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Chapter 1 — Introduction

1.1 PURPOSE OF THE COMPREHENSIVE ANALYSIS

In this document, the Action Agencies--the U.S. Department of the Interior, Bureau of Reclamation
(Reclamation), U.S. Army Corps of Engineers (Corps), and Bonneville Power Administration (BPA)—
combined and analyzed the effects of two separate actions on Endangered Species Act (ESA)-listed
species in the lower Snake and Columbia rivers: (a) the operation and maintenance (O&M) of the Federal
Columbia River Power System (FCRPS)®; and, (b) the operation and maintenance of the Reclamation’s
Upper Snake River projects.

In American Rivers v. National Oceanic and Atmospheric Administration (NOAA) Fisheries, the Court
ordered that the analysis of effects occurring in the Upper Snake Biological Opinion (BiOp) remand be
integrated with the analysis of effects for the remand of the 2004 FCRPS BiOp to ensure a
“comprehensive analysis” of the effects of the two actions on the listed species and designated critical
habitat. The Court also affirmed that the agencies were not required to address FCRPS and Upper Snake
actions in one BiOp and allowed for separate consultations and separate BiOps. Because the Upper
Snake River projects and the FCRPS are operated independently of one other, two separate BiOps will be
prepared — one addressing the effects attributed to the operation of the FCRPS, and one that addresses the
effects of the independent operation of 12 Upper Snake River projects. However, because both of these
independent actions hydrologically influence flows in the Snake and Columbia rivers, it is reasonable to
analyze these effects comprehensively.

FCRPS Consultation. The FCRPS Action Agencies have undergone ESA Section 7 consultation on the
effects of the FCRPS? on listed salmon and steelhead since the early 1990s. The current FCRPS litigation
began in 2001 when the National Wildlife Federation et al. (NWF) challenged the adequacy of the 2000
FCRPS BiOp. In 2003, the U.S. District Court of Oregon, found the 2000 FCRPS BiOp “arbitrary and
capricious” and remanded to NOAA Fisheries (also called National Marine Fisheries Service or NMFS).
NOAA Fisheries completed a revised FCRPS BiOp in November 2004.

The NWF challenged the 2004 FCRPS BiOp, and in October 2005, the Court ordered a remand of the
2004 FCRPS BiOp to make a jeopardy determination that complies with the ESA and address the legal
flaws as follows:

1. correct its improper segregation of the elements of the proposed action NOAA Fisheries deems to
be nondiscretionary;

2. correct its improper comparison, rather than aggregation, of the effects of the proposed action on
the listed salmon and steelhead;

correct the flawed critical habitat determinations;

4. fix the inadequacy of the jeopardy determination in addressing the effects of the proposed action
on both recovery and survival; and

5. correct past reliance on mitigation measures that are not reasonably certain to occur.

! The FCRPS comprises 14 Federal multipurpose hydroprojects. The 12 projects operated and maintained by the
Corps are: Bonneville, The Dalles, John Day, McNary, Chief Joseph, Albeni Falls, Libby, Ice Harbor, Lower
Monumental, Little Goose, Lower Granite, and Dworshak dams. Reclamation operates and maintains the following
FCRPS projects: Hungry Horse Project and the Columbia Basin Project, which includes Grand Coulee Dam. The
FCRPS consultation also includes the mainstem effects of other Reclamation projects in the Columbia Basin.

% The FCRPS projects addressed in these consultations were authorized by Congress for multiple purposes including
flood control, navigation, irrigation, power generation, recreation, municipal water supply, fish and wildlife, and
water quality.
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In accordance with instructions from the Court, NOAA Fisheries and the FCRPS Action Agencies are
collaborating with four States and seven Tribes to develop actions to include in the proposed action,
clarify policy issues, and narrow areas of disagreement on scientific and technical information.

Upper Snake River Consultation. In November 2004, Reclamation initiated formal consultation under
Section 7 of the ESA by submitting a biological assessment (BA) to NOAA Fisheries (Reclamation
2004). The BA described 12 separate actions involving operations and routine maintenance at 12
Reclamation projects located upstream of ldaho Power Company’s (IPC’s) Brownlee Reservoir, and
evaluated the potential effects of those actions on ESA-listed endangered or threatened species and their
designated critical habitat. The projects, collectively referred to as the Upper Snake projects, are
Minidoka, Palisades, Michaud Flats, Ririe, Little Wood River, Boise, Lucky Peak, Mann Creek, Owyhee,
Vale, Burnt River, and Baker.

Reclamation initiated consultation because the existing BiOp expired before the start of the 2005
irrigation season, and some components of the proposed actions differed from the actions consulted upon
previously. Most notable was the development of the Nez Perce Water Rights Settlement that described
the conditions for continued provision of salmon flow augmentation from the upper Snake River.

NOAA Fisheries issued its BiOp in March 2005 (2005 Upper Snake River BiOp) (NMFS 2005a). The
2005 Upper Snake River BiOp concluded that Reclamation’s proposed actions were not likely to
jeopardize the continued existence of 13 Columbia River Basin Evolutionarily Significant Units (ESUS)
[or Distinct Population Segments (DPS), which is often used for steelhead] listed or proposed for listing,
or to adversely modify or destroy designated critical habitat for three ESUs.

In 2005, American Rivers and others filed a suit alleging Administrative Procedures Act (APA) and ESA
violations (American Rivers v. NOAA Fisheries). On May 23, 2006, the U.S. District Court of Oregon
held that NOAA Fisheries’ 2005 Upper Snake River BiOp was invalid because it used the same
comparative jeopardy analysis used in the FCRPS BiOp. On September 26, 2006, the Court issued an
order requiring the Federal defendants to produce a comprehensive analysis, which considers the
combined effects of the Reclamation projects and the FCRPS operations on listed species.

The Federal agencies are working together to implement the Court’s instructions in American Rivers v.
NOAA Fisheries, and have developed this comprehensive analysis based on the best scientific and
commercial data available to evaluate the effects of Reclamation’s operation of the Upper Snake projects
together with the effects of the operation of the FCRPS. This Comprehensive Analysis includes an
evaluation of the effects of the:

FCRPS Proposed Reasonable and Prudent Alternative (RPA)
Upper Snake River Proposed Actions (PA)

1.
2.
3. environmental baseline
4. cumulative effects.

This analysis evaluates all of these effects, factoring in the status of the species, and applies the jeopardy
framework described in memoranda prepared by Robert Lohn, NOAA Fisheries Regional Administrator,
dated July 12, 2006, and September 11, 2006 (Lohn 2006a and 2006b).

In conducting the Comprehensive Analysis, the Action Agencies specifically addressed the Court’s
concerns as follows: (1) the analysis of the action makes no distinction between discretionary and non-
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discretionary actions; (2) the effects of the action are considered within the context of other existing
human activities that impact the listed species; (3) critical habitat is considered in the context of life
cycles and migration patterns; any actions on which the Action Agencies rely to improve safe passage are
reasonably certain to occur; (4) the jeopardy analysis expressly considers the prospects for recovery; and
(5) for mitigation measures upon which they rely for benefits, the Action Agencies provide specific plans
as well as a clear, definite commitment of resources; actions that the Action Agencies intend to take but
that may seem less certain, were not included as quantitative benefits in the analysis.

1.2 GEOGRAPHIC AREA

The geographic area of this comprehensive analysis is consistent with the description of the FCRPS
action area and the Upper Snake River project action area identified in the respective BAs.® Generally, the
geographic scope addressed in this comprehensive analysis encompasses the areas that are hydrologically
influenced by the operation of the Upper Snake River projects and the FCRPS projects including the:

o Snake River system including specified tributaries above IPC’s Hells Canyon Complex, the
Snake River from the tailrace of Hells Canyon Dam (the last of IPC’s three Hells Canyon
Complex dams), and the Clearwater River below Dworshak Dam to the confluence with the
Columbia River; and

e Columbia River system from Libby and Hungry Horse dams in Montana, including specified
tributaries down to and including the estuary and plume.

1.3 DURATION OF FCRPS AND UPPER SNAKE RIVER ACTIONS

In 2004, Congress passed the Snake River Water Rights Act of 2004 which implements the Nez Perce
Water Rights Settlement Agreement. The Snake River Water Rights Act provides in pertinent part: “the
Secretary of Interior and the other heads of Federal agencies with obligations under the Agreement shall
execute and perform all actions, consistent with this Act, that are necessary to carry out the Agreement.”
See Snake River Water Rights Act 8§ 4, Pub. L. No. 108-447, 2004 U.S.C.A. (118 stat. 2809, 3433). The
Settlement in turn provides: “The term of this [Snake River Flow] component of the agreement shall be
for a period of thirty (30) years with opportunity for renewal upon mutual agreement” (See Settlement
Term Sheet at Section I11.A and 111.K, Nez Perce Tribe et al. 2004). Thus, as specified by Congress, the
term of Reclamation’s proposed actions and consultations on the Upper Snake River projects is 30 years,
commencing in 2005 through 2034.

The provisions of the Snake River Flow component of the Nez Perce Water Rights Settlement form the
foundation for the upper Snake proposed actions for this consultation. The Settlement provides a
framework for administrative and legislative actions that make possible certain aspects of the proposed
actions. For example, State protection of water provided for flow augmentation has been achieved
through changes to Idaho State law enacted by the Idaho Legislature for the 30-year duration of the Snake
River Flow component of the Settlement (through 2034). Similarly, Reclamation has secured a 30-year
lease of 60,000 acre-feet of private natural flow water rights for flow augmentation, granted solely under
the authorities of the State of Idaho, pursuant to the same Idaho statute.

The term of the FCRPS Proposed RPA is 10 years. The objective of the FCRPS consultation is to
determine whether the 10-year program of actions will avoid jeopardy and adverse modification of critical
habitat and whether it will result in a trend toward recovery for the ESUs and DPSs and the conservation
values of primary constituent elements for designated critical habitat, including its future effects, beyond

® A detailed description of the FCRPS action area is in the FCRPS BA - Section 1.3. A detailed description of the
Upper Snake River action area is in the Upper Snake River BA in Section 2.2.
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the last year of the program’s implementation. This Comprehensive Analysis evaluates the effects from
the FCRPS activities occurring through 2017.

This Comprehensive Analysis contains a quantitative and qualitative analysis of the combined Upper
Snake River PA and FCRPS Proposed RPA and considers various factors in addressing the risks of
extinction and prospects for survival and recovery for listed salmon and steelhead through the year 2017
(a ten year period). Reclamation recognizes the temporal difference between the FCRPS Proposed RPA
and the Upper Snake River PA and the resulting challenge of conducting a comprehensive analysis of
both actions. Under existing case law, Reclamation is required to conduct an analysis that is coextensive
with the 30-year action proposed in its 2007 Upper Snake River BA. In order to evaluate the effects of
the Upper Snake River PA through the year 2034, Reclamation assumed that FCRPS operations would
continue as proposed in the FCRPS BA (Corps 2007). Reclamation used modeled hydrologic data from
MODSIM and HYDSIM to use as part of a qualitative analysis of the hydrologic effects of its Upper
Snake River actions for the years 2017 through 2034 on listed anadromous fish. This qualitative analysis
is contained in the 2007 Upper Snake River BA (Reclamation 2007, see Chapters 3 and 4).

Reclamation will review the Upper Snake River consultation in 2017 to determine whether a continuation
of the PA is acceptable given the conditions of the various populations at the ESUs and DPSs at that time.
This commitment ensures that if the FCRPS Proposed RPA changes after 2017, Reclamation will re-
evaluate its analysis. Further, Reclamation and NOAA Fisheries will continually review the status of
listed salmon and steelhead, Reclamation’s performance, and other factors to determine whether the
triggers specified in 50 CFR 406.16 require earlier reinitiation of consultation.

