/S estimates for SR spring/summer Chinook salmon under three climate assumptions.
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Figure 8.3.6-3. Summary of prospective 5% 24-year extinction risk gap estimates for SR spring/summer Chinook salmon under the
“recent” climate assumption, showing effects of three alternative quasi-extinction thresholds (QET).

526 Extinction Risk Gap - Current Climate
SR SpringZ/Summer Chinook
5.00
4.50 - a
4.00
3.50 - A a
@' 3.00
- —— QET=10
.g 2.50 - a = QET=30
' a A QET=50
5 2.00 - '\
JAN a
1.50 R
1.00 |, \%/\ . -
- A»—‘/Q ﬁ/a \ a
0.50 > -
< V/ > :
0.00 Ty 2 < Ty o E ‘E‘ 5 &H‘ §
T IO O N N O
g z
g P B i éﬁ : 3 g 2
Py
] :
Snake River Spring/Summer 8.3=63 May 5, 2008

Chinook



NOAA Fisheries
2008-2017 United States v. Oregon Management Agreement

Figure 8.3.6-4. Summary of prospective 5% 24-year extinction risk gap estimates for SR spring/summer Chinook salmon under three
climate assumptions.
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Section 8.4
Snake River Sockeye Salmon
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8.4.4 Cumulative Effects

8.45 Effects of the Prospective Actions
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Section 8.4
Snake River Sockeye Salmon

Species Overview

Background

The Snake River (SR) sockeye salmon ESU includes all anadromous and residual sockeye
from the Snake River basin, Idaho, as well as artificially propagated sockeye salmon from the
Redfish Lake Captive Broodstock Program. Sockeye salmon were historically numerous in
many areas of the Snake River basin prior to the European westward expansion. However,
intense commercial harvest of sockeye along with other salmon species beginning in the mid-
1880s; the existence of Sunbeam Dam as a migration barrier between 1910 and the early
1930s; the eradication of sockeye from Sawtooth Valley lakes in the 1950s and 1960s; the
development of mainstem hydropower projects on the lower Snake and Columbia Rivers in
the 1970s and 1980s; and poor ocean conditions in 1977 through the late 1990s probably
combined to reduce the stock to a very small remnant population. Snake River sockeye
salmon are now found predominantly in a captive broodstock program associated with
Redfish and the other Sawtooth Valley lakes. At the time of listing, one, one, and zero fish had
returned to Redfish Lake in the three preceding years, respectively. The Snake River sockeye
ESU was listed as endangered in 1991, reaffirmed in 2005.

The designated critical habitat for SR sockeye salmon includes all Columbia River estuarine
areas and river reaches upstream to the confluence of the Columbia and Snake rivers; all
Snake River reaches from the confluence of the Columbia River upstream to the confluence of
the Salmon River; all Salmon River reaches from the confluence of the Snake River upstream
to Alturas Lake Creek; Stanley, Redfish, Yellow Belly, Pettit, and Alturas lakes (including
their inlet and outlet creeks); Alturas Lake Creek; and that portion of Valley Creek between
Stanley and Lake Creek and the Salmon River.

Current Status & Recent Trends

This species has a very high risk of extinction. Between 1991 and 1998, all 16 of the natural-
origin adult sockeye salmon that returned to the weir at Redfish Lake were incorporated into
the captive broodstock program. The program has used multiple rearing sites to minimize
chances of catastrophic loss of broodstock and has produced several hundred thousand eggs
and juveniles, as well as several hundred adults, for release into the wild. Between 1999 and
2007, more that 355 adults returned from the ocean from captive broodstock releases—almost
20 times the number of wild fish that returned in the 1990s. The program has been successful
in its goals of preserving important lineages of Redfish Lake sockeye salmon for genetic
variability and in preventing extinction in the near-term. The Stanley Basin Sockeye Technical
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Oversight Committee has determined that the next step toward meeting the goal of amplifying
the wild population is to increase the number of smolts released.

Limiting Factors and Threats

By the time Snake River Sockeye were listed in 1991, the species had declined to the point
that there was no longer a self-sustaining, naturally-spawning anadromous sockeye
population. This has been the largest factor limiting the recovery of this ESU, important in
terms of both risks due to catastrophic loss and potentially to genetic diversity. It is not yet
clear whether the existing population retains sufficient genetic diversity to successfully adapt
to the range of variable conditions that occur within its natural habitat. However, unpublished
data from geneticists for the Stanley Basin Sockeye Technical Oversight Committee indicate
that the captive broodstock has similar levels of haplotype diversity as other sockeye
populations in the Pacific Northwest and that the program has been able to maintain rare
alleles in the population over time. The broodstock program reduces the risk of domestication
by using a spread-the-risk strategy, outplanting prespawning adults and fertilized eyed eggs as
well as juveniles raised in the hatchery. The progeny of adults that spawn in the lakes and
juveniles that hatch successfully from the eyed eggs are likely to have adapted to the lake
environment rather than become “domesticated” to hatchery rearing conditions.

Recent Ocean and Mainstem Harvest

Few sockeye are caught in ocean fisheries. Ocean fishing mortality on Snake River
Sockeye is assumed to be zero. Fisheries in the mainstem Columbia River that affect SR
sockeye were managed subject to the terms of the U.S. v. Oregon Interim Management
Agreement for 2005-2007. These fisheries were limited to ensure that the incidental take
of ESA-listed SR sockeye does not exceed specified rates. Non-Treaty fisheries in the
lower Columbia River were limited to a harvest rate of 1%. Treaty Indian fisheries are
limited to a harvest rate of 5 to 7% depending on the run size of upriver sockeye stocks.
Harvest rates have ranged from 0 to 0.95%, and 2.8 to 6.1% since 2001, respectively.
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8.4.2 Current Rangewide Status

With this first step in the analysis, NOAA Fisheries accounts for the principal life history
characteristics of each affected listed species. The starting point for this step is with the scientific
analysis of species’ status which forms the basis for the listing of the species as endangered or
threatened.

8.4.2.1 Current Rangewide Status of the Species

The Snake River (SR) sockeye salmon ESU includes all anadromous and residual sockeye from the
Snake River basin, Idaho, as well as artificially propagated sockeye salmon from the Redfish Lake
Captive Broodstock Program (Table 8.4.2.1-1). Sockeye salmon were historically numerous in many
areas of the Snake River basin prior to the European westward expansion. However, intense
commercial harvest of sockeye along with other salmon species beginning in the mid-1880s; the
existence of Sunbeam Dam as a migration barrier between 1910 and the early 1930s; the eradication
of sockeye from Sawtooth Valley lakes in the 1950s and 1960s; the development of mainstem
hydropower projects on the lower Snake and Columbia Rivers in the 1970s and 1980s; and poor
ocean conditions in 1977 through the late 1990s probably combined to reduce the stock to a very
small remnant population. Snake River sockeye salmon are now found predominantly in a captive
broodstock program associated with Redfish and the other Sawtooth Valley lakes (NMFS 1991a). At
the time of listing, one, one, and zero fish had returned to Redfish Lake in the three preceding years,
respectively.

Waples et al. (1997) examined the genetics of 0. nerka from Sawtooth Valley lakes to determine
whether the remnant population represented a distinct species or had been diluted by nonnative
stocking during the 20" century. Sockeye salmon that returned to Redfish Lake during 1991 to 1993
were genetically distinct from Fishhook Creek kokanee, but were similar to juvenile sockeye
outmigrants and a small group of “residual’”” sockeye salmon discovered in the lake in 1992.* This
result supports the hypothesis that the original sockeye salmon population had not been extirpated.
Populations of 0. nerka that appear to be native have also been found in Alturas and Stanley lakes.
Collectively, the native 0. nerka from the Stanley Basin form a coherent group that is well separated
genetically from all other populations of 0. nerka in the Pacific Northwest. Therefore, although recent
returns had been minimal, NOAA Fisheries’ Biological Review Team recommended that the species
be listed as Endangered under the ESA “to make a conservative decision in this circumstance”
(Waples et al. 1991) and because the ESU might be restored using experimental hatchery programs.