1.4 ORGANIZATION OF THE COMPREHENSIVE ANALYSIS

The Comprehensive Analysis presented in the following chapters includes supporting material that
describes the Action Agencies’ evaluation of the effects of the:

1. Proposed FCRPS RPA
2. Upper Snake River PA
3. Environmental Baseline
4. Cumulative Effects.

Discussion of the Environmental Baseline is in Chapter 2. Chapter 3 describes the general analytical
approach and methodologies as well as details the numerical analysis for the Interior Columbia River
Basin ESU/DPSs. This chapter is supported by Appendices A through E, which contain resource area
(All-H) specific analytical information. Chapters 4 through 16 provide the detailed ESU/DPS specific
biological analysis. Chapters 17 and 18 explain the Action Agencies’ analysis of the Cumulative Effects
and Other Federal Actions to Conserve Species, respectively. Chapter 19 contains the analysis of the
effects of the proposed FCRPS RPA and the Upper Snake River PA on designated Critical Habitat.
Chapter 20 contains references.
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2 ENVIRONMENTAL BASELINE
2.1 INTRODUCTION

The Comprehensive Analysis addresses the integrated analysis of effects of the Federal Columbia River
Power System (FCRPS) Proposed Reasonable and Prudent Alternative (RPA) and the Upper Snake River
Proposed Actions (PA) on the listed species and designated critical habitat. The “effects of the action” is
defined as “the direct and indirect effects of an action on the species or critical habitat, together with the
effects of other activities that are interrelated or interdependent with that action, that will be added to the
environmental baseline. The environmental baseline includes the past and present impacts of all Federal,
State or private actions and other human activities in the action areas, the anticipated impacts of all
proposed Federal projects in the action area that have already undergone formal or early Section 7
consultation, and the impact of State or private actions which are contemporaneous with the consultation
in process” (50 CFR § 402.02). In the following two paragraphs, the Action Agencies explain how the
environmental baseline is incorporated into the biological analysis, its observations and conclusions.

The analytical approach employed in this Comprehensive Analysis considers the biological requirements
for survival and recovery of the Endangered Species Act (ESA)-listed species in question, and evaluates
whether the species are likely to survive and trend toward recovery after considering the combined effects
of the FCRPS Proposed RPA and the Upper Snake River PA, the environmental baseline, and cumulative
effects. Itis a lifecycle survival analysis that necessarily considers all mortality factors affecting the
listed species, as well as all actions that have an impact on the species’ survival, productivity, and
population growth rates. In effect, the analysis makes no distinction between the Federal action, the
environmental baseline, or cumulative effects. All impacts on the salmon or steelhead lifecycle are
combined for the purposes of this analysis.

The quantitative analysis employed in this Comprehensive Analysis relies on commonly used and
accepted biological metrics that measure lifecycle survival (also referred to as productivity, population
growth rate, or abundance trend), as well as estimated extinction risk, under different modeling
assumptions. Because the analysis proceeds from empirical estimates of average lifecycle survival over
an historical period, it captures all sources and causes of salmon mortality during that period. The
analysis then “adjusts” those average historical survival estimates to reflect current conditions—again,
combining all sources of mortality as well as survival improvements into the analysis. Finally, it builds
upon this estimate of current survival to incorporate the effects of the proposed RPA/PA combined with
any anticipated effects of proposed Federal projects that have undergone Section 7 consultation and the
effects of State and private actions that are reasonably certain to occur. Thus, the conclusions in this
Comprehensive Analysis are based upon an analytical process that seeks to integrate all effects on the
salmonid lifecycle into every step of the analysis.

2.2 BIOLOGICAL REQUIREMENTS AND ESSENTIAL HABITAT
FEATURES

Detailed information used in this analysis on the status of the species and base and current status can be
found in the introduction, key limiting factors, base status, and current status sections of Chapters 4
through 16 of this Comprehensive Analysis and Appendix A of the FCRPS BA.

The Action Agencies also referred to several other sources for baseline information. These sources
included population-level datasets supplied by the Interior Columbia Basin Technical Recovery Team
(TRT) (Cooney 2006), National Marine Fisheries Service (NMFS; also called National Oceanic and
Atmospheric Administration [NOAA] Fisheries) recovery plans for salmon and steelhead in the Columbia
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River Basin (2007 Reference File), the 2000 and 2004 FCRPS Biological Opinions (BiOps) (NMFS
2000, 2004), 2005 Upper Snake River BiOp (NMFS 2005a), and updated status of Federally listed
Evolutionarily Significant Units (ESUs) of West Coast salmon and steelhead (NMFS 2005b).

2.3 FACTORS AFFECTING SPECIES

Salmon and steelhead have been adversely affected in the Columbia River Basin over the last century by
many activities including human population growth, urbanization, introduction of exotic species,
overfishing, development of cities and other land uses in the floodplains, water diversions for all
purposes, dams, mining, farming, ranching, logging, hatchery production, predation, ocean conditions,
and loss of habitat (Lackey et al. 2006). Factors affecting salmon and steelhead related to the FCRPS and
Reclamation’s projects are briefly discussed below; these effects were documented in detail previously
(NMFS 2000, chapters 5 and 6; NMFS 2005a). This information and other factors were integrated into
the analytical approach as described in Appendix B of this Comprehensive Analysis.

A description of recent improvements for salmon and steelhead can be found in Appendix A of the
FCRPS BA. The system overhaul included structural and operational changes for fish passage at the
mainstem dams; regulating flow to assist juvenile fish migration; spill operations to assist juvenile fish
passage; transport of juvenile fish; control of predators; hatchery improvements; habitat improvements;
harvest changes; development of performance standards; and research, monitoring, and evaluation
(RM&E) to support adaptive management.

2.3.1 Hydrologic Effects

2.3.1.1 Streamflow Effects of FCRPS and Other Reclamation Project Operations

Hydropower and water management in the Columbia River Basin have impeded salmonid migrations,
altered habitats, and increased predation on and competition faced by juvenile salmonids. The following
descriptions are from NMFS (2004 and 2005a) unless otherwise indicated.

2.3.1.2 Flow Alterations

Changes in flow patterns and quantity can affect salmon migration and survival through both direct and
indirect effects. Juvenile and adult migration behavior and travel rates are related to river flow and
several other factors. Current flow depletions and estimated hydrologic conditions of the current FCRPS
and Upper Snake River operations are reported in Appendix B of this Comprehensive Analysis.

Flow fluctuations may stimulate or delay juvenile migration or adult migration, thereby affecting the
timing of juvenile arrival in the estuary and ocean or adult arrival at the spawning grounds. Flow also
affects the availability of habitat for mainstem spawning and rearing stocks. Rapid diurnal flow
fluctuations can disrupt mainstem spawners, leave redds dewatered, or strand juveniles.

As described in Appendix A of the FCRPS BA, many activities by the Action Agencies have reduced
these adverse effects. The Action Agencies improved flow regulation for salmon migrations and acquired
water for flow augmentation.

2.3.1.3 Water Quality

Flow regulation, reservoir construction, and other factors have increased average water temperatures
beyond optimums for salmon in the lower Columbia River. Large mainstem storage reservoirs have
decreased maximum summer temperatures in the lower Snake and Columbia rivers, but have increased
the period of time when temperatures are higher than optimal for salmonids. High water temperatures can
cause migrating adult salmon to stop or delay their migrations. Warm temperatures can also increase the
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susceptibility of fish to disease. There are many periods of the year, including months when salmon are
present, that water temperatures remain within the acceptable range. Flow management and flow
augmentation are also used to improve water temperatures, when appropriate (Appendix A of the FCRPS
BA).

Flow regulation and reservoir construction also have increased water clarity, which can affect salmon
through food availability and susceptibility to disease and predation. Water can become supersaturated
with atmospheric gases, primarily nitrogen, when water is spilled over high dams. This can result in
substantial stress, which can lead to mortality. Gas supersaturation poses the greatest risk for the salmon
stocks in the Lower Columbia Domain, which must pass Bonneville Dam or transit the portion of the
mainstem immediately downstream of Bonneville Dam. As described in Appendix A of the FCRPS BA,
many actions have reduced harm to salmon and steelhead related to supersaturated gas; these actions
include spill management for juvenile passage and construction of spill deflectors at Bonneville, John
Day, McNary, Ice Harbor, Lower Monumental, and Lower Granite dams.

2.3.1.4 Altered Ecosystems

Modification of riverine habitat into impoundments has resulted in changes in habitat availability,
migration patterns, feeding ecology, predation, and competition. For example, the Bonneville Dam
impoundment has inundated some spawning habitat in the lower reaches of the upper Columbia Gorge
tributaries. Downstream migration is slower through impoundments; upstream migration is faster. Food
webs are different in the impoundments than in natural rivers. Predation is a major source of mortality,
although the same may have been true in the predevelopment condition. Reservoir conditions (flow and
temperature) may favor the growth of fish predators, including native northern pikeminnow and nonnative
walleye and smallmouth bass. Appendix A of the FCRPS BA describes a host of actions implemented
since 1994 designed to reduce some of these impacts.

2.3.1.5 Migration Barriers

Blocked Habitat

The construction of Grand Coulee Dam in 1939 blocked access to historical production areas for upper
Columbia River spring Chinook salmon and steelhead (National Research Council 1996, cited in Interior
Columbia Basin TRT 2003). Chief Joseph Dam, the reregulating dam for Grand Coulee and downstream
of Grand Coulee, is also impassable. The Sanpoil, Spokane, Colville, Kettle, Pend Oreille, and Kootenai
rivers each may have supported one or more populations of Chinook salmon and/or steelhead.

Before European contact, Snake River fall Chinook salmon are believed to have occupied the mainstem
Snake River up to Shoshone Falls (Gilbert and Evermann 1894, cited in Interior Columbia Basin TRT
2003). In particular, the area downstream of Upper Salmon Falls, at river mile (RM) 578, was identified
by Evermann (1896) as the “... largest and most important salmon spawning ground of which we know in
Snake River.” After loss of these upstream reaches with construction of Swan Falls Dam in 1901, the
reach between Marsing, Idaho, and Swan Falls Dam (RM 349 to 424) is believed to have been the
primary spawning and rearing area for Snake River fall Chinook salmon (Irving and Bjornn 1981; Haas
1965, cited in Interior Columbia Basin TRT 2003). However, construction of the Hells Canyon Dam
Complex (1958 to 1967) cut off access to historical habitat upstream of RM 248. Additional fall Chinook
salmon habitat was lost through inundation as a result of the construction of the lower mainstem Snake
River dams (Groves and Chandler 1999). In addition to the loss of fall Chinook salmon habitat on the
mainstem Snake River, the Hells Canyon Dam Complex cut off access to historical habitat in seven
tributaries for spring/summer Chinook salmon and steelhead. The seven tributaries are the Boise, Burnt,
Bruneau, Owyhee, Payette, Powder, and Weiser rivers. Black Canyon Dam, completed in 1924, blocked
access to historical habitat for sockeye salmon in the Payette River above RM 38.7.
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2.3.1.6 Juvenile Dam Passage

Smolts typically migrate near mid-channel in the upper water column where water velocities are greatest.
Juvenile fish generally pass the Federal mainstem dams either through spillways, turbines, surface
collectors or through screened juvenile bypass systems. Some fish are delayed in the forebays at some
mainstem hydroelectric projects during daylight, reluctant to sound so they can either enter a turbine or
find the intake to some of the juvenile bypass systems.

Juveniles may experience substantially different mortality rates depending on whether passage occurs via
turbines, a bypass system, or spill. Turbines are typically the most hazardous route." Mortality results
from abrupt pressure changes in the turbines and from mechanical injury. Thus, spillways, surface
collectors, and bypass systems are generally the safer routes of passage.

At many projects, current operations provide dedicated spill to facilitate dam passage by juveniles.
Surface bypass systems have generally proven highly effective at safely guiding juvenile fish downstream
through non-turbine passage routes. Appendix A to the FCRPS BA explains the many actions already
implemented to improve juvenile salmon passage at dams, including spill improvements, addition of the
Bonneville Corner Collector, and the addition of removable spillway weirs (RSWSs) at Ice Harbor and
Lower Granite dams. Current dam survivals are discussed in Appendix B of the FCRPS BA.

Juvenile bypass systems that divert fish from turbine intakes are now in place at almost all the Federal
mainstem dams in the Columbia River system.? Most systems involve large submerged screens that
project downward into the turbine intakes and deflect fish upward into a gatewell, where they pass
through orifices into channels that run the length of the dam. The fish are then either routed back to the
river below the dam or to the transport facilities at three of the four Snake River dams (Lower Granite,
Little Goose, and Lower Monumental), and McNary Dam on the Columbia River. Appendix A to the
FCRPS BA notes improvements to bypass systems and fish transportation.

Spillways are generally considered to be one of the safest passage routes for fish passing the Federal
mainstem dams (NMFS 2005c). However, studies have shown that survival through spill may vary
depending on the dam, level of spill, spill patterns, fish size and stock specific, and due to environmental
conditions. (e.g., at Bonneville Dam in 2004, daytime spill survival for subyearling fish was 87 percent,
while at other times spillway survival was 98 percent. Further explanation of spillway passage and
improvements in spillways is contained in Appendix A to the FCRPS BA.

Specific seasonal releases of water from the dams, called flow augmentation, are meant to aid salmon
migration. Water stored in several FCRPS dams in the upper Columbia River and Snake River basins is
used to augment flows when juveniles are moving through the system. Water stored during winter storms
is released in the spring and summer months to improve flows (and in some cases, water temperatures) in
the lower Snake and Columbia rivers.

! In conventional Kaplan turbines, fish may be injured or killed by mechanical, pressure, or shear related affects in
passage through a turbine (Electric Power and Research Institute 1987). Recent turbine designs are intended to
reduce the effects associated with mechanical or pressure related injuring to fish. Chelan Public Utility District
(PUD) therefore recently replaced all of the units at Rocky Reach Dam with “reduced gap” turbines (i.e., smaller
spaces between the turbine blades and the walls of the housing and at the hub). The Corps is upgrading turbine units
at Bonneville Powerhouse 1 (PH1) with minimum gap runners (MGRs), which has been shown to reduce injuries on
juvenile fish passing through the turbines.

2 Screened bypass systems are operational at Bonneville PH1 and second powerhouse (PH2), John Day, McNary,
Ice Harbor, Lower Monumental, Little Goose, and Lower Granite dams. For the Federal mainstem dams, only The
Dalles Dam does not have a screened juvenile bypass system, as it relies on a surface collector and spill as the
primary routes for juvenile passage.

Comprehensive Analysis 2-4 August 2007



Chapter 2 — Environmental Baseline

In combination, actions for fish, as indicated in Appendix A of the FCRPS BA, have resulted in improved
juvenile salmon survival past the dams. For Snake River juveniles, system survival is now equivalent to
what it was in the 1960s, when only four Federal dams were in place on the Columbia and Snake rivers.

A more comprehensive analysis of juvenile and adult direct and indirect effects of passage through the
mainstem dams can be found in the two NMFS technical memorandums (NMFS 2005c,d).

2.3.1.7 Adult Dam Passage

Fish passage in the form of fish ladders is provided at the eight mainstem FCRPS projects in the lower
Snake and lower Columbia rivers and the five mainstem U.S. Federal Energy Regulatory Commission
(FERC)-licensed projects in the Mid-Columbia River reach. In general, adult passage facilities are highly
effective. Nonetheless, salmon may have difficulty finding ladder entrances, and fish also may fall back
through the spillway or turbines, either voluntarily (like steelhead that often “overshoot” their natal
stream), or involuntarily, after exiting the fish ladder.

Appendix A to the FCRPS BA documents improvements at the mainstem dams to support adult
migration. Adult survival past the dams is good for all listed species.

2.3.2 Habitat Effects

The quality and quantity of habitat for salmon and steelhead have declined during much of the past 150
years. For at least the past decade, substantial habitat improvement efforts have been under way
throughout the Columbia River Basin. A compilation of habitat and primary constituent element status is
noted in the 2007 Reference File. Appendix A to the FCRPS BA reports improvements in habitat related
to past Action Agencies’ work. In addition, the States of Washington, Oregon, and Idaho and other
entities have implemented habitat improvement projects throughout the Columbia River Basin.

2.3.3 Hatchery Effects

The Comprehensive Analysis assumes that average hatchery impacts on listed fish during a 20-year base
period approximately spanning brood years 1980 to 1999 would continue into the future (except where
specifically noted in the analysis). The hatchery programs that the Action Agencies have included as part
of the programmatic consultation are listed in Attachment B.2.3-3 of the FCRPS BA. Most of the FCRPS
mitigation hatchery programs (Lower Snake River Compensation Plan, Grand Coulee Dam mitigation,
and Dworshak and John Day mitigation) were in operation during this entire 20-year period and continue
to operate today.

Acrtificial propagation programs authorized by Congress under the Lower Snake River Compensation Plan
are included in the environmental baseline. The artificial propagation facilitates under this program were
originally authorized to help mitigate for the construction of the four Federal lower Snake River
hydroelectric dams.

All Federal and non-Federal artificial propagation programs in the Columbia River Basin above Priest
Rapids Dam are included in the environmental baseline. The current Section 7 BiOp for hatchery
operations associated with unlisted salmon species (for Federally funded programs) and Permit 1347 (for
State-operated programs) both expire October 22, 2013. ESA permits [1396, U.S. Fish and Wildlife
Service (USFWS) and 1412, Confederated Tribes of the Colville Reservation] associated with listed
steelhead are in place through October 2, 2008, and permit 1395 [issued to the Washington Department of
Fish and Wildlife (WDFW)] is in place through October 2, 2013. ESA permit 1300, issued to the
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USFWS to propagate listed spring Chinook salmon, is in place through December 31, 2007, and permit
1196, issued to WDFW, expires January 20, 2014.

For more than 100 years, hatcheries in the Pacific Northwest have been used primarily to produce fish for
harvest and to replace natural production lost to dam construction and other development. They have also
been used to sustain naturally produced salmonid populations (e.g., Redfish Lake sockeye salmon).

A large proportion of salmonids returning to the region are first-generation hatchery-origin fish. For
example, 80 percent of upper Columbia River steelhead, 50 percent of upper Columbia River spring
Chinook salmon, 85 percent of Snake River steelhead, 60 percent of Snake River fall Chinook salmon,
and 80 percent of Snake River spring/summer Chinook salmon originated in hatcheries (Federal Caucus
2005). Because hatcheries have traditionally focused on providing fish for harvest, it is only recently that
the adverse effects of hatcheries on natural populations have been demonstrated. When appropriate,
hatcheries can also be used as a “safety-net” for listed species. NMFS has described the effects of
Columbia River Basin artificial propagation programs on ESA-listed stocks in numerous documents,
including NMFS (2003), NMFS (2004), and the recent updated status review (NMFS 2005b).

The role hatcheries play in the Columbia River Basin is being redefined by NMFS through its final
proposed hatchery ESA listing policy, development of environmental impact statements, hatchery reform
efforts, and recovery planning efforts. These efforts will focus on maintaining and improving ESU
viability. Research designed to clarify interactions between natural and hatchery fish and to quantify the
effects of artificial propagation on natural fish will play a pivotal role in informing these efforts. The
final facet of these initiatives is to use hatcheries to create fishing opportunities that are benign to listed
populations (e.g., terminal area fisheries). Improvements to hatchery operations that benefit listed salmon
are documented in Appendix A to the FCRPS BA.

2.3.4 Harvest Effects

This Comprehensive Analysis assumes that average harvest impacts on listed fish during a 20-year base
period approximately spanning brood years 1980 to 1999 would continue into the future.

Treaty Indian fishing rights in the Columbia River Basin are under the continuing jurisdiction of the U.S.
District Court of Oregon in U.S. v. Oregon, No. 68-513 (D. Or., continuing jurisdiction case filed 1968).
The parties to U.S. v. Oregon are the United States acting through the Department of the Interior (USFWS
and Bureau of Indian Affairs) and Department of Commerce (NMFS [also called NOAA Fisheries]); the
Warm Springs, Umatilla, Nez Perce, Yakama, and Shoshone-Bannock Tribes; and the States of Oregon,
Washington, and Idaho.

Starting in 1977, Tribal and State fisheries subject to U.S. v. Oregon have been regulated pursuant to a
series of court orders reflecting court-approved settlement agreements among the parties. The last long-
term agreement, known as the Columbia River Fishery Management Plan (CRFMP), was adopted and
approved by the Court in 1988 and expired in 1999. At the Court’s direction and under its supervision,
the parties are currently in the process of negotiating a new long-term agreement.

During the past 10 years, harvest has been managed pursuant to the CRFMP and successor agreements
that contain restraints on the fisheries necessitated by the ESA listings of some of the ESUs. As a result,
NMFS has conducted ESA Section 7 consultations and issued no-jeopardy opinions covering these
agreements and their impact on ESA-listed species.
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2.4 ALREADY COMPLETED SECTION 7 CONSULTATIONS

This consultation includes the Columbia River mainstem effects of the following Reclamation projects
that have already undergone Section 7 consultation for tributary effects: Crooked River, Deschutes,
Wapinitia, and Umatilla projects.

The Action Agencies reviewed materials provided by NMFS on already completed ESA Section 7
consultations in the Columbia River Basin since November 30, 2004. The results of this effort are
summarized briefly in Chapters 4 through 14 (sections titled: Other Federal Actions That Have
Completed ESA Consultation). NMFS reported completed consultations on habitat actions that benefit
salmon, steelhead, or other species throughout many of the Columbia River tributaries. The lists from
NMFS also included actions not directed toward benefiting fish, such as bridge repairs, fire-suppression
activities, and other activities.
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3.1 EFFECTS ANALYSIS: POPULATION METRICS AND
ANALYTICAL FRAMEWORK

3.1.1 Introduction

This chapter describes the analytical approach and population metrics used to assess the status of the
Evolutionarily Significant Units (ESUs) of salmon [or the term Distinct Population Segments (DPSSs),
which is often used for steelhead] in the Interior Columbia River Basin listed as threatened or endangered
under the Endangered Species Act (ESA). For the most part, adequate information is available to
guantitatively estimate abundance and productivity for populations in the Interior Columbia River Basin.

Where information is generally available for populations within an ESU, but data are lacking for a limited
number of populations in the ESU, the analysis assumes that the populations for which data are available
are reasonably representative of the populations lacking such data. For ESUs where sufficient
population-level information is lacking for most populations, the quantitative analytic approach described
in this chapter is not used. The analysis for those ESUs is necessarily qualitative. This is the case, to a
significant degree, for the Snake River Steelhead DPS in the Interior Columbia River Basin, where
Interior Columbia Basin Technical Recovery Team (TRT) estimates for “average” A-run and B-run
populations are relied upon, but may not be representative of the status of specific populations. It is
entirely the case for all of the listed ESUs in the lower Columbia River and Willamette River basin.

For those ESUs , the analysis relies on base period information supplied by National Marine Fisheries
Service (NMFS, also known as National Oceanic and Atmospheric Administration [NOAA] Fisheries)
Biological Review Team (BRT), the Willamette-Lower Columbia TRT, and local recovery boards.
Estimates of current and prospective status for these populations and ESUs are almost entirely qualitative,
based upon best professional judgment.

The analytical approach described in this chapter considers the biological requirements for survival and
recovery of the listed species, and evaluates whether the species are likely to survive and be placed on a
trend toward recovery after considering the effects of the Federal Columbia River Power System
(FCRPS) Proposed Reasonable and Prudent Alternative (RPA) and the Upper Snake River Proposed
Actions (PA) aggregated with the environmental baseline and cumulative effects. As such, itis a
lifecycle survival analysis that necessarily considers all mortality factors affecting the listed species, as
well as all actions that have an impact on the species’ survival, productivity, and population growth rates.