Historically, adult SR sockeye salmon entered the Columbia River in June and July, migrated
upstream through the Snake and Salmon rivers, and arrived at the Sawtooth Valley Lakes in August
and September (Bjornn et al. 1968). Spawning in lakeshore gravels peaked in October. Fry emerged in
late April and May and moved immediately to the open waters of the lake where they fed on plankton
for one to three years before migrating to the ocean. Juvenile sockeye generally left the Sawtooth

! Residual sockeye salmon are progeny of anadromous or residual fish that remain in freshwater to mature and
reproduce. The produce some anadromous offspring (Kline 1994). Residuals are genetically very similar to the
anadromous for (Waples et al. 1997) and are ESA-listed along with the anadromous portion of the ESU.
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Valley Lakes from late April through May and migrated nearly 900 miles to the Pacific Ocean. While
pre-dam reports indicate that sockeye salmon smolts migrated through the lower Snake River in May
and June, PIT-tagged smolts from Redfish Lake recently passed Lower Granite Dam during mid-May
to mid-July. Snake River sockeye spend two to three years in the ocean before returning to their natal
lake to spawn.

Table 8.4.2.1-1. Snake River sockeye ESU description. (Sources: NMFS 2005a ; ICTRT 2003;
McClure et al. 2005; and Flagg 2007)

ESU Description
Endangered Listed under ESA in 1991, reaffirmed in 2005
Population

Anadromous sockeye salmon in the Snake River basin and residual sockeye in
Redfish Lake

Hatchery programs Captive Broodstock Program — at this time is divided between facilities at
included in ESU Sawtooth and Eagle ID, Burley Creek and Manchester WA, and Oxbow OR

Limiting Factors

By the time Snake River Sockeye were listed in 1991, the species had declined to the point that there
was no longer a self-sustaining, naturally-spawning sockeye population. The absence of a functional
natural population is the largest factor limiting the recovery of this ESU, important in terms of both
risks due to catastrophic loss and potentially to genetic diversity. The population size issue will be
directly addressed by the proposed action, which will result in roughly a 10-fold increase in the smolt
releases from the current captive broodstock hatchery program. The captive broodstock program has
succeeded in maintaining generations of sockeye that are derived from the remnants of the Redfish
Lake population. It is now capable of expanding the number of fish produced in subsequent
generations and the proposed action will result in the release of up to 1 million smolts per year, a level
sufficient to seed Redfish Lake with natural spawners. However, even if the number of natural
spawners is much larger, genetic diversity could remain as a significant limiting factor. Before
intervention, Snake River Sockeye reached such low numbers that there has been concern that genetic
bottlenecks have resulted. It is not yet clear whether the existing population retains sufficient genetic
diversity to successfully adapt to the range of variable conditions that occur within its natural habitat.
However, unpublished data from geneticists for the Stanley Basin Sockeye Technical Oversight
Committee indicate that the captive broodstock has similar levels of haplotype diversity as other
sockeye populations in the Pacific Northwest and that the program has been able to maintain rare
alleles in the population over time (Flagg 2008). The broodstock program reduces the risk of
domestication by using a spread-the-risk strategy, outplanting prespawning adults and fertilized eyed
eggs as well as juveniles raised in the hatchery. The progeny of adults that spawn in the lakes and

2 Progeny of Redfish Lake sockeye have been outplanted to Pettit and Alturas lakes. These fish and their
descendants, including residual sockeye salmon in Pettit Lake, are also considered part of the ESU.

Snake River Sockeye 846 May 5, 2008



NOAA Fisheries
2008-2017 United States v. Oregon Management Agreement

juveniles that hatch successfully from the eyed eggs are likely to have adapted to the lake environment
rather than become “domesticated” to hatchery rearing conditions.

Mainstem Hydro

Compared to Snake River spring/summer Chinook salmon, there is relatively little route-specific
information on the survival of SR sockeye salmon through the FCRPS. Reach survival estimates are
imprecise because sample sizes of migrants from the Snake River are small. Williams et al. (2005)
used detections of all PIT-tagged sockeye smolts (2000-2003) to the tailrace at Lower Granite Dam
for annual estimates of survival between Lower Granite and McNary dams. In 2003, the estimated
survival of sockeye smolts was 72.5%, similar to that of yearling Chinook salmon, but in 2000
through 2002, sockeye survival was considerably lower (23.9% to 56.0%). The reason is unclear, but
sockeye salmon juveniles appear to be prone to descaling. Williams et al. 2005 reported that between
1990 and 2001, two adults returned from 478 juveniles transported and only one adult returned from
3,925 PIT-tagged fish that migrated in-river (SARs of 0.4% vs. 0.03%, respectively). As with
Chinook salmon, most untagged sockeye salmon smolts were transported to below Bonneville Dam.
Nonetheless, few adult sockeye salmon returned to Lower Granite Dam in the last decade. The
Prospective Action of using the hatchery to increase smolt releases will also increase sample sizes and
allow better estimates of juvenile survival through the FCRPS.

Habitat

Chapman and Witty (1993) reviewed the human influences that have resulted in the low numbers of
sockeye salmon. Irrigation dams extirpated the anadromous sockeye runs to Wallowa and Payette
lakes. Although the residual form of sockeye remains, irrigation withdrawals from Alturas Lake Creek
severely reduced the anadromous sockeye salmon population in the watershed in the early 1900s.
Sunbeam Dam blocked fish passage on the upper mainstem Salmon River beginning in 1910. Though
a fish ladder was built at the dam in 1919, passage remained unlikely until the early 1930s. The IDFG
eliminated sockeye from Pettit, Yellow Belly, and Stanley lakes during 1955 to 1965 to manage
recreational fisheries for trout. At the time of the initial listing (NMFS 1991a), the greatest habitat
problem faced by the ESU was probably the lack of access to any of the lakes but Redfish. The fish
barriers on Alturas and Pettit Lake creeks (an irrigation intake and a concrete rough fish barrier,
respectively) were modified to facilitate passage of anadromous sockeye into these historical habitats
in the early 1990s (Teuscher and Taki 1996, cited in Flagg et al. 2004).

Although access to the spawning and rearing lakes is now considered functional, large portions of the
migration corridor in the Salmon River (i.e., between Redfish Lake Creek and Yankee Fork Creek and
between Thompson Creek and Squaw Creek) are water quality limited for temperature (IDEQ 2005),
which is likely to reduce the survival of adult sockeye returning to the Stanley Basin in late July and
August.

The USFS (USDA 2003) recommended the following site-specific measures to improve habitat
conditions:
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= Reduce lakeshore recreation pressure, particularly in shallow areas where sockeye spawn
currently or historically

= Restore or maintain native vegetation that provides naturally resilient and productive shoreline
habitats, through management of lakeside recreation and other human development

= Correct causes of listing Salmon River as water-quality limited (sediment and temperature)
between the confluence of Redfish Lake Creek and that of Squaw Creek with the upper Salmon
River.

The natural hydrological regime in the upper mainstem Salmon has been altered by water
withdrawals. The Northwest Power and Conservation Council (NPCC 2004) made the following
recommendation in its Salmon Subbasin Management Plan:

= Mimic the shape and timing of the natural hydrograph in the mainstem Salmon River between the
East Fork confluence and the headwaters

The NPCC emphasized that the sustainability of base flows will require, in addition to improved water
delivery, adequate water storage functions such as wetlands, functional riparian areas, side channels,
groundwater recharge, etc. Otherwise, attempts to restore a normative hydrograph will result in more
water leaving the system during peak flows and less water available during periods that are critical to
sockeye salmon.

Harvest

Few sockeye are caught in ocean fisheries. Ocean fishing mortality on SR sockeye is assumed to be
zero. Fisheries in the mainstem Columbia River that affect SR sockeye are currently managed subject
to the terms of the U.S. v. Oregon Interim Management Agreement for 2005-2007. These fisheries are
limited to ensure that the incidental take of ESA-listed SR sockeye does not exceed specified rates.
Non-Indian fisheries in the lower Columbia River are limited to a harvest rate of 2%. Treaty Indian
fisheries are limited to a harvest rate of 5 to 7%, depending on the run size of upriver sockeye stocks.
Actual harvest rates have ranged from 0 to 1.8%, and 2.8 to 7.0%, respectively.

Current Status of the ESU

Between 1991 and 1998, all 16 of the natural-origin adult sockeye salmon that returned to the weir at
Redfish Lake were incorporated into the captive broodstock program. The program has used multiple
rearing sites to minimize chances of catastrophic loss of broodstock and has produced several hundred
thousand eggs and juveniles, as well as several hundred adults, for release into the wild. Between 1999
and 2007, more than 355 adults returned from the ocean from captive broodstock releases — almost 20
times the number of wild fish that returned in the 1990s (Flagg et al. 2004).% The program has been
successful in its goals of preserving important lineages of Redfish Lake sockeye salmon for genetic
variability and in preventing extinction in the near-term. The Stanley Basin Sockeye Technical

¥ Some of these returning adults may have been anadromous progeny of residual sockeye.
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Oversight Committee has determined that the next step toward meeting the goal of re-establishing and
amplifying the wild population is to increase the number of smolts released.

8.4.2.2 Current Rangewide Status of Critical Habitat

Designated critical habitat for SR sockeye salmon includes all Columbia River estuarine areas and
river reaches proceeding upstream to the confluence of the Columbia and Snake rivers; all Snake
River reaches from the confluence of the Columbia River upstream to the confluence of the Salmon
River; all Salmon River reaches from the confluence of the Snake River upstream to Alturas Lake
Creek; Stanley, Redfish, Yellow Belly, Pettit, and Alturas lakes (including their inlet and outlet
creeks); Alturas Lake Creek; and that portion of Valley Creek between Stanley Lake Creek and the
Salmon River (NMFS 1993). The lower Columbia River corridor is among the areas of high
conservation value to the ESU because it connects every population with the ocean and is used by
rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and
essential area for juveniles and adults making the physiological transition between life in freshwater
and marine habitats. Designated areas consist of the water, waterway bottom, and the adjacent
riparian zone (defined as an area 300 feet from the normal high water line on each side of the river
channel) (NMFS 1993). Designation did not involve rating the conservation value of specific
watersheds as was done in subsequent designations (NMFS 2005b). The status of critical habitat is
discussed further in Section 8.4.3.

8.4.3 Environmental Baseline

The following section evaluates the environmental baseline as the effects of past and ongoing
human and natural factors within the action area. It includes the past and present impacts of all
state, tribal, local, private, and other human activities in the action area, including impacts of
these activities that will have occurred contemporaneously with this consultation. The effects of
unrelated Federal actions affecting the same species or critical habitat that have completed
formal or informal consultations are also part of the environmental baseline. For a detailed
environmental baseline analysis pertinent to all species please see Chapter 5, Environmental
Baseline, of the SCA.

8.4.3.1 Recent Hydro Operations and Configuration Improvements

Changes in hydrosystem operations and configuration that have been implemented since 1998 have
improved in-river conditions for SR sockeye based on rates of descaling and mortality [see Figures B-
4 and B-5 in Martinson et al. 2007]. Changes have included the installation of surface bypass
structures, minimum gap turbine runners, and spill deflectors; the relocation of bypass outfalls to
avoid areas where predators collect; as well as other operational and structural changes (Appendix A
in Corps et al. 2007b). Changes were designed to deflect fish from turbines and attract them to safer
passage routes, increase the survival of juveniles that do use the turbine passage route, and reduce
dissolved gas concentrations that might otherwise limit spill operations.
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Despite these improvements, rates of descaling and mortality are still higher for sockeye than for other
species (Martinson et al. 2007). The reasons for this difference are unknown. There are few empirical
data on the route-specific survival and behavior of juvenile sockeye salmon under the recent
operations and configuration of the FCRPS and Upper Snake Project. Studies with unlisted Upper
Columbia River sockeye in the mid-Columbia reach have shown that juvenile sockeye migrate
through the system faster than yearling or subyearling Chinook (Steig et al. 2006a, b, and 2007;
Timko et al. 2007). In these studies, surface passage routes were similarly or slightly more effective
for sockeye salmon than for yearling Chinook. However, data comparing two different surface
passage configurations at Rocky Reach Dam indicated that sockeye were highly sensitive to the
design and/or location of the surface passage entrance (Steig et al. 2003, 2006a). Because the design
and configuration of entrances at the FERC-licensed dams in the mid-Columbia River differ from
those at FCRPS projects, specific research is needed to develop strategies for safe passage through the
latter.*

Based on data for other species of SR salmon and steelhead, recent modifications to FCRPS adult
passage facilities, including increased reliability of water supply systems for fish ladders and
improved ladder exit conditions to prevent injury and delay (Appendix A in Corps et al. 2007b),
probably reduced mortality for this species. NOAA Fisheries estimates that the current survival rate of
adult sockeye from Bonneville to Lower Granite dams is 81.1% (about 97.1% per project) based on
an expansion of data for adult sockeye bound for Lake Wenatchee and the Okanogan River (SCA
Adult Survival Estimates Appendix).

In addition to losses in the lower Columbia and Snake hydrosystem, both juvenile and adult sockeye
are lost in the 462-mile migration corridor between Redfish Lake and Lower Granite Dam. Water
withdrawals in the Upper Salmon River during juvenile migration are statistically related to decreased
juvenile sockeye salmon survival through the reach (approximately a 20% reduction) (Arthaud et al.
2004). Of 614 adults that passed Lower Granite between 1999 and 2007, only 352 (57%) were
recovered at Redfish Lake or the Sawtooth Hatchery weir (Kozakiewicz 2007). The factors
responsible for these losses have not been established. However, the relatively large run size in 2000
provided an opportunity for a telemetry project to examine the migration behavior and survival of
adult Snake River sockeye. Keefer et al. (2007) found that survival decreased as the season
progressed and after July 13, none of the sockeye radio-tagged at Lower Granite Dam survived to the
spawning grounds. The shift from relatively high survival of migrants that reached Lower Granite
before mid-July to 100% loss coincided with the date that the Snake River at Anatone, Washington
first reached 21 degrees C, indicating that elevated temperatures played an important role.

*In 2007, the Chelan PUD released acoustic-tagged juvenile sockeye for evaluating the performance of its own
systems. Because the ongoing passage study at McNary Dam uses the same technology, researchers obtained three-
dimensional passage information (approach and passage behavior as well as fish passage and survival rates) for the
fish marked by Chelan PUD. The USGS is currently working on these data and expects to publish preliminary
findings by mid-summer (2008).
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8.4.3.2 Recent Tributary Habitat Improvements

The Shoshone Bannock Tribes have been supplementing nitrogen and phosphorus and controlling
non-native kokanee salmon competitors (i.e., for food resources) in the four Sawtooth Valley lakes
(Redfish, Pettit, Alturas, and Stanley) since 1995. Based on water quality and biological sampling
described in their annual reports (e.g., Kohler et al. 2007), these management strategies are increasing
the carrying capacities of the lakes for rearing juvenile Snake River sockeye salmon. In part because
Redfish and the other Sawtooth Valley lakes are naturally oligotrophic systems, nutrient
supplementation has stimulated primary productivity and the development of a zooplankton
community dominated by Daphnia spp. (Selbie et al. 2007). Juvenile O. nerka (anadromous and
residualized sockeye) fed selectively on the large copepod Daphnia in Sawtooth Valley lakes during
2004 and 2006 (i.e., Daphnia made up a larger proportion of the diet than would be expected based on
its availability in the water column), although the same pattern was not observed in 2005 (Kohler et al.
2005 and 2007, Taki et al. 2006). Also, limiting the number of female kokanee allowed to spawn in
Redfish Lake has reduced grazing pressure on shared food resources.

8.4.3.3 Recent Estuary Habitat Improvements

For salmon that use a stream-type life-history strategy, restoration projects in the tidally influenced
zone of the estuary between Bonneville Dam and approximately RM 40 are most likely to improve
the functioning of the juvenile migration corridor. Projects that protect or restore riparian areas and
breach or lower dikes and levees are likely to improve safe passage for this type of juvenile migrant.
The FCRPS Action Agencies recently implemented 18 estuary habitat projects that removed passage
barriers, providing access to good quality habitat (see Section 5.3.1.3 in Corps et al. 2007a).

8.4.3.4 Recent Predator Management Improvements

Avian Predation

There are few quantitative data on rates of avian predation on SR sockeye salmon. Ryan et al. (2007)
reported the numbers of PIT-tags from in-river juvenile migrants detected at Bonneville Dam and
subsequently detected on estuarine bird colonies during 2006. Although the number of sockeye
detected was very small compared to steelhead or Chinook, the study indicated that avian predators
were consuming some Columbia basin (i.e., potentially Snake River) sockeye salmon. If so, then the
Action Agencies’ removal of the Caspian tern colony from Rice to East Sand Island in 1999 probably
reduced predation rates on listed sockeye salmon to some small degree. PIT-tags from a few juvenile
sockeye were also found on cormorant colonies in the estuary (Collis et al. 2001); this potential source
of mortality has not been addressed.