This chapter includes a description of the step-wise process for estimating how population metrics
indicative of lifecycle survival would change over time based on:

1. hind casting the effects of recent actions or changes that have been implemented to improve
survival relative to the base period used for our assessments (generally the 20-year period from
about 1980 to 2000); and

2. implementation of those future actions proposed to be implemented by the Action Agencies,
aggregated with other changes that have undergone ESA Section 7 consultation and/or are
reasonably certain to occur.

These actions include both operational and configuration changes designed to:

e improve juvenile survival past dams and through the reservoirs of the FCRPS,

e improve tributary habitat conditions,
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e improve estuary habitat conditions,
e decrease avian and piscivorous predation, and

e improve hatchery operations.

In the case of prospective improvements attributed to tributary habitat improvements, these were divided
into those planned for the near term (2007 to 2009) and those for the long term (2010 to 2017). For the
purposes of this analysis, the Action Agencies relied upon datasets provided by the Interior Columbia
Basin TRT (Matheson 2006; Cooney and Matheson 2006).

Subsequent sections of this chapter describe the:

o relationship between the Action Agencies’ analytic approach and NMFS’ proposed jeopardy
standard,

e metrics used in this analysis,

e methods used to estimate extinction probabilities,

e method used to estimate survival improvements related to certain categories of hatchery reform,
e treatment of statistical uncertainty, and

o multiple quasi-extinction thresholds used for extinction modeling purposes.

3.1.2 Jeopardy Analysis and Metrics

In two recent memoranda (Lohn 2006a, b), NMFS described the framework it intends to use in its
Biological Opinion (BiOp) for the FCRPS and Upper Snake River. These memoranda address, among
other topics, the general analytical framework for determining current and future population status, a
strategy for judging the benefits of reduced risk associated with changes in the All Hs (hydro, habitat,
hatchery, and harvest), the definition and application of a jeopardy standard, and a list of biological
metrics of population status that can be used in the jeopardy determination and for judging progress
toward recovery. The Action Agencies’ biological analysis seeks to conform to the approach described in
the NMFS memoranda.

NMPFS has indicated that the jeopardy determination will address both the survival and recovery of the
listed species. While it is obvious that a species must survive to avoid jeopardy, the recovery
consideration requires further explanation. As contemplated by NMFS, the recovery test will need to
demonstrate a “trend toward recovery” based on the “the expected effectiveness of the mitigation
measures in reducing obstacles to recovery...” (Lohn 2006b).

NMFS has indicated it will look at multiple biological metrics to assess the status of listed populations in
the context of its jeopardy analysis (Lohn 2006b). NMFS logically argues that no one metric by itself is
adequate to render a jeopardy determination. Any individual metric is sensitive to different assumptions
and measures different aspects of a species’ status. The metric that NMFS suggested as a primary (but
not the only) indicator of the survival component of the jeopardy analysis is modeled risk of quasi-
extinction. The metrics identified for the recovery component include cohort replacement rate or recruits-
per-spawner (R/S) productivity, median annual population growth rate or lambda (1), and the log-
transformed abundance trends of natural-origin spawners. All of these metrics can provide valuable
insight into the status of the population, but each has inherent limitations and biases that need to be
considered. All are highly dependent on the quality of data that are used in the calculations. All of the
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population level metrics are estimated using the same datasets, which were supplied by the Interior
Columbia Basin TRT.

This jeopardy construct effectively establishes a framework in which selected biological metrics are
potentially appropriate for one or both of the analyses (i.e., survival and recovery). For example,
estimating risk of extinction over a particular time horizon (i.e., a population viability analysis [PVA])
logically addresses the question of survival, but it is not the only population metric relevant to survival.
Productivity metrics such as R/S or median population growth rate are also important indicators of
survival potential. Recent abundance and abundance trends are also significant to an analysis of this kind.

Similarly, although progress toward recovery can be gauged using such metrics as R/S, median
population growth rate, and general trend analyses, the results of a PVA are also relevant. That said, in
the sections that follow, the metrics are presented in the context of the survival or the recovery standard,
with the understanding that the distinction is not black and white.

An important caveat to note in the use of all of these metrics for assessing population status is that they
are estimates and not absolute values; each has an associated confidence interval that is explicitly
acknowledged. Data underpinning these estimates, although considered the best available, were collected
by a variety of different agencies (and individuals), using protocols that evolved and changed over time.
These metrics are best viewed as broad indicators of population status and expected trends over time. A
more thorough discussion on this subject can be found below. Estimates of these parameters for selected
salmon and steelhead stocks in the Interior Columbia River Basin are presented in Attachments A-1
through A-6 to Appendix A.

The following is a brief description of each of these metrics as currently applied to salmon populations in
the Columbia River Basin, and a discussion of some generally acknowledged strengths and limitations of
each.

3.1.2.1 Survival Component of the Jeopardy Analysis
NMFS has indicated that it will consider the following metrics and qualitative biological information in
assessing the survival component of the jeopardy analysis.
e A 24-year quasi-extinction risk analysis (quasi-extinction = <50 spawners for each of four
consecutive years);
e Recent trends in abundance and productivity (trends are stable or showing improvement);

e The degree to which safety-net and/or supplementation hatchery programs meet program
objectives;

e The degree to which actions targeted at limiting factors and threats are anticipated to generate
biological benefits in the short term have been implemented; and

e The effectiveness of monitoring, performance standards, adaptive management, and governance
in addressing short-term threats to an ESU.

For the purposes of this biological analysis, no single model or indicator is relied upon as a “bright-line”
test. Survival determinations are based on the entire spectrum of quantitative and qualitative information
available.

3.1.2.2 Extinction Probability

Population Viability Analysis is used to estimate the likelihood (expressed as a percentage) that a
population will persist over a selected time horizon. A commonly used standard in conservation
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biology for a negligible risk of extinction is less than 5 percent risk of extinction in 100 years. This is
used in some instances as a biological listing and/or delisting standard under the ESA. For the purpose
of a jeopardy analysis, NMFS has indicated that it will consider 24-year quasi-extinction risk, with
quasi-extinction defined as 50 or fewer spawners in each of four consecutive years. It is the Action
Agencies’ intent to model extinction probabilities at a variety of extinction thresholds to provide a
firmer base for our determinations. A more detailed description of the modeling method used to
develop these estimates is presented in Appendix A, and results of these estimates are presented in
Attachments A-1 through A-6 to Appendix A.

Key aspects of this analysis that affect the ultimate utility of the estimate as an indicator of survival are
the choices of the time horizon, and the definition of quasi-extinction. With regard to the time horizon,
24 years was selected rather than a more traditional 100-year period because 1) the high uncertainty
typically associated with the longer 100-year time horizon, and 2) the shorter time horizon affords the
potential to further modify actions in the near term through an adaptive management process (if
monitoring and evaluation indicate a need for further action to avoid longer term risk).

The selection of a quasi-extinction threshold (QET) = 50 is largely a policy choice that sets a high bar
for meeting a criterion of less than 5 percent risk. Because the use of this modeling threshold may
overstate the risk to small populations that have persisted for decades at low abundance (i.e., average
annual returns of 20 to 100 adults), the Action Agencies consider results of a range of sensitivities
using QETs of 1, 10, 30, and 50 fish.

A more detailed discussion of the rationale for the range of QET assumptions used in this modeling
exercise can be found in Appendix A.

3.1.2.3 Viable Salmonid Population Characteristics and Other Considerations

The primary quantitative considerations in this biological analysis are abundance and productivity.
However, conserving and rebuilding sustainable salmonid populations involves more than meeting
abundance and productivity criteria. Accordingly, NMFS has developed a conceptual framework
defining a Viable Salmonid Population (VSP) (McElhany et al. 2000). In this framework there is an
explicit consideration of four key population characteristic or parameters for evaluating population
viability status: abundance, productivity (or population growth rate), biological diversity, and
population spatial structure.

Based on the current understanding of population attributes that lead to sustainability, the VSP
construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a
species’ biological diversity or its spatial structure and distribution is limited within the timeframe of
the Action Agencies’ Proposed RPA. That said, this biological analysis is informed by consideration of
the VSP parameters and V'SP risk ratings developed by the relevant TRTs. More discussion on this
subject can be found in Chapters 4-16 of this Comprehensive Analysis.

In addition to the various VSP parameters, other considerations for judging population status relative to
the survival component of the jeopardy standard are largely of a qualitative nature. These include the
degree to which:

1. hatchery supplementation programs mitigate risk;
2. limiting factors are identified and addressed in the short term; and

3. the existence of a rigorous monitoring and evaluation program to closely track population status.
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Although hatchery programs have been identified as a major source of risk to natural salmon populations
(primarily by reducing biodiversity and fitness), this criticism is largely the result of poorly conceived and
managed programs in the past. Whereas hatcheries were historically dedicated to the mass production of
fish for mitigation for habitat loss and dam construction (largely for the purposes of harvest), today’s
hatcheries can potentially play a significant role in the conservation and rebuilding of species. Recent
advances in understanding the importance of using locally-adapted broodstocks in supplementation
programs, and implementing genetic management plans to optimize genetic and life history diversity
mean that a well-designed supplementation program can provide both a hedge against near-term
extinction risk, while buying time to address the underlying causes of poor population productivity.

An exception to the general qualitative approach for considering hatchery effects applies in cases where
improvements in hatchery management have resulted in either significant reductions in straying of
hatchery fish derived from non-native broodstock or where broodstock management protocols for
intentionally supplemented populations are substantially improved. In both instances, the Action
Agencies’ believe it is possible to arrive at a quantitative estimate of the resulting productivity
improvement in the naturally spawning population. The methods employed in this analysis are described
in Appendix A.

Another qualitative consideration in evaluating short-term survival is the degree to which actions targeted
at limiting factors and threats are expected to produce biological benefits. A high degree of confidence
would logically be expected if, for example, the action(s) had been employed in several similar situations
and monitoring and evaluation had documented its effectiveness. The highest level of confidence would
be afforded to those actions or approaches whose effectiveness has been documented in the peer-reviewed
literature.

A key factor in minimizing the risk of extinction is the implementation of a comprehensive monitoring
and evaluation program that can serve to quickly identify rapidly declining populations. Although
identifying a population in steep decline is an important step, it is perhaps equally important to have in
place an adaptive management plan that includes contingency plans for implementing aggressive action
on short notice. Such actions could include implementation of a captive rearing or captive broodstock
program, emergency harvest closure, and site-specific actions to open blocked assess to spawning and
rearing habitat.

3.1.24 Recovery Component of the Jeopardy Determination

NMFS has indicated that it will consider the following metrics and qualitative biological information in
assessing the recovery component of the jeopardy analysis.

e 10- and 20-year geometric means of natural R/S; a “trend towards recovery” generally would be
indicated if this metric is estimated to be greater than 1.0.

o 12-to 20-year A, based on 4-year running sums and Dennis-Holmes diffusion approximation
method; a “trend towards recovery” would be indicated if this metric is estimated to be greater
than 1.0.

e Regression of log-transformed natural spawners (+1) from 1990-present and from all available
years to present; a “trend towards recovery” would be indicated if this metric is estimated to be
greater than 1.0.

e Life stage survival information (e.g., juvenile reach survival estimates), as indicators of
improvement in limiting factors and threats.
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The Action Agencies’ biological analysis primarily relies upon longer term productivity, A, and trend
estimates consistent with the principle that a longer time series provides better estimates — estimates that
are less likely to be unduly influenced by shorter term climate conditions and other phenomena.

On another subject: some commenters have stated that a population growth rate or productivity estimate
only slightly greater than 1.0 is not sufficiently high to be considered indicative of a trend towards
recovery for populations presently at low levels of abundance. One commenter has indicated that
population growth rate at low densities should be closer to 3.0 in order to avoid jeopardizing a
population’s prospects for recovery.