Recently, Antolos et al. (2005) quantified predation on juvenile salmonids by Caspian terns nesting on
Crescent Island (RM 316) in the mid-Columbia reach. Between 1,000 and 1,300 adult terns were
associated with the colony during 2000 and 2001, respectively. These birds consumed approximately
465,000 juvenile salmonids in the first and approximately 679,000 in the second year. Based on PIT-
tag recoveries at the colony, these were primarily steelhead from Upper Columbia River stocks. Less
than 0.1% of the inriver migrating yearling Chinook from the Snake River and less than 1% of the
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yearling Chinook from the Upper Columbia were consumed. Presumably, a very small number of
sockeye salmon, if any, were included in the “other salmonids” (i.e., not steelhead) category in the
samples.

Piscivorous Fish Predation

Although predation of juvenile sockeye undoubtedly occurs, there is little direct evidence that
piscivorous fish in the Columbia River consume juvenile sockeye salmon. Presumably, Zimmerman
(1999) did not differentiate sockeye from “unidentified species” in the guts of pikeminnows,
smallmouth bass, or walleye in the lower Snake and lower Columbia rivers because none or very few
were identified. In contrast, Chinook were 29% of the prey of northern pikeminnows in lower
Columbia reservoirs, 49% in the lower Snake River, and 64% downstream of Bonneville Dam.
However, these observations are likely explained, in large part, by the fact that sockeye smolts make
up a very small fraction of the overall number of migrating smolts (Ferguson 2006) in any given year.

8.4.3.5 Recent Hatchery Survival Improvements

The planting of fertilized eyed eggs and the release of prespawn adults for natural spawning has
benefited the population through the production of unmarked smolts. Between 1991 and 1997, the
number of unmarked smolts emigrating from Redfish Lake declined from levels in excess of 4,000 to
only 300 individuals (IDFG 2006). No unmarked smolts were observed to emigrate from Pettit Lake
until 1999, but since then, estimate that 23,000 unmarked smolts have done so. Approximately
26,000 unmarked smolts have emigrated from Redfish Lake since 1998. The IDFG estimates that in
migration year 2005 alone, approximately 7,870 unmarked smolts out-migrated from Redfish Lake
and 7,435 from Pettit Lake. The project sponsors are conducting genetic evaluations to confirm the
origins of these fish, but hypothesize that most were derived from the prespawn adults released into
Redfish Lake and the eyed-eggs planted in Pettit Lake.

8.4.3.6 Recent Harvest Rates

Non-Indian fisheries in the lower Columbia River are limited to a harvest rate of 1%. Treaty Indian
fisheries are limited to a harvest rate of 5 to 7% depending on the run size of upriver sockeye
stocks. Actual harvest rates over the last ten years have ranged from 0 to 0.9%, and 2.8 to 6.1%,
respectively (TAC 2008, Table 15).

8.4.3.7 Status of Critical Habitat under the Environmental Baseline

A variety of human-caused and natural factors have contributed to the decline of SR sockeye salmon
over the past century and have decreased the conservation value of essential features and PCEs of the
species’ designated critical habitat. Factors affecting the conservation value of critical habitat include
passage barriers (especially high summer temperatures) in the mainstem lower Snake and Salmon
rivers, passage mortality at the mainstem FCRPS dams, and high sediment loads in the upper reaches
of the mainstem Salmon River. Factors affecting PCEs for spawning and rearing, juvenile and adult
migration corridors are described below.
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Spawning & Rearing Areas
Most of the historical spawning and rearing areas in Redfish, Pettit, and Alturas lakes lie within nearly
pristine areas where habitat conditions are considered functional.

Juvenile & Adult Migration Corridors

Juvenile sockeye migrate from the Sawtooth Valley lakes during late April through May. PIT-tagged
smolts from Redfish Lake recently passed Lower Granite Dam during mid-May to mid-July. Adult
SR sockeye salmon entered the Columbia River in June and July and migrated upstream through the
Snake and Salmon rivers, arriving at Redfish Lake in August and September. Key factors limiting the
functioning and conservation value of PCEs in juvenile and adult migration corridors (i.e., affecting
safe passage) are:

= Juvenile and adult passage mortality [hydropower projects in the mainstem lower Snake and
Columbia rivers]

= Juvenile and adult mortality in the lower Snake River above Lower Granite Dam and in the
mainstem Salmon River [water withdrawals, temperature, and degraded riparian conditions]

Areas for Growth & Development to Adulthood

Although SR sockeye probably spend part of their first year in the ocean in the Columbia River
plume, NOAA Fisheries designated critical habitat no farther west than the estuary (i.e., a line
connecting the westward ends of the river mouth jetties; NMFS 1993). Therefore, the effects of the
Prospective Actions on PCEs in these areas were not considered further in this consultation.

8.4.3.8 Future Effects of Federal Actions with Completed Consultations

NOAA Fisheries searched its Public Consultation Tracking System Database (PCTS) for Federal
actions occurring in the action area that had completed Section 7 consultations between December 1,
2004 and August 31, 2007 (i.e., updating this portion of the environmental baseline description in the
2004 FCRPS Biological Opinion) that have affected the status of the ESU and its designated critical
habitat.

The USFS completed consultation on two projects—the Valley Road Fire (emergency consultation)
and Whitebark Pine treatment in the Redfish Lake Creek watershed. The Federal Highway
Administration (FHWA)/Idaho Department of Transportation (IDT) consulted on repairs at Buckhorn
Bridge (Salmon River Mile Post 184).

Projects in Lower Columbia River, Estuary, and Coastal Waters

Federal agencies also completed consultation on a large number of projects affecting habitat in the
lower Columbia River including maintenance dredging and boat ramp/dock repairs, tar remediation at
Tongue Point, bridge and road repairs, an embankment and riprap repair, and several habitat
restoration projects that included stormwater facilities and programs. A total of five wave energy
projects have been proposed for the Oregon coast and one for the Washington coast. NOAA Fisheries
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has completed consultation on one project, in Makah Bay on the Olympic Peninsula in Washington
(NMFS 2007K).

NOAA Fisheries’ Habitat Restoration Programs with Completed Consultations

NOAA Fisheries funds several large-scale habitat improvement programs that will affect the
future status of the species considered in this SCA/Opinion and their designated critical habitat.
These programs, which have undergone Section 7 consultation provide non-Federal partners with
resources needed to accomplish statutory goals or, in the case of non-governmental
organizations, to fulfill conservation objectives. Because projects often involve multiple parties
using Federal funds, it can be difficult to distinguish between projects with a Federal nexus and
those that can be properly described as Cumulative Effects. As a result, many of the projects
submitted by the States of Washington, Oregon, and Idaho as Cumulative Effects actually
received funding through the Pacific Coast Salmon Recovery Fund (NMFS 20071), the
Restoration Center Programs (NMFS 2004g), or the Mitchell Act-funded Irrigation Diversion
Screening Program (NMFS 2000e). The objectives of these programs are described below, but
to avoid “double counting,” NOAA Fisheries considered the projects submitted by the states (see
Chapter 17 in Corps et al. 2007a) as Cumulative Effects (Section 8.14.4).

Pacific Coastal Salmon Recovery Fund

Congress established the Pacific Coastal Salmon Recovery Fund (PCSRF) to contribute to the
restoration and conservation of Pacific salmon and steelhead populations and their habitats. The
states of Washington, Oregon, California, Idaho and Alaska, and the Pacific Coastal and
Columbia River tribes receive Congressional PCSRF appropriations from NOAA Fisheries
Service each year. The fund supplements existing state, tribal and local programs to foster
development of federal-state-tribal-local partnerships in salmon and steelhead recovery and
conservation. NOAA Fisheries has established memoranda of understanding (MOU) with the
states of Washington, Oregon, California, Idaho and Alaska, and with three tribal commissions
on behalf of 28 Indian tribes; Northwest Indian Fisheries Commission, Klamath River Inter-
Tribal Fish & Water Commission, Columbia River Inter-Tribal Fish Commission. These MOUs
establish criteria and processes for funding priority PCSRF projects. The PCSRF has made
significant progress in achieving program goals, as indicated in Reports to Congress, workshops
and independent reviews.

NOAA Restoration Center Programs

NOAA Fisheries has consulted with itself on the activities of the NOAA Restoration Center in
the Pacific Northwest. These include participation in the Damage Assessment and Restoration
Program (DARP), Community-based Restoration Program (CRP), and Restoration Research
Program. As part of the DARP, the RC participates in pursuing natural resource damage claims
and uses the money collected to initiate restoration efforts. The CRP is a financial and technical
assistance program which helps communities to implement habitat restoration projects. Projects
are selected for funding in a competitive process based on their ecological benefits, technical
merit, level of community involvement, and cost-effectiveness. National and regional partners
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and local organizations contribute matching funds, technical assistance, land, volunteer support
or other in-kind services to help citizens carry out restoration.

Mitchell Act-funded Irrigation Diversion Screening Programs

Through annual cooperative agreements, NOAA Fisheries funds three states agencies to operate,
maintain, and construct fish screening facilities at irrigation diversions and to operate and maintain
adult fishways. The agreements are with Oregon Department of Fish and Wildlife, Idaho Department
of Fish and Game, and Washington Department of Fish and Wildlife. The program also funds
research, monitoring, evaluation, and maintenance of existing fishway structures, primarily those
associated with diversions.

Summary

Effects on Species Status

The effects of the habitat restoration projects and tar remediation in the lower Columbia River on the
viability of the species will be positive. Other projects, including Whitebark Pine treatment, bridge
repairs, dock and boat launch construction, maintenance dredging, and embankment repair, will have
neutral or short- or even long-term adverse effects. All of these actions have undergone section 7
consultation and were found to meet the ESA standards for avoiding jeopardy.

Effects on Critical Habitat

The future federal projects that restore habitat in the lower river will have positive effects on water
quality. The other types of projects will have neutral or short- or even long-term adverse effects on
safe passage and water quality. All of these actions have undergone section 7 consultation and were
found to meet the ESA standards for avoiding any adverse modification of critical habitat.

These actions, including those that are likely to have adverse short-term or even long-term adverse
effects, were found to meet the ESA standards for avoiding jeopardy and for avoiding any adverse
modification of critical habitat.

8.4.4 Cumulative Effects

Cumulative effects includes state, tribal, local, and private activities that are reasonably certain
to occur within the action area and likely to affect the species. Their effects are considered
qualitatively in this analysis.

As part of the Biological Opinion Collaboration process, the states of Oregon, Washington, and
Idaho provided information on various ongoing and future or expected projects that NOAA
Fisheries determined were reasonably certain to occur and will affect recovery efforts in the
Interior Columbia Basin (see list of projects in Chapter 17 in Corps et al. 2007a). However,
neither the State of Idaho nor NOAA Fisheries identified any habitat-related actions and
programs by non-federal entities that were expected to benefit SR sockeye salmon.

Some types of human activities that contribute to cumulative effects are expected to have adverse
impacts on populations and PCEs, many of which are activities that have occurred in the recent
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past and have been an effect of the environmental baseline. These can also be considered
reasonably certain to occur in the future because they are currently ongoing or occurred
frequently in the recent past, especially if authorizations or permits have not yet expired. Within
the freshwater portion of the action area for the Prospective Actions, non-federal actions are
likely to include water withdrawals (i.e., those pursuant to senior state water rights) and land use
practices. In coastal waters within the action area, state, tribal, and local government actions are
likely to be in the form of legislation, administrative rules, or policy initiatives, and fishing
permits. Private activities are likely to be continuing commercial and sport fisheries and
resource extraction, all of which can contaminate local or larger areas of the coastal ocean with
hydrocarbon-based materials. Although these factors are ongoing to some extent and likely to
continue in the future, past occurrence is not a guarantee of a continuing level of activity. That
will depend on whether there are economic, administrative, and legal impediments (or in the case
of contaminants, safeguards). Therefore, although NOAA Fisheries finds it likely that the
cumulative effects of these activities will have adverse effects commensurate to those of similar
past activities, it is not possible to quantify these effects.

8.4.5 Effects of the Prospective Actions

Continued operation of the FCRPS and Upper Snake projects, as well as the harvest action, will
have continuing adverse effects that are described in this section. However, the FCRPS and
Upper Snake Prospective Actions will ensure that these adverse effects are reduced from past
levels. The Prospective Actions also include habitat improvement and predator reduction actions
that are expected to be beneficial. Some habitat restoration and RM&E actions may have short-
term, minor adverse effects, but these will be more than balanced by short- and long-term
beneficial effects.

Continued funding of hatcheries by FCRPS Action Agencies will have both adverse and
beneficial effects, as described in the SCA Hatchery Effects Appendix and in this section. The
Prospective Actions will ensure continuation of the beneficial effects and will reduce any threats
and adverse impacts posed by existing hatchery practices.

The effects of NOAA Fisheries’ issuance of a Section 10 juvenile transportation permit on this
species are included in the effects of the FCRPS, which is described in Section 8.4.5.1. See
Chapter 10 of the FCRPS Biological Opinion for a discussion of this permit.

8.4.5.1 Effects of Hydro Operations & Configuration Prospective Actions

The Prospective Actions include a requirement that the Action Agencies assess the feasibility of using
increased PIT-tagging for better estimates of juvenile smolt survival from Redfish Lake to Lower
Granite Dam and through the mainstem FCRPS projects (RPA Action 52). This information is
needed to optimize in-river passage and transport facilities for juvenile sockeye as well as for Chinook
and steelhead. It will also help determine the specific actions that must be taken to address limiting
factors in the mainstem Salmon River portion of the juvenile migration corridor.
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Until better data are developed, NOAA Fisheries uses information developed for juvenile SR
spring/summer Chinook as a surrogate for estimating the effects of the Prospective Actions in the
mainstem migration corridor. Based on this information, the survival of juvenile sockeye is likely to
increase with the implementation of surface passage routes at Little Goose, Lower Monumental,
McNary and John Day dams in concert with training spill (amount and pattern) to provide safe egress
(i.e., reduce delay and vulnerability to predators). Installing a long guide wall in The Dalles spillway
tailrace will also improve egress conditions. Surface passage routes are designed to reduce juvenile
travel time through the forebay of each project where predation rates are often the highest (Section
8.1.1.1). Additional benefits could pertain if faster migrating juveniles are in better condition (e.g.,
less stressed, greater energy reserves) upon reaching the Bonneville tailrace. Shifting the delivery of a
portion of the USBR’s flow augmentation water from summer to spring will slightly reduce travel
time, susceptibility to predators, and stress.

Hydro Prospective Actions are likely to improve the survival of adult SR sockeye salmon between
Bonneville and Lower Granite dams. These include improvements to the collection channel at The
Dalles and to the ladders at John Day, McNary, Ice Harbor, Lower Monumental, and Lower Granite
dams and other improvements in section 5.3.3.1 in Corps et al. (2007a). Because temperatures in the
Salmon River during late July and August are probably contributing to the loss of adult sockeye
between Lower Granite Dam and the Stanley Basin (Section 8.4.3.1), the Prospective Actions also
require that the Action Agencies work with appropriate parties to investigate feasibility and potentially
develop a plan for ground transport of adult sockeye through this reach. If feasible, transport would
provide a short-term solution while specific habitat problems are identified and addressed.

Some of the configuration changes, discussed above, correspond to ISAB recommendations to
proactively address the effects of climate change. As described in Section 8.1.3, the installation of
surface passage routes and other configuration improvements that reduce delay and exposure to
predators also reduce exposure to warm temperatures in project forebays. The regulation of outflow
temperatures at Dworshak Dam will reduce summer water temperatures at Lower Granite, and to
increasingly lesser extent, at Little Goose, Lower Monumental, and Ice Harbor dams.

Effects on Species Status

The survival of both juvenile and adult SR sockeye is expected to increase under the Prospective
Actions due to improvements in the mainstem migration corridor, contributing to increased adult
returns to the broodstock program and to the Sawtooth Valley lakes.