There is a clear distinction between the relatively brief periods of very high productivity sometimes
observed at low levels of abundance and measures of long-term average productivity. This biological
analysis considers estimates of long-term average growth rates (or productivity) and the survival
improvements it would take (all other things being equal) to change a long-term average growth rate from
<1.0to >1.0. A population with an average long-term population growth rate >1.0 is, by definition, a
population whose size is increasing, not decreasing. A population that persists with an average growth
rate >1.0 over an extended period of time will eventually recover. It is, in short, on a trend towards
recovery.

Put another way, reviewing the available data for Columbia River Basin salmon and steelhead
populations, many populations can be found that have demonstrated high productivity (3.0 or greater)
during a limited number of years when abundance was very low (and when environmental conditions,
particularly ocean conditions, were likely very good). As abundance increases, productivity will
generally decline and should eventually stabilize at average productivity of about 1.0.

A period of 20 years (the period that was generally used in this analysis for average productivity
estimates) will include a range of abundances and productivities. The average productivity estimate for
those years is, in all cases, much lower than the productivity that might have been observed during a
limited number of years when abundance was very low.

A population growth rate of 3.0 would be considered an exceptionally high growth rate that one might see
at very low abundance levels. A population "on a trend towards recovery™ should generally exhibit
higher productivity at low abundance. But as the population grows, its productivity can be expected to
quickly decline. Average productivity of 3.0 is not sustainable, nor is it found in nature (e.g., a salmon
population cannot triple in size each generation for very long).

The standard described in the NMFS memaos (Lohn 2006a,b) is average population growth rates (or
productivities) greater than 1.0 resulting from the effects of the Proposed RPA aggregated with
cumulative effects and the environmental baseline. The notion that it is necessary to achieve average
longer-term productivities of 3.0 in order to avoid jeopardizing a species’ chances for recovery is
unfounded.

3.1.2.5 Recruit/Spawner Models and the Influence of Hatchery-Origin Spawners

NMPFS has indicated it will consider 10- and 20-year geometric means of natural R/S in judging whether a
population is “trending toward recovery” and also in evaluating potential benefits of changes associated
with a conservation measure or a RPA. As noted above, this analysis relies primarily upon longer term
estimates of productivity.

A major strength of a R/S estimate is that it is a measure of productivity that directly reflects the ability of
a population to sustain itself. A R/S estimate simply reflects the rate at which spawning adults in one
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generation are replaced by spawning adults in the next generation. A R/S value < 1.0 indicates the
population is not replacing itself. If this pattern continues over a sufficient period of time, the population
will become extinct. Conversely, R/S >1.0 indicates the population is more than replacing itself; R/S =
1.0 means the population is exactly replacing itself.

Estimating R/S requires a time series of data on adult returns. The unit can be either a demographically
independent population, some logical grouping of populations, or in the case of a listed salmon stock, an
ESU. It also requires information on the average age structure of the population, and when available, it is
highly desirable to have information on the fraction of the naturally spawning population that are
hatchery-origin spawners.

For the purposes of estimating R/S productivity, hatchery-origin fish spawning naturally are counted as
spawners, but not recruits. Therefore, a population’s measured R/S productivity will be depressed by
poorly adapted hatchery-origin spawners with relatively low productivity. Conversely, significant
improvements to the productivity of hatchery-origin fish used to supplement a natural population will
improve overall population productivity. A method used in this Comprehensive Analysis to estimate
these improvements is described later in this chapter.

R/S values are typically reported as the geometric mean of productivity estimates for a historical period.
In this Comprehensive Analysis, the Action Agencies are primarily using 20-year geomeans derived from
a time series of data roughly spanning the brood years from 1980 to 2000 (or the most recent brood year
for which complete adult return information is available). The Action Agencies’ estimates of R/S values
are shown for selected salmon and steelhead stocks in Attachments A-1 through A-6 to Appendix A.

3.1.2.6 Median Population Growth Rate or Lambda (A)

Population growth rate (1) or median annual population growth rate was the primary metric relied upon in
the 2000 FCRPS BiOp. A A = 1.0 means that a population is neither growing nor declining, on average,
across a given time period; whereas a A = 0.9 means that the population is declining at a rate of 10 percent
annually—a trend that is obviously not sustainable in the long term. Conversely, ax = 1.1 indicates a
population is increasing 10 percent each year, a circumstance that likewise cannot continue ad infinitum
since all habitats have an upper limit or carrying capacity.

NMPFS has indicated it would consider 12- and 20-year A estimates in judging a “trend toward recovery.”
A X greater than 1.0 would be considered to indicate such a positive trend. For the purposes of this
analysis, the Action Agencies used A estimates developed by the Interior Columbia Basin TRT. The TRT
appears to be using a simplified A method that differs from the method used in the 2000 FCRPS BiOp. In
effect, these A values count hatchery-origin fish in the spawning population as though they are recruits —
the progeny of naturally spawning fish in the previous generation. The A estimates used in this analysis,
therefore, tend to overstate population growth rates for populations with significant numbers of hatchery-
origin fish in the spawning population. These X estimates are, on the other hand, acceptable measures of
median annual population growth for populations that are not supplemented by hatchery fish.

Lambda is estimated using the first and last four-year running sums of a time series of naturally spawning
adults, ignoring the intermediate observations. As such, A is very sensitive to the starting and ending
points chosen for the estimate.

3.1.2.7 Population Trend Estimation

The method the Action Agencies used is taken from the draft report of the West Coast Salmon BRT
(NMFS 2003). In conducting population status reviews, the BRT calculated trends using the slope of a
line fit to a (log transformed) abundance index (e.g., redd counts, spawner counts, dam counts) versus
time. Trend is reported as the exponential function of the slope; a value > 1.0 indicates the population is
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growing, a value of 1.0 indicates the population is stable (i.e., replacing itself), and a value of < 1.0
indicates the population is declining in abundance over the time period selected. Two alternative time
periods were considered: 1980 to present and 1990 to present. The present is considered to be the most
recent year in the Interior Columbia Basin TRT datasets used for this analysis.

One of the more attractive features of using trend analysis to assess population status is its simplicity.
However, trend is influenced to an unknown degree by the progeny of hatchery-origin spawners in
previous generations. Therefore, it should be used cautiously where significant numbers of hatchery fish
are present in the spawning population. A more complete discussion can be found in the section below
discussing uncertainty. Results of this trend analysis for selected salmon and steelhead stocks are shown
in Attachments A-1 through A-6 of Appendix A.

3.1.2.8 Other Considerations

Other considerations in determining whether a population is trending toward recovery include empirical
data on the life stage survival such as juvenile reach travel survival estimates, adult passage
efficiency/conversion rates, and smolt-to-adult return (SARs) rates. These are particularly relevant where
they can be linked to limiting factors and threats, and the empirical data indicate that conditions (and
survival) are changing.

Adult passage efficiency (and by extension survival) is readily estimated from dam counts of returning
adults that are collected by the Corps. Current information on SARs of many Columbia River
populations can be estimated from the rapidly expanding passive integrated transponder (PIT)-tag
database. Such estimates are regularly made available by the Northwest Fisheries Science Center
(NWFSC), the University of Washington Columbia Basin Research, and the Fish Passage Center.

Taken together these kinds of life stage-specific survival estimates are important ways to track population
responses to changes/improvements in fish passage conditions. When considered over the long term, they
can provide solid evidence of the effectiveness of improvements in the FCRPS.

3.1.3 Analytical Framework

As noted in the introduction to this chapter, the general analytical strategy for assessing population status
for populations and ESUs with adequate data to support such an analytic approach is a step-wise
adjustment of population-level metrics from a historical base period to current conditions, and from
current conditions to expected future status. This approach is modeled upon the analytic approach used
by NMFS in the 2000 FCRPS BiOp. Itis also virtually identical in its step-wise approach and the time
periods selected to the approach used by the Interior Columbia Basin TRT in its Interim Gaps Report
(Interior Columbia Basin TRT 2006).

The quantitative analysis employed in this Comprehensive Analysis relies on commonly used and
accepted biological metrics that measure lifecycle survival, as well as estimated extinction risk under
different modeling assumptions. Since the analysis proceeds from empirical estimates of average
lifecycle survival over an historical period, it captures all sources and causes of salmon mortality during
that period. The analysis then “adjusts” those average historical survival estimates to reflect current
conditions — again, aggregating all sources of mortality as well as survival improvements into the
analysis. Finally, it builds upon this aggregated estimate of current survival to incorporate the effects of
the Proposed RPA combined with any anticipated effects of proposed Federal projects that have received
ESA Section 7 consultation and the effects of State and private actions that are reasonably certain to
occur. Thus, the analytical process integrates all effects on the salmonid lifecycle into every step of the
analysis.
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In this analytical construct, the base status is defined as the average status of the population based on the
quantitative survival and recovery metrics estimated from a time series of abundance data beginning in
about 1980 for most populations. In the case of trend estimates, the Action Agencies relied on two
periods: 1980 to the most recent observations, and 1990 to the most recent observations. The adjustment
from base-to-current status is an attempt to estimate current survival, as opposed to the average survival
over a historical period. Finally, the Action Agencies make a current-to-prospective adjustment to
estimate the future status of the population based on adjustment of the survival and recovery metrics for
expected improvements associated with the Proposed RPA.

3.1.3.1 Key Assumptions

In this analysis, the Action Agencies assumed that recent improvements in survival (base-to-current) will
continue into the future. Furthermore, the estimated survival improvements in the analysis do not
incorporate density dependence (except in the case of the extinction probability modeling). Given the
relatively low abundance in recent times for most of these populations, density dependence is unlikely to
be a significant factor within the timeframe of the actions considered in this Comprehensive Analysis.

The Action Agencies assumed that survival changes are instantaneous, which will not necessarily be the
case for certain actions. For example, some actions to improve tributary habitat or hatchery practices
could take years or even decades for their beneficial effects to be fully realized. However, in the case of
tributary habitat actions, this analysis attempts to quantify only the survival improvements that would be
expected within the 10-year period of a BiOp. Finally, the Action Agencies assumed that future ocean
and climate conditions will approximate the average conditions that prevailed during the 20-year base
period used for the status assessments. For most populations, that period is about equivalent to the
“recent” ocean period used by the Interior Columbia Basin TRT in its analyses. This period was
characterized by relatively poor ocean conditions that presumably contributed to poor early ocean
survival of salmonids.

The Interior Columbia Basin TRT’s “pessimistic” ocean condition scenario results in survivals that are
about 15 percent lower for Snake River Spring/Summer Chinook Salmon than the “recent’ ocean
conditions scenario, and about 36 percent lower for Upper Columbia Spring Chinook Salmon.
Alternatively, TRT’s “historical” ocean conditions scenario results in survivals that are about 39 percent
higher for both Snake River Spring/Summer Salmon and Upper Columbia Spring Chinook Salmon
(Interior Columbia Basin TRT and Zabel 2006). This subject is treated at greater length in the discussion
of the effects of potential climate change in Appendix H.

3.1.3.2 Comparison to the Remand Collaboration’s Conceptual Framework

The FCRPS BiOp Remand’s Collaboration Process among the sovereigns developed a Conceptual
Framework approach intended to help the Action Agencies develop their Proposed RPA. The Framework
approach attempted to estimate the relative magnitude of mortality factors affecting Interior Columbia
River Basin salmonid populations. That assessment was intended to define the FCRPS’s “relative
expectation...for recovery” (Framework Work Group 2006).

The Remand Collaboration’s Framework working group developed high and low mortality estimates for
all sources of mortality, including the FCRPS. These were first estimated as proportional changes in
survival attributable to different mortality factors, which were then translated into relative impacts
normalized to 1.0. Relative impacts were developed according to different assumptions regarding latent
mortality attributable to the hydrosystem and tribal harvest impacts (Framework Work Group 2006)

The Conceptual Framework anticipated using the survival “gaps” estimated by the Interior Columbia
Basin TRT as being needed to achieve long-term recovery/viability along with the Framework Work
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Group’s estimates of relative impacts for apportioning mitigation responsibility among the various
sources of human-caused mortality. This biological analysis includes a comparison with the Conceptual
Framework approach.