Effects on Critical Habitat

The hydro Prospective Actions are expected to increase the functioning of safe passage in the juvenile
and adult migration corridors. To the extent that these improvements increase the number of adults
returning to spawning areas, the hydro Prospective Actions could improve water quality and forage
for juveniles by increasing the return of marine derived nutrients to spawning and rearing areas
(Section 8.4.3.2)
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8.4.5.2 Effects of Tributary Habitat Prospective Actions

The tributary habitat Prospective Actions do not include specific projects that will improve tributary
habitat used by Snake River sockeye. However, the Action Agencies will undertake a study of
possible sources and locations of mortality of juvenile sockeye before they reach the Snake River as
described above (Section 8.4.5.1). As sockeye smolt production increases (Section 8.4.5.5), the
Action Agencies will develop habitat projects to support natural production (Appendix B.2.2 in Corps
etal. 2007Db).

8.4.5.3 Effects of Estuary Prospective Actions

Juvenile sockeye rear in the natal lakes for one to three years before migrating to the ocean, a stream-
type life history. Estuary habitat restoration projects implemented in the reach between Bonneville
Dam and approximately RM40, restoring riparian function and access to the floodplain (see Section
5.3.3.3 in Corps et al. 2007a), are likely to improve the survival of juvenile Snake River sockeye.

Effects on Species Status

Restoration projects that are placed along the estuary corridor, with an emphasis on the upper portion
of the estuary nearest to Bonneville Dam, are most likely to have a positive influence on life history
diversity and spatial structure (Fresh et al 2005).

Effects on Critical Habitat

The Action Agencies have specified 14 projects to be implemented by 2009 that will improve the
conservation value of the estuary as critical habitat for this species (section 5.3.3.3 in Corps et al.
2007a). These include restoring riparian function and access to tidal floodplains. Restoration actions
in the estuary will have long-term beneficial effects at the project scale. Adverse effects to PCEs
during construction are expected to be minor, occur only at the project scale, and persist for a short
time.

8.4.5.4 Effects of Predation Prospective Actions

Avian Predation

The Prospective Actions include relocating most of the Caspian terns to sites outside the Columbia
basin (RPA Action 54). While this will be beneficial, the available evidence does not indicate that
significant numbers of sockeye smolts have fallen prey to Caspian terns. Continued implementation
and improvement of avian deterrence at mainstem dams (RPA Action 48) is also likely to increase
juvenile sockeye survival by a small amount.

The RPA (Action 46) requires that the Action Agencies develop a cormorant management plan

encompassing additional research, development of a conceptual management plan, and
implementation of actions, if warranted, in the estuary.
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Piscivorous Fish Predation

There is little evidence that piscivorous fish in the Columbia basin prey on juvenile sockeye
salmon (see discussion in Section 8.4.3.4). The best information currently available indicates
that continued implementation of the base Northern Pikeminnow Management Program and
continuation of the increased reward structure in the sport-reward fishery (RPA Action 43) is not
likely to address a limiting factor for this species. Therefore, only a small increase in survival
(safe passage in the juvenile migration corridor) is likely to result from decreased predation rates.

Effects on Species Status
The predation Prospective Actions are likely to have small positive effects on the survival of
juvenile sockeye salmon.

Effects on Critical Habitat
Small positive effects on survival will correspond to a small improvement in the functioning of
safe passage in the juvenile migration corridor.

8.4.5.5 Effects of Hatchery Prospective Actions
The Prospective Actions include two hatchery actions that are expected to benefit Snake River

sockeye:

= Continue to fund the safety-net program to achieve the interim goal of annual releases of 150,000
smolts while also continuing to implement other release strategies in nursery lakes, such as fry and
parr releases, eyed-egg incubation boxes, and adult releases for volitional spawning

= Fund further expansion of the sockeye program to increase total smolt releases to between
500,000 and 1 million fish

Expanding the number of smolts released is the program’s next step toward meeting the goal of
amplifying the wild population. The Action Agencies will also continue to fund the other release
strategies used to date, because using multiple methods increases the likelihood of success.

Effects on Species Status
The continuing and the expanded smolt releases are expected to result in an increase in the abundance
and productivity of the naturally-spawning population.

Effects on Critical Habitat
The smolt releases are not expected to affect PCEs in designated critical habitat.

8.4.5.6 Effects of Harvest Prospective Actions

Management provisions for sockeye in the 2008 U.S. v. Oregon agreement have not changed from
those in the prior agreement. Non-Indian fisheries in the lower Columbia River will be limited to a
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harvest rate of 1% and Treaty Indian fisheries to 5 to 7%, depending on the run size of upriver
sockeye stocks (Table 8.4.5.6-1)

Table 8.4.5.6-1. Sockeye Harvest Rate Schedule.

River Mouth Sockeye Run Size Treaty Harvest Non-Treaty Total Harvest Rate
Rate Harvest Rate
< 50,000 5% 1% 6%
50,000 -75,000 7% 1% 8%
> 75,000 7% * 1% 8 % *

*If the upriver sockeye run size is projected to exceed 75,000 adults over Bonneville Dam, any party may propose harvest
rates exceeding those specified in Part 11.C.2. or Part 11.C.3. of the 2008-2017 Management Agreement. The parties shall
then prepare a revised biological assessment of proposed Columbia River fishery impacts on ESA-listed sockeye and shall
submit it to NMFS for consultation under Section 7 of the ESA.

Effects on Species Status

The Prospective harvest rates will continue to have a small negative effect on the numbers of Snake
River sockeye returning to the captive broodstock program and to spawn naturally in the Sawtooth
Valley lakes.

Effects on Critical Habitat

The effects of harvest activities in the Prospective Actions on PCEs occur from boats or along
the river banks, mostly in the mainstem Columbia River. The gear that are used include hook-
and-line, drift and set gillnets, and hoop nets. These types of gear minimally disturb streambank
vegetation or channel substrate. Effects on water quality are likely to be minor; these will be due
to garbage or hazardous materials spilled from fishing boats or left on the banks. By removing
adults that would otherwise return to spawning areas, harvest could affect water quality and
forage for juveniles by decreasing the return of marine derived nutrients to spawning and rearing
areas.

8.4.5.7 Research, Monitoring & Evaluation Prospective Actions

Please see Section 8.1.4 of this document.

8.4.6 Aggregate Effect of the Environmental Baseline, Prospective Actions, and
Cumulative Effects on Snake River Sockeye

This section summarizes the basis for conclusions at the ESU level.

8.4.6.1 Recent Status of the Snake River Sockeye ESU & Critical Habitat

The Snake River sockeye salmon ESU is comprised of a single MPG and single population spawning
and rearing in Redfish, Pettit, and Alturas lakes in the Sawtooth Valley, and includes artificially
propagated sockeye salmon from the Redfish Lake Captive Broodstock Program. This population is
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the last remaining in a group of what were likely to have been independent populations occupying the
Sawtooth Valley lakes. The Interior Columbia Basin TRT has designated this species at very high
risk. The extremely low number of natural spawners and reliance on a captive Broodstock Program
implemented in 1992 illustrates the high degree of risk faced by this population.

Recent annual abundances of natural-origin sockeye salmon to the Stanley Basin have been extremely
low. Although residual sockeye salmon have been identified in Redfish and Pettit lakes, the
abundance of the ESU is supported by adults produced through the captive propagation program.
Recently, the smolt-to-adult survival of sockeye originating from the Sawtooth Valley lakes rarely has
been greater than 0.3%. The current average productivity is substantially less than the productivity
required for any population to be at Low (1-5%) long-term extinction risk at the minimum abundance
threshold. Based on current abundance and productivity information, the Snake River sockeye salmon
ESU does not meet the viability criteria for non-negligible risk of extinction over 100-year time
period. Short-term extinction risk has been reduced by the captive propagation program; between
1999 and 2007, more than 355 adults returned from the ocean from captive broodstock releases —
almost 20 times the number of wild fish that returned in the 1990s. The program has been successful
in its goals of preserving important lineages of Redfish Lake sockeye salmon for genetic variability
and in preventing extinction in the near-term.

Ocean fishing mortality on Snake River sockeye is assumed to be zero. Non-Indian fisheries in the
lower Columbia River are limited to a harvest rate of 1%. Treaty Indian fisheries are limited to a
harvest rate of 5 to 7% depending on the run size of upriver sockeye stocks. Actual harvest rates over
the last ten years have ranged from 0 to 0.9%, and 2.8 to 6.1%, respectively.

A draft recovery plan containing strategies to address remaining key limiting factors is expected to be
completed later in 2008. Given the extremely low levels of Snake River sockeye returns, initial
recovery efforts are largely focused on improving survival rates of out-migrant smolts. The Stanley
Basin Sockeye Technical Oversight Committee has determined that the next step toward meeting the
goal of amplifying the wild population is to increase the number of smolts released.

The major factors limiting the conservation value of critical habitat for Snake River sockeye are the
effects on the migration corridor posed by the mainstem lower Snake and Columbia River
hydropower system, reduced tributary stream flows and high temperatures experienced by
outmigrating smolts and returning adults, and barriers to tributary migration. The Sawtooth Valley
lakes lie within nearly pristine areas. The production capacity of these naturally oligotrophic systems
is low, but nutrient supplementation in recent years has stimulated primary productivity and the
development of a favorable zooplankton forage community. Non-native kokanee salmon directly
compete for zooplankton forage in most Sawtooth Valley lakes. Ocean conditions that have affected
the status of this ESU generally have been poor since 1977, improving only in the last few years.
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8.4.6.2 Effects of the Prospective Actions on Snake River Sockeye & Critical Habitat

Extinction of this ESU has been prevented and the prospects for survival and recovery now depend on
expanding the existing safety-net program and increasing juvenile and adult survival. The Prospective
Actions are expected to result in an approximately 10-fold increase in the number of sockeye
produced by the captive broodstock program, greatly increasing the number of sockeye released to the
wild, and thereby increasing the likelihood of higher adult returns. The Action Agencies will continue
to fund the existing broodstock program including the continued releases of 150,000 fry and parr,
outplanting of eyed-egg incubation boxes, and releases of adults for volitional spawning.

The Prospective Actions include configuration changes at FCRPS dams that are likely to improve the
survival of juvenile and adult sockeye salmon, although more species-specific data are needed to
ensure that conditions are optimized for this species as well as Chinook and steelhead. The
Prospective Actions therefore require that the Action Agencies assess the feasibility of PIT-tag
marking smolts for tracking survival of this species through the FCRPS. They will also work with
appropriate parties to investigate feasibility and potentially develop a plan for ground transport of
adult sockeye from Lower Granite Dam to Redfish Lake to circumvent the habitat problems that are
causing losses until they can be addressed.

Management provisions for sockeye in the 2008 Agreement have not changed from those in the prior
U.S. v. Oregon Agreement. Actual harvest rates over the last ten years have ranged from 0 to 0.9%
for the non-Indian and 2.8 to 6.1% for the Treaty Indian fisheries, respectively (Section 8.4.3.6).

In aggregate, the prospective actions are expected to improve the survival of juveniles and adults
through the mainstem Salmon and FCRPS migration corridors (safe passage) and together with the
expanded smolt release program to increase the likelihood of higher adult returns.

8.4.6.3 Cumulative Effects Relevant to the Snake River Sockeye ESU

The State of Idaho did not identify any habitat-related actions and programs in the action area by
non-Federal entities that are expected to address low flows and high temperature in the mainstem
Salmon River. The cumulative effects of water withdrawals and land use practices that degrade
riparian conditions are likely to continue the significant adverse effects of similar past activities
that contributed to the environmental baseline for this ESU.

8.4.6.4 Effect of the Aggregate Environmental Baseline, Prospective Actions & Cumulative Effects
on the Snake River Sockeye Salmon ESU

The aggregate effect of the environmental baseline, the Prospective Actions, and cumulative effects
will be an improvement in the viability of SR sockeye salmon. Some limiting factors will be
addressed by improvements to mainstem hydrosystem passage. The installation of surface passage
routes and other configuration changes that will reduce delay and exposure to predators and warm
temperatures in forebays, controlling summer water temperatures at Lower Granite by regulating
outflow temperatures at Dworshak Dam, also correspond to ISAB recommendations to proactively
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address the effects of climate change (Section 8.1.3). However, based on an evaluation of future
Federal actions that have completed Section 7 consultation and cumulative effects, conditions in the
Salmon River portion of the juvenile and adult migration corridors are not expected to improve. If it is
feasible to trap adults at Lower Granite Dam and haul them to the Sawtooth Valley, the adverse
effects of low flows and high temperatures in the mainstem Salmon can be avoided, at least for this
life stage. Management provisions for sockeye in the 2008 Agreement are unchanged from those in
the prior U.S. v. Oregon Agreement and actual harvest rates are likely to be less than those allowed, as
in previous years. Taking into account the obstacles faced, the Prospective Actions provide for the
survival of the species with an adequate potential for recovery.

8.4.6.5 Effect of Aggregate Environmental Baseline, Prospective Actions & Cumulative Effects on
PCEs of Critical Habitat

NOAA Fisheries designated critical habitat for SR sockeye salmon including all Columbia River
estuarine areas and river reaches upstream to the confluence of the Columbia and Snake rivers; all
Snake River reaches from the confluence of the Columbia River upstream to the confluence of the
Salmon River; all Salmon River reaches from the confluence of the Snake River upstream to Alturas
Lake Creek; Stanley, Redfish, Yellow Belly, Pettit, and Alturas lakes; Alturas Lake Creek; and that
portion of Valley Creek between Stanley Lake Creek and the Salmon River. The environmental
baseline within the action area, which encompasses these subbasins, has improved over the last decade
but does not yet fully support the conservation value of designated critical habitat for SR sockeye
salmon. The major factors currently limiting the conservation value of critical habitat are juvenile and
adult mortality at mainstem hydro projects in the lower Snake and Columbia rivers and water
withdrawals, temperature, and degraded riparian conditions in the lower Snake River above Lower
Granite Dam, and in the mainstem Salmon River.

Although some current and historical effects of the existence and operation of the hydrosystem and
tributary and estuarine land use will continue into the future, critical habitat will retain at least its
current ability for PCEs to become functionally established and to serve its conservation role for the
species in the near- and long-term. Prospective Actions will substantially improve the functioning of
many of the PCEs; for example, implementation of surface passage routes at Little Goose, Lower
Monumental, McNary, and John Day dams, in concert with training spill to provide safe egress (i.e.,
avoid predators) will improve safe passage in the juvenile migration corridor. Habitat work in the
mainstem Salmon River and in the lower Columbia River and estuary will improve the functioning of
water quality, natural cover/shelter, forage, riparian vegetation, space, and safe passage, restoring the
conservation value of critical habitat at the project scale and sometimes in larger areas where benefits
proliferate downstream. In addition, a number of actions in the mainstem migration corridor and in
tributary and estuarine areas will proactively address the effects of climate change. These various
improvements are sufficiently certain to occur and to be relied upon for this determination. They are
either required by NOAA Fisheries’ RPA for the FCRPS or otherwise the product of regional
agreement and Action Agency commitment (Upper Snake actions are supported by the SRBA
agreement and harvest by the 2008 U.S. v. Oregon Agreement). There are likely to be short-term,
negative effects on some PCEs at the project scale during construction, but the positive effects will be
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long term. The species is expected to survive until these improvements are implemented, as described
in “Short-term Extinction Risk,” above.

Conclusion

After reviewing the effects of the Columbia River fisheries managed pursuant to the 2008 U.S. v.
Oregon Agreement, including the effects of the environmental baseline, and any cumulative effects,
NOAA Fisheries determines (1) that the Snake River Sockeye ESU is expected to survive with an
adequate potential for recovery and (2) that the affected designated critical habitat is likely to remain
functional (or retain the ability to become functional) to serve the intended conservation role for the
species in the near and long term. NOAA Fisheries therefore concludes that fisheries managed
pursuant to the 2008 U.S. v. Oregon Agreement are not likely to jeopardize the continued existence of
the Snake River Sockeye ESU nor result in the destruction or adverse modification of its designated
critical habitat.
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Section 8.5
Snake River Steelhead

Species Overview

Background

The Snake River (SR) steelhead DPS includes all anadromous populations that spawn
and rear in the mainstem Snake River and its tributaries between Ice Harbor and the
Hells Canyon hydro complex. There are five major population groups with 24
populations. Inland steelhead in the Columbia River Basin are commonly referred to as
either A-run or B-run, based on migration timing and differences in age and size at
return. A-run steelhead are believed to occur throughout the steelhead streams in the
Snake River Basin, and B-run are thought to produce only in the Clearwater and
Salmon rivers. This DPS was listed under the ESA as threatened in 1997, reaffirmed in
2006.