The Collaboration’s Policy Working Group (PWG) did not determine where in the range of relative
impacts described above the Action Agencies’ Proposed RPA should be assessed. The range of “gaps”
that the Framework approach would expect the FCRPS to fill was reviewed and the Action Agencies
assessed whether the total survival improvements estimated in this biological analysis would “fill”” those
gaps at the high and low ends of the range. The equation used for this purpose was simple:

1) Gaprcres=GapictrtRlrcres

where Gapecres is the lifecycle survival improvement that the Conceptual Framework approach, as
applied in this biological analysis, would allocate to the FCRPS, Gap,ctrt is the Interior Columbia Basin
TRT’s gap for “recent” ocean and “base hydro” conditions at the 5 percent risk level (Interior Columbia
Basin TRT 2006), and Rlgcres is the Framework group’s relative impact associated with the FCRPS at the
high or low end of the range. The Framework comparison for Interior Columbia River Basin ESUs can
be found in Chapters 4 to 16.

The Conceptual Framework was intended, among other things, to “provide a clear and complementary
link to ongoing recovery planning efforts” (Framework Work Group 2006). As such, it can be understood
to represent the Collaboration parties’ view of the appropriate contribution of the FCRPS toward long-
term recovery of the listed ESUs in the Interior Columbia River Basin. Therefore, it provides another
“metric” for use in considering the impacts of the Proposed RPA on a listed species’ prospects for
recovery.

3.1.3.3 Assessment of Major Population Group and ESU-level Status

As noted, estimated changes in both survival and recovery metrics were made in a step-wise fashion
taking in to account recently implemented or planned changes in hydropower operations and
configuration, upper Snake River flow augmentation, improvements in tributary habitat (short- and long-
term), improvements in estuarine habitat/survival, and reduced avian predation, and changes in hatchery
and harvest management. The first adjustment was the base-to-current step, and the second adjustment
was the current-to-prospective adjustment. The final stage in the analysis estimates the expected future
status of individual populations within an ESU. These individual population estimates then inform a
qualitative assessment of the likely future status of the major population groups (MPGs), if any, and the
ESU. This qualitative assessment considers other VVSP factors such as spatial structure, life history
patterns and genetic diversity, as well as recommendations of the relevant Interior Columbia Basin TRTs
and recovery planning boards. More detail can be found in the individual ESU narratives in Chapters 4
through 16 of this Comprehensive Analysis.

3.1.4 Methods

As indicated, the survival and recovery metrics used in the analysis are, in effect, averages across a
historical period. For the recovery metrics (R/S productivity, A, and abundance trend), gaps are calculated
based on data collected over a historical period. Gaps are simply the survival improvements needed to
achieve the “trending toward recovery” criterion. The common currency of the analysis is the gap, or
density-independent lifecycle survival improvement, expressed as a multiplier. A gap of 1.20 indicates
that a 20 percent improvement in lifecycle survival (or recruit-per-spawner productivity) is needed to
achieve the criterion.
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For R/S productivity, therefore, the method for calculating the gap is quite simple. The survival
improvement needed to achieve R/S=1.0 is simply 1.0 divided by the historical average R/S, or

(1) 1P,

where Py, represents the geometric mean of R/S productivity over the historical base period. A value less
than 1.0 indicates that no further improvement is needed to achieve R/S>1.0. As such, the gap represents
the multiplier necessary to achieve the target productivity.

Since A and trend are both measures of annual population growth (as opposed to a measure of lifecycle
survival), it is necessary to use the following equation to calculate a needed change in lifecycle survival
based on an estimate of annual population growth. For the purposes of these estimates, we use an

approximation of the mean generation time for Chinook salmon and steelhead populations of 4.5 years.

__ , Mmeangeneration time
(2) rs - rﬂ

where the A gap, r,, is the multiplier of median annual population growth () needed to achieve the

criterion of A=1.0 (calculated as 1/1), and the survival gap, r, is the corresponding multiplier of lifecycle

survival needed to achieve the A criterion. A gap value less than 1.0 means that no further improvement
is needed to achieve A>=1.0. Because abundance trend estimates also represent annual time steps, the
same mathematical approach applies to the trend estimates and resulting trend gaps in this Comprehensive
Analysis.

The analysis then reduces gaps according to the equation
3 Gap/S,

where Gap is the gap expressed as a multiplier and S, is the product of the survival changes in the various
All Hs estimated to result from actions either already implemented (in the base-to-current adjustment) or
actions expected to be implemented as part of the Proposed RPA (in the current-to-prospective
adjustment).

Finally, the gap that results after considering the prospective effects of the Proposed RPA (the current-to-
prospective adjustment) is converted to an estimate of future R/S productivity, A or trend. The gap in this
case could be greater or less than 1.0. If the final gap is less than 1.0, the estimated future metric will be
greater than 1.0.

3.2 BENEFITS METHODOLOGY BY H AND PREDATION
MANAGEMENT

The following sections provide an overview of the methodology used to estimate the benefits for the
following action areas: hydro, habitat (tributary and estuary), hatchery, harvest, and predation
management.

3.2.1 Hydropower

3.2.1.1 Introduction

Many of the survival parameters in existing biological models utilize the amount and timing of flow in the
Snake and Columbia rivers. Two different flow models were used to complete the hydrologic analysis for
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the comprehensive analysis. One model was used for the upper Snake River above Brownlee Reservoir,
and the other was used for the remainder of the Snake and Columbia River basins. Reclamation’s
MODSIM hydrology model (2007 version) was used to estimate the hydrologic effects and inflows to
Brownlee Reservoir resulting from operation and the existence of the upper Snake River projects and all
private diversions and depletions. The model takes into account all Reclamation operations (storage of
water, release from storage, diversion for irrigation or other purposes, delivery for flow augmentation,
pumping of ground water, and project return flows), private activities (private storage dams, diversions of
private water rights into private canals, private pumping of ground and surface water, and return flows),
and variable weather conditions.

The Brownlee Reservoir inflows developed by MODSIM were then incorporated as input into BPA’s
HYDSIM model. Hydro Simulator Program (HYDROSIM, also known as HYDSIM), which is used for
the lower Snake and Columbia rivers, was developed by BPA in the 1990s, and is used to calculate flows
for the various scenarios of flow operations being considered.

For simulations of flow, the HYDROSIM model utilizes flow broken into 14 periods per year, with April
and August each divided into two periods. It considers available water, desired flow at certain times, rule
curves for each of the reservoirs, irrigation demands, and projected power demand. In short, HYDSIM
analyzes all effects due to the current level of development.

Using historical flow data, MODSIM and HYDROSIM can be used to project how flow would pass
through the upper Snake, lower Snake, and Columbia River systems, respectively, if the volume and
timing of water available were the same as a specific historical water flow year. For example, the models
can be used to project how flows would be distributed through any one of the periods (14 for HYDSIM
and 12 for MODSIM) for multiple locations in the system for a selected high-, medium-, or low-flow
year. The models can estimate what flow would be occur due to modeled change in operations at
different projects.

As previously mentioned, the output of the MODSIM model, which is inflow to Brownlee Reservoir, is
used as one of the inputs to the HYDSIM model. The output of HYDSIM is then used for survival
models of fish passage that utilize flow as one of the parameters. The overall results of the hydroreg
modeling are presented in Appendix B.

Prior to construction of the FCRPS, downstream survival of juvenile fish was not well quantified.
However, it is without question that some level of natural downstream mortality occurred. With the
FCRPS in place, the mortality levels are assumed to be above that which might have naturally occurred
due to both the existence and operation of the hydropower projects. While the Action Agencies have
been able to demonstrate causative factors of mortality within the FCRPS, they do not believe that it is
presently possible to definitively separate the overall differences between natural and hydrosystem-related
mortality.

The proposed hydro actions are expected to change the current levels of mortality due to the existence and
operations of the projects. Because of the difficulty of separating the factors for mortality, the following
base, current and prospective analyses aggregate the three primary sources of mortality including the
natural, operational, and existence.

3.21.2 Overall Analysis

In developing the overall analysis of the effects of the proposed hydro actions on listed anadromous fish,
the Action Agencies relied on model outputs and previous analyses for assessing the effectiveness of the
hydro actions. The analysis incorporated an ESU-by-ESU analysis for three primary time periods of
hydrosystem existence, the base (corresponding to the general conditions that were experienced by
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juveniles during the 1980 to 2001 outmigrations), current, and prospective conditions, with results
reported as an average across all water years.

The analysis began with baseline survival estimates primarily provided by the TRT or other relevant
sources, with consideration of estimates for key parameters (i.e., direct in-river survival, percent
transported). Next, the effects that have already occurred (current) and a range of effects that might occur
(prospective) from operation and configuration changes to the hydrosystem were estimated.

For the prospective effects, changes provided in the Proposed RPA were based on best professional
judgment. However, at times, these estimates encompassed the upper end of the range of those effects.
These estimates were then input into the Comprehensive Fish Passage (COMPASS) model, yielding an
output of potential direct in-river survival (see Appendix B). From this, an overall direct survival
estimate to the Bonneville Dam tailrace was calculated, which included transport survival and effects
from Mid-Columbia Public Utility District (PUD) dams for the applicable ESUs. Finally, SARs were
estimated for both in-river and transported juveniles (Scheurell and Zabel hypothesis) and an overall SAR
was estimated (see Appendix B).

The COMPASS model results were used to estimate survival under the Proposed RPA to quantify the
level of incidental take and to comparatively assess the relative effects of survival change of the current
operations to base operations, and prospective operations to current operations. For the biological
analysis for upper Columbia River ESUs, these effects were aggregated with the observed (base-to-
current) or expected (current-to-prospective) survival improvements that are resulting from actions taken
to improve juvenile survival through the mid-Columbia PUD dams as a result of settlement agreements
and BiOps. The overall results of the COMPASS modeling and the effects of system survival are
presented in Appendix B.

Currently, the Action Agencies do not have the ability to complete COMPASS modeling for Snake River
fall Chinook or sockeye salmon due to their complex life history attributes or general lack of information
for input into the model. Therefore, hydropower improvement actions at the projects were not quantified
as to their improvements for either ESU. It is anticipated that hydro actions to assist other upper river
ESUs will also likely improve lifecycle survival for Snake River fall Chinook salmon and sockeye
salmon.

For the lower Columbia and Willamette populations, most occur downstream of Bonneville Dam and
currently little information is available to assess relative effects of prospective actions associated with fish
passage. Also, it is not possible at this time to assess comparative improvements as, no COMPASS
model is available for these ESUs. However, some hydro effects were assessed based on improvements
at Bonneville Dam for those portions of the ESU whose populations originate upstream of the dam or
that spawn in close proximity. These include lower Columbia River Chinook salmon, steelhead, coho
salmon, and chum salmon (see Chapters 11 through 14).

3.2.1.3 Analysis by ESU

The ESU-by-ESU hydro effects analysis for the interior Columbia Basin ESUs is outlined in Table 3-1.
Snake River Steelhead and Spring/Summer Chinook Salmon were aggregated across the entire ESU
because in-river hydrosystem improvements were expected to affect populations similarly.
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Table 3-1. ESU-by-ESU Analysis Matrix
ESU (or DPS) Hydro Analysis Rationale
Snake River Spring//Summer Chinook Aggregated for ESU Similar FCRPS experience
Salmon
Snake River Steelhead Aggregated for DPS Similar FCRPS experience
Upper Columbia River Chinook Salmon  Independent by population Different downstream migration
experience
Upper Columbia River Steelhead Independent by population Different downstream migration
experience
Mid-Columbia River Steelhead Aggregated by entry point into Notably different FCRPS
FCRPS experience
Lower Columbia River Chinook Portion of ESU originating above  Assessment based on anticipated
Salmon, Steelhead, and Coho Salmon Bonneville Dam fish passage improvements at

Bonneville Dam

For Upper Columbia River Chinook Salmon and Steelhead, although they are assumed to experience
similar conditions through the FCRPS, different effects are experienced upstream of the FCRPS (in that
they migrate past a different number of dams and reservoirs). Therefore, they are reported on separately
as three primary populations (Methow and Okanogan populations combined).