Designated critical habitat for SR steelhead includes all Columbia River estuarine areas
and river reaches proceeding upstream to the confluence of the Columbia and Snake
rivers as well as specific stream reaches in a number of tributary subbasins.

Current Status & Recent Trends

The abundance of SR steelhead has been stable or increasing for most A-run and B-run
populations during the last 20 brood cycles. On average, the natural-origin components
of the A-run populations have replaced themselves whereas the natural-origin
components of the B-run populations have not.

Limiting Factors and Threats

Limiting factors identify the most important biological requirements of the species.
Historically, the key limiting factors for the Snake River steelhead include hydropower
projects, predation, harvest, hatchery effects, and tributary habitat. Ocean conditions have
also affected the status of this DPS. These generally have been poor over at least the last 20
years, improving only in the last few years.

Recent Ocean and Mainstem Harvest

Few steelhead are caught in ocean fisheries. Ocean fishing mortality on Snake River
steelhead is assumed to be zero. Fisheries in the Columbia River were limited to ensure
that the incidental take of ESA-listed Snake River steelhead does not exceed specified
rates. Non-Indian fisheries were subject to a year-round 2% harvest rate limit on A-run
and a 2% harvest rate limit for B-run steelhead. Treaty Indian fall season fisheries were
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subject to a 15% harvest rate limit on B-run steelhead. Incidental harvest rate limits on
B-run steelhead, in particular, have reduced access to harvestable stocks in fall season
fisheries. Recent harvest rates on Snake River steelhead have generally been lower
than what is allowed. The recent harvest rates on A-run steelhead in non-Indian and
treaty Indian fisheries range from 1.0% to 1.9%, and 4.1% to 12.4%, respectively. The
recent harvest rates on B-run steelhead in non-Treaty and treaty Indian fisheries range
from 1.1% to 2.0%, and 3.3% to 15.6%, respectively.
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8.5.2 Current Rangewide Status

With this first step in the analysis, NOAA Fisheries accounts for the principal life history
characteristics of each affected listed species. The starting point is the scientific analysis of the
species’ status, which forms the basis for the listing of the species as endangered or threatened.

8.5.2.1 Current Rangewide Status of the Species

SR steelhead is a threatened species composed of 24 extant anadromous populations in five major
population groups (MPG). Steelhead are anadromous form of rainbow trout, which are not listed. All
populations in this DPS return in the summer and are therefore referred to as “summer-run” in contrast
to “winter-run” steelhead in some other DPSs. Key statistics associated with the current status of SR
steelhead are summarized in Tables 8.5.2-1 through 8.5.2-4.

Limiting Factors and Threats

The key limiting factors and threats for Snake River steelhead include hydropower projects, predation,
harvest, hatchery effects, and tributary habitat. Ocean conditions generally have been poor for this
DPS over the last 20 years (at least), improving only in the last few years. Limiting factors are
discussed in more detail in the context of critical habitat in Section 8.5.3.3.

Abundance

Population-specific adult population abundance is generally not available for SR steelhead due to
difficulties conducting surveys in much of their range. To supplement the few population-specific
estimates, the ICTRT used Lower Granite Dam counts of A-run and B-run steelhead and apportioned
those to A- and B-run populations proportional to intrinsic potential habitat (Appendix A of ICTRT
2007c). The ICTRT generated 10-year geometric mean abundance estimates for two populations in
the Grande Ronde MPG and reported average A-run and average B-run abundance as an indicator for
the other populations. For the two Grande Ronde MPG populations, one recent average abundance
exceeds the ICTRT abundance threshold and the second is below the threshold (Table 8.5.2-1). Both
the A- and B-run averages are below the average abundance thresholds that the ICTRT identifies as a
minimum for low risk. Abundance for Grande Ronde populations, and the average A- and B-run
populations, declined to low levels in the mid-1990s, increased to levels at or above the recovery
ICTRT abundance thresholds in a few years in the early 2000s, and are now at levels intermediate to
those of the mid-1990s and early 2000s (Figure 8.5.2.1-1, showing annual abundance of combined
populations).

Figure 8.5.2.1-1 shows the 1980 to most recent abundance and 5-year geometric mean trends for the
aggregate of all populations above Lower Granite Dam. The 5-year geometric mean increased from
1980, peaking in 1989 and decreasing throughout the 1990s. Aggregate abundance of natural-origin
fish peaked in 2002 and the 5-year geometric mean has been increasing since 2000.
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Figure 8.5.2.1-1. Snake River Steelhead DPS Abundance and 5-Year Geometric Mean (adopted
from Fisher and Hinrichsen 2006)

“Base Period” Productivity

On average over the last 20 full brood year returns (~1980-1999 brood years [BY], including adult
returns through ~2004), A-run SR steelhead populations replaced themselves (Table 8.5.2-1) when
only natural production is considered (i.e., average R/S has been >1.0), while B-run steelhead have
not. In order to ensure that the distribution of productivity estimates among MPGs is clearly stated,
Table 8.5.2-1 displays the average A- and B-run SR steelhead productivities applied to each individual
population. In general, R/S productivity was relatively high during the early 1980s, low during the late
1980s and 1990s, and high again in the most recent brood years (brood year R/S estimates in ICTRT
Current Status Summaries [ICTRT 2007d], updated with Cooney [2008a]).

Intrinsic productivity, which is the average of adjusted R/S estimates for only those brood years with
the lowest spawner abundance levels, has been lower than the intrinsic productivity R/S levels
identified by the ICTRT as necessary for long-term population viability at <5% extinction risk for
average A-run and average B-run populations (intrinsic productivity estimates in ICTRT 2007c).
However, of the two individual Grande Ronde populations with sufficient data for estimates, one had
sufficient intrinsic productivity to meet the ICTRT viability criteria (Joseph Creek) and the other
(Upper Grande Ronde) did not.
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The base period trend in abundance has been stable or increasing (Table 8.5.2-1) for both A-run and
B-run populations, as indicated by median population growth rate (lambda) and BRT trend. The one
exception is the Upper Grande Ronde population, which has lambda less than 1.0 (0.99) when
estimated under the assumption that effectiveness of hatchery-origin and natural-origin spawners is
equal (HF=1).

In summary, abundance has been stable or increasing for A-run SR steelhead over the last 20 brood
years, based on R/S, lambda, and BRT trend estimates >1.0. An exception is the Upper Grande
Ronde population under one assumption for lambda. For B-run SR steelhead populations, natural
survival rates are not sufficient for spawners to replace themselves each generation, as indicated by
average R/S estimates <1.0, but abundance has been increasing, as indicated by lambda and BRT
trend.

Spatial Structure

The ICTRT characterizes the spatial structure risk of nearly all SR steelhead populations as “very
low” or “low” (Table 8.5.2-2). Panther Creek is an exception with “high” risk because only 30% of
the historical range is occupied and there is a significant geographical distance between the single
major spawning area for this population and the location of the next population. This is largely a result
of past mining operations, which are being addressed through other processes, including the EPA
Blackbird Mine Superfund Site clean-up.

Diversity
The ICTRT characterizes the diversity risk of all SR steelhead populations as “low” or “moderate”
(Table 8.5.2-2).

“Base Period” Extinction Risk

Draft ICTRT Current Status Summaries (ICTRT 2007d) characterize the long-term (100 year)
extinction risk, calculated from productivity and natural origin abundance estimates of populations
during the “base period” described above for R/S productivity estimates, as “High” (>25% 100-year
extinction risk) for all B-run populations and three A-run populations (Tucannon, Asotin, and
Chamberlain Creek). The ICTRT defines the quasi-extinction threshold (QET) for 100-year extinction
risk as fewer than 50 spawners in four consecutive years in these analyses (QET=50). Most A-run
populations are characterized as having “moderate” risk (6-25% 100-year extinction risk). One
population (Joseph Creek) is characterized as having a “low” risk of long-term extinction (<5% risk).

The ICTRT assessments are framed in terms of long-term viability and do not directly incorporate
short-term (24-year) extinction risk or specify a particular QET for use in analyzing short-term risk. It
IS not possible to evaluate short-term extinction risk for most individual populations or for average B-
run populations. Table 8.5.2-3 displays results of an analysis of short-term extinction risk at four
different QET levels (50, 30, 1