For Mid-Columbia River Steelhead, because this DPS inhabits tributaries that enter the Columbia River
between Bonneville Dam and McNary reservoir, the effects of the FCRPS experienced by this DPS are
notably different from one population to the next. Therefore, these populations were analyzed by ag-
gregating them according to which hydropower pool they initially entered on their downstream
migration. Thus, the analysis for Mid-Columbia Steelhead examined the Yakima/Walla Walla
aggregate, Umatilla/John Day aggregate, Deschutes River, and Bonneville pool tributaries aggregate as
distinct groups.

The data are more robust for Snake River migrants traveling through the lower Columbia River in
comparison to the upper Columbia River populations. Therefore, the assumption was made that the
effects of hydrosystem actions in the lower Columbia River would be consistent for both upper Columbia
River and Snake River ESUs. However, empirical data were used to provide separate estimates of
passage timing at McNary Dam because upper Columbia River fish generally arrive at this project many
days later than Snake River fish.

Base Condition

For the five modeled interior ESUs of Chinook and steelhead, base conditions for direct in-river survival
(DIS) were taken from Interior Columbia Basin TRT estimates (largely for average survival rates and
transport rates) for the 1980 to 2001 juvenile migrations, which used both empirical and interpolated
information. For the Mid-Columbia River Steelhead DPS, the base condition for DIS was empirically
derived by calculating in-river survival of Snake River steelhead from Lower Granite to Bonneville,
which was 26.5 percent. From this estimate, a per-project survival estimate of 84.7 percent was derived.
This was then applied on a project-by-project basis to determine the survival of fish encountering from
one to four projects (Appendix B).

Current Condition

The current condition was developed via COMPASS modeling (Appendix B) using the 2006 hydropower
configuration (i.e., implementation structural measures from the 2000/2004 FCRPS BiOps), and the
operation plan that was described in the 2004 BiOp.
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Prospective Condition

For the prospective condition, information developed in the Remand Collaboration Process was
considered when developing the Proposed RPA for both operation and configuration changes.

Changes to the operational scenarios for water management and transportation were considered and the
Action Agencies included these in the Proposed RPA. The changes in operations, including level of spill,
initiation of transport, and other factors were analyzed in the COMPASS model and subsequent changes
in survival were calculated (Appendix B).

With respect to configuration changes, the Proposed RPA included the prospective construction and
operation of surface passage, spillway improvements, and other changes. The Action Agencies estimated
the ranges of potential effects for each of these changes, and discussed and modified them with input from
NMFS technical staff. From the range of estimates, a point estimate of the most likely to occur was
generated based on best professional judgment for each action. This information was then shared with
State and Tribal co- managers working in the Anadromous Fish Evaluation Program (AFEP) process and
provided in the December 20, 2006 Proposed Action draft to the PWG.

The best professional judgment of the effects for route specific survivals were included in the prospective
COMPASS model (often including the upper end of the range), with the assumption that all of the
configuration elements would be in place by 2017. Changes associated with structural configuration
actions (e.g., surface passage) were reflected as changes in fish travel time, resulting in changes in the
timing of the arrival of fish arrive in the estuary (consistent with the estuary arrival time hypothesis).

After the potential operation and configuration survival changes were input into the model, the analysis
was run with both the current condition (2006 configuration/2004 operations) and the full complement of
proposed actions (2017) in place for the 50-year water record (1929 to 1978).

3.2.1.4 Effects Description

The effects examined are reported step-wise in Appendix B to provide a thorough explanation of how the
analysis was conducted.

3.2.2 Habitat

The methodology and benefits of tributary and estuary habitat actions are summarized in the following
sections.

3.2.21 Tributary

Tributary Habitat Benefits—Methodology and Results

The Action Agencies estimated survival benefits attributable to tributary habitat actions that are or will be
implemented in partnership with States, Tribes, and others with funding and/or technical assistance from
the Action Agencies. These actions are described in the Tributary Habitat Action [see Appendix B.2.2 to
the FCRPS Biological Assessment (BA) document].

Survival improvement estimates were made for actions completed from 2000 to 2006 and planned for
2007 to 2009. Survival improvement estimates, described in Appendix C, correspond with values for the
base-to-current (2000 to 2006) and the current-to- prospective (2007 to 2017) periods represented in the
biological analysis.

To compile these estimates, the Action Agencies used information and methods produced in conjunction
with the tributary Remand Collaboration Habitat Conservation Workgroup (HCW) Process. The Remand
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Collaboration HCW was charged by the PWG to evaluate the method used in Appendix E of the 2004
BiOp. The Habitat Workgroup ultimately decided to update the Appendix E Method. The Action
Agencies applied two main approaches to use data and information from the Remand Collaboration
Habitat Workgroup to produce survival estimates for salmon and steelhead populations. Further detail on
the procedures and components utilized are presented in Appendix C.

3.2.2.2 Estuary

The details of the Proposed RPA and how benefits were determined are presented in Appendix D. The
following sections summarize the methods used to estimate survival benefits resulting from
improvements to estuarine habitat. A more detailed report outlining this evaluation process is provided in
PC Trask Associates (2007) (see Appendix D, Attachment D-1).

Methodology

The evaluation of Federal projects was accomplished in two distinct steps. These steps are summarized
below and discussed in more detail in Appendix D, Attachment D-1.

1. The first step involved scoring projects using the Lower Columbia River Estuary Partnership’s
(LCREP) Criteria for Identifying and Prioritizing Habitat Protection and Restoration Projects on
the Lower Columbia River and Estuary (see Attachment B.2.2-3 to Appendix B in the FCRPS
Biological Assessment). Each Federal project was examined in terms of two types of criteria
from the LCREP: certainty of success and potential benefits.

2. The second step involved linking specific Federal projects to recovery “actions” (broader types of
actions) identified in NMFS’ draft Columbia River Estuary Recovery Plan Module (NMFS
2006a) and evaluating their contribution to implementation of that action across (or throughout)
the estuary. Contribution to implementation was evaluated using survival improvement targets
from the Estuary Recovery Plan Module to determine the level of benefit that could be gained
from different actions.

Given the level of understanding of the estuary at this time, survival benefits were analyzed for ocean and
stream-type life history and not at the population level. The benefits evaluation of projects and associated
actions utilized two numerical survival improvement targets for each action—one for ocean-type
juveniles and one for stream- types. These targets express the proportion of improvement in salmonid
survival that a given recovery action might accomplish. Ocean-type juveniles, such as Snake River Fall
Chinook Salmon, are more likely than stream-types to benefit from the off-channel habitat improvements
that most estuary projects would create.

Survival Benefits

The survival benefits associated with the specific actions above were determined by ESU. A more
detailed report outlining this evaluation process is provided in PC Trask Associates (2007) (see
Appendix D, Attachment D-1).

3.2.3 Hatcheries

Hatchery programs may have negative effects on the viability of natural salmon and steelhead
populations. Improving overall management including the use of best management practices (BMPs) and
a site specific additional actions are intended to eliminated or reduce negative effects to these native
stocks. Some hatchery programs have been identified as have major adverse effects to native listed stocks
and specific actions have been or will be directed at these sites where the FCRPS can have influence on
these sites.
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The Hatchery/Harvest Workgroup reported to the Remand Collaboration PWG that it was not able to
quantify benefits of the hatchery actions developed for the Remand Collaboration Hatchery/Harvest
(Hatchery/Harvest) Workgroup’s “Coarse Screen” list. Instead, individual Hatchery/Harvest Workgroup
participants assigned a qualitative “High,” “Medium,” or “Low” value, based on their best professional
judgment, to the expected benefits of the actions during and after the period of the BiOp. Hatchery/
Harvest Workgroup members also indicated which population viability parameters (i.e., abundance,
productivity, spatial structure, and diversity) would be positively affected by the action. These values,
whenever available, were used in the Action Agencies benefits summary tables and considered
qualitatively in the Action Agencies’ biological analysis. Furthermore, for certain populations it was
possible to quantitatively estimate the survival improvements that resulted from past or prospective
hatchery reforms, specifically reforms involving significant improvements in broodstock management
protocols. More detail on the methods used for these estimates can be found in Appendix E. The
explanations of where and how this method was used can be found in Chapters 6 and 9 of this
Comprehensive Analysis.

More detail on the Proposed RPA and benefits is presented in Appendix B.2.3 to the FCRPS BA
document.

3.24 Harvest

Estimates of survival changes associated with past changes in harvest management were supplied by
Anthony Nigro of the Oregon Department of Fish and Wildlife (ODFW) on behalf of an ad hoc technical
workgroup representing certain of the parties in the U.S. v. Oregon process (Nigro 2007). The
spreadsheets supplied by the workgroup are included in Appendix G. These estimates were used in the
base-to-current adjustment of the analyses for Snake River Spring/Summer Chinook Salmon, Upper
Columbia Spring Chinook, Snake River Steelhead, Upper Columbia Steelhead, and Mid-Columbia
Steelhead populations.

3.25 Predation

Introduction

In developing the overall analysis of the effects of the proposed predation management action on listed
anadromous fish, the Action Agencies relied on information generated from recent analyses for assessing
the effectiveness from pikeminnow and tern relocation actions (see Appendix F).

Piscivorous Predation

The first critical assessment of the magnitude of predation on juvenile salmonids by resident fishes in the
Columbia River was conducted from 1983 to 1986. Rieman et al. (1991) used rigorous estimates of
predator population sizes (Beamesderfer and Rieman 1991) and individual consumption rates (Vigg et al
1991) to demonstrate that mean annual loss of juvenile salmonids to predators was equivalent to mortality
associated with dam passage, and that northern pikeminnow accounted for 78 percent of estimated loss of
juvenile salmonids. Beamesderfer et al. (1996) estimated that approximately 16.4 million emigrating
juvenile salmonids were consumed by northern pikeminnow annually in the Columbia and Snake rivers
prior to the Northern Pikeminnow Management Program (NPMP). When compared to the estimated 200
million juvenile salmonids produced in these combined river systems, the northern pikeminnow are thus
believed to have consumed approximately 8 percent of all downstream migrants.

These studies and others added greatly to our knowledge of piscivorous predation in the Columbia River
Basin and also provided a scientific basis for the NPMP. Rieman and Beamesderfer (1990) found that
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relatively low annual exploitation rates (10 to 20 percent) applied to northern pikeminnow populations
could, in principle, result in a reduction of approximately 50 percent on the total consumption of juvenile
salmonids by northern pikeminnow.

Since 1990, large-scale agency-sponsored fisheries have been implemented in the Columbia and Snake
rivers to harvest northern pikeminnow of target size. Biological evaluation of the NPMP through 1999
indicate that predation on juvenile salmonids by northern pikeminnow has decreased 25 percent since
fishery implementation began (Friesen and Ward 1999). This means that 2 to 4 million juvenile salmon
annually survive that would otherwise have been eaten by this predator. The benefits of pikeminnow
removals affect all ESA-listed and non-listed yearling and sub-yearling salmonids that use the mainstem
Columbia and Snake rivers as outmigration corridors.

In 2006, the Action Agencies continued implementing a general increase in the reward structure started in
the summer of 2004. Average exploitation rates (the percentage of the targeted size fish annually
removed) in the NPMP, notwithstanding the increased incentives in 2001 and in 2004 to 2005, have
averaged approximately 11 percent for the last 16 years.

The observed exploitation rate on northern pikeminnow since increasing the monetary incentives has
averaged 18 percent, an improvement of more than 50 percent. Program evaluators are modeling
estimates of the increased exploitation rate’s additional effect on reduction in predator mortality.
Preliminary estimates place the reduction in pikeminnow predation at 42 percent (personal
communication, Tucker Jones, ODFW, technical memorandum, March 5, 2007). This increase above the
baseline 25 percent estimated by Friesen and Ward (1999) is above and beyond the base benefits assumed
by previous analyses. Therefore, the marginal benefit of any increase in exploitation rate resulting from
increases in program incentives should be separate and above base-to-current period benefits.

The juvenile salmon survival benefits associated with an increased incentive program can be estimated by
modeling the additional removals consistent with the general assumptions and model parameters used in
evaluating and estimating the cumulative benefits of the NPMP to date. The general approach employed
by NPMP analysts involves applying an appropriate northern pikeminnow consumption rate on juvenile
salmonids (temporally and spatially) to the number of additional northern pikeminnow removed (tem-
porally and spatially) to determine “number of smolts” not eaten. This provides an indication of potential
incremental benefit of increased removals, assuming no significant inter-or intra-specific compensation.

Caspian Tern Predation

Caspian tern population estimates were derived and where necessary, interpolated, from known data.
Research data collected by D. Roby (U.S. Geological Survey/Oregon State University) and associates
formed the basis for these analyses. Collis et al. (1998) had documented population estimates for the
Columbia River estuary Caspian tern colony for 1984, 1986, 1987, and 1991 from Corps and U.S. Fish
and Wildlife Service (USFWS) biologists. Research data for 1997 to 2006 (Collis 2007) provided
Caspian tern population estimates for that time period. Population estimates for the years when data were
unavailable were interpolated from estimates for the years that encompassed the time period.

Total juvenile salmonid consumption by Caspian terns is based upon research results for the period 1997
to 2006. Estimates of annual smolt consumption were calculated using a bioenergetics modeling
approach (see Roby et al. 2003 for a detailed description of model construction and input variables). The
annual consumption estimates from 1997 to 2006 were compiled by the researchers and forwarded to
Portland District, Corps for utilization in preparation of these estimates. These data were derived from a
Don Lyons e-mail (Lyons 2007) for the years research occurred. To calculate total juvenile salmonid
consumption for years prior to 1997, these data were separated by island (e.g., Rice and East Sand
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islands). For each island, the number of juvenile salmonids consumed per tern per year was determined.
Thus, for East Sand Island, data from 1999 to 2006 were evaluated to determine the average number of
juvenile salmonids consumed per tern per year. For Rice Island, the average was calculated for 1997 to
2000. These averages were then multiplied by the estimated tern population at Rice or East Sand for the
years prior to 1997 to generate total juvenile salmonids consumed for this period. .

A similar process to juvenile salmonid consumption estimates for years prior to 1997 was used to
calculate the number of Chinook salmon subyearling, Chinook salmon yearling, steelhead, and coho
salmon consumed by terns per year at either East Sand or Rice Island. Juvenile salmonid consumption
data, broken into the four “species” categories (Lyons 2007) were grouped by island and the average
percent composition for each island was then multiplied by the estimated juvenile salmonid composition
(total) for the respective islands to provide a “species” breakdown.

Juvenile Salmonid Survival

The Action Agencies’ analysis of tern predation on juvenile salmon and steelhead survival in the estuary
divides the tern predation effects into three time periods:

1. Baseline covers 1980 to 2001;
2. Current condition includes 2002 to 2006; and

3. Prospective (a future tern population level which is based on the future population objective or
3,125 breeding pairs established in the Caspian Tern Environmental Impact Statement [EIS]).

To estimate the effects of tern predation on juvenile salmonid survival, the Action Agencies used
estimates of the number of juvenile salmonids consumed, divided by the number of juvenile salmonids
estimated to arrive at Tongue Point (Fish Passage Center hatchery release, transportation, and in-river
migrant estimates for 1987 to 1999; NMFS 1999 to 2006).

Estimates prior to pre-1987 were not available. Therefore, 1987 to 1999 smolt numbers for each species
were averaged and extrapolated to those years. The average consumption rates per breeding pair were
estimated and that rate was extrapolated to the future estimates of the tern population. For the baseline,
the Action Agencies used the average tern numbers and consumption rates from 1980 to 2001. For the
current condition, the average tern numbers and consumption rate from 2002 to 2006 were used. To
estimate the consumption rates for the prospective condition, the Action Agencies calculated the 2002 to
2006 average proportion of smolts consumed per breeding pair, and expanded it to the future tern
population objective of 3,125 breeding pairs.

Baseline to Current and Prospective Survival Changes:

Relative survival changes resulting from the relocation of terns to East Sand Island (baseline-to-current)
and additional benefits that would be expected for the future reduced tern population objective in the tern
EIS (prospective). Relative survival changes for the baseline-to-current condition are calculated by
dividing the estimated absolute survival of the current condition by the estimated absolute survival of the
baseline condition (1-current consumption)/(1- baseline consumption). It is assumed that these relative
survival rates, which are based on the entire Columbia River Basin run for each species and rearing type,
are the same as they would be for the respective ESUs. For example, the 1.007 relative survival rate for
all subyearling Chinook under the prospective scenario would be same as that for the Snake River Fall
Chinook Salmon ESU. Estimates of juvenile salmonids at Tongue Point prior to 2000 assume that there
is no mortality between Bonneville Dam and Tongue Point. The Action Agencies also assumed that
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juvenile chum and Snake River sockeye salmon consumption by terns is not substantial enough for there
to be a survival benefit from the proposed tern population reduction (Collis et al. 2002).
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4.1 INTRODUCTION

This chapter briefly summarizes the current biological analysis developed for this Evolutionarily
Significant Unit (ESU). Summary data for this ESU are presented in Table 4-1. The geographic extent of
the ESU is shown in Figure 4-1.

Table 4-1. ESU Description and Major Population Groups (MPGS)

ESU Description®

Threatened Listed under ESA in 1992; reaffirmed in 2005

1 current major population group 1 current population

Hatchery programs included in ESU Lyons Ferry, Fall Chinook Acclimation Ponds, Nez Perce
Tribal Hatchery, Oxbow Hatchery

Major Population Group Population

Snake River Mainstem Lower Snake River Mainstem

70 FR 37160; Interior Columbia Basin Technical Recovery Team (TRT) 2003, 2005

Figure 4-1. Snake River Fall Chinook Salmon ESU
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This chapter is organized into five sections. Section 4.1 provides an overview of the ESU and the factors
limiting its viability. Section 4.2 summarizes population-level status information during the 20-year base
period used for this analysis. Section 4.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydrosystem and in other Hs
(habitat, hatcheries, and harvest) since about 2000 and estimates the salmonid survival benefits associated
with those improvements. Section 4.4 describes the actions proposed to be implemented into the future,
and Section 4.5 estimates their effects on salmonid survival when aggregated with the environmental
baseline and cumulative effects.

Almost all of the metrics used in this analysis are estimates for individual populations within the ESU.
The Endangered Species Act (ESA) is concerned with the status of a species, either Distinct Population
Segments (DPS, which is an equivalent term often used for steelhead) or ESUs. Individual populations
and major population groups (where they exist) obviously contribute to ESU status. However, the status
of the ESU is not wholly dependent upon the status of any of the ESU’s individual components.

The Snake River Fall Chinook ESU is composed of a single population that spawns and rears in the
mainstem Snake River and tributaries, from the confluence of the Snake and Columbia rivers in the Tri-
Cities area of Washington State to the tailrace of Hell Canyon Dam in Idaho. Snake River fall Chinook
salmon do not occur in the upper Snake River Basin above Hells Canyon Dam, although historically they
migrated up the Snake River to Shoshone Falls and some of the larger tributaries. Approximately 370
miles of mainstem habitat has been lost between Hells Canyon Dam and Shoshone Falls. Construction of
Swan Falls Dam denied fall Chinook salmon access to upstream spawning areas downstream from upper
Salmon Falls; these fish then reportedly used an area of the Snake River near Marsing, Idaho (Evermann
1896 cited in Interior Columbia Basin TRT 2003). Construction of Idaho Power’s Hells Canyon
Complex further reduced Snake River spawning and rearing habitat available for fall Chinook salmon.
Additional life history information for fall Chinook salmon can be found in Waples et al. (1991), Myers et
al. (1998), Healey (1991), and Bjornn and Reiser (1991). Based on life history and genetic differences,
Fall-Run Chinook Salmon in the Snake River are distinct from the Spring/Summer-Run in the Snake
River Basin (Waples et al. 1991). Snake River Fall Chinook Salmon are also considered separately from
those assigned to the upper Columbia River Summer and Fall Run ESU because of considerable
differences in habitat characteristics and adult ocean distribution and less definitive, but still significant,
genetic differences. There is, however, some concern that recent introgression from Columbia River
hatchery strays is causing the Snake River population to lose the qualities that made it distinct for ESA
purposes.

Historical abundance of this ESU is estimated to have been 400,000 to 500,000 fish. By the late 1930s
and 1940s, as a result of a combination of heavy fishing pressure since the 1890s and the blocking of 150
miles of important habitat by the construction of Swan Falls Dam in 1901, abundance was estimated at
72,000. After completion of the Hells Canyon Complex and inundation of Snake River mainstem
spawning habitat, only 10 to 15 percent of the former range of Fall Chinook Salmon remains; the
remaining area is the least productive area historically occupied by this ESU.

Unlike the other ESA-listed Chinook salmon ESUs in the Interior Columbia River Basin, this ESU
historically exhibited primarily an ocean-type life history, with fish rearing only briefly in their natal area,
outmigrating as subyearlings, and returning to spawn in September and October. However, recent
research shows that a relatively high proportion of returning adult Snake River Fall Chinook salmon have
adapted to a yearling life history. It is not fully understood whether this is a recent or recently discovered
change. These juveniles spend their first winter in one or more reservoirs and migrate to the ocean as
yearlings. This relatively novel life history pattern for ocean-type Chinook salmon may be fostered by
mainstem flow and temperature conditions. Fall Chinook salmon in general spawn in mainstem rivers at
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relatively low elevations and appear to be able to adapt to modified habitat relatively quickly, as occurred
after the removal of the Lewiston Dam in 1974.

Idaho Power conducted extensive research on fall Chinook salmon in the Snake River downstream from
Hells Canyon Dam to Asotin, Washington (Groves and Chandler 2001). Idaho Power developed criteria
for parameters for migration, rearing, and spawning. They reported the following:

e Optimal water temperature for migrating adult fall Chinook salmon is between 8 and 15°C
(range: 1 to 8°C and 15 to 21°C);

o Optimal water temperature for spawning fall Chinook salmon is between 10 and 15°C (range: 5
to 10°C and 15 to 16°C);

o  Optimal water temperature for rearing fall Chinook salmon is between 10 and 15°C (range: 1to
10°C and 15 to 21°C);

e  Optimal water temperature for migrating juvenile fall Chinook salmon is between 8 and 15°C
(range: 1to 8°C and 15 to 21°C); and

e Optimal dissolved oxygen levels need to be greater than 76 percent saturation at water
temperatures of 16°C or lower.

Requirements for spawning fall Chinook salmon include water depths between 0.2 and 6.5 m; mean water
column velocities between 0.6 and 1.7 m/s, and substrate size between a 2.6- and 15.0-centimeter (cm)-
long axis length.

Requirements for rearing fall Chinook salmon include areas within littoral zone to depths of 1.5 m, with
substrates of less than a 22.5-cm-long axis length, mean water column velocities less than 0.4 m/s, and
lateral shoreline slopes less than 40 percent (Groves and Chandler 2001).

In the Snake River downstream from the Hells Canyon Complex to Asotin (RM 247.0 to approximately
RM 148.4), fall Chinook salmon generally initiate spawning as water temperatures drop below 16°C and
terminate spawning as temperatures drop to 7°C (Groves 2001). However, this varies annually and
initiation of spawning has been delayed until water temperatures were as low as 12°C and infrequently
began when temperatures were as high as 17°C (Groves 2001).

Hatcheries have played a major role in the production of Snake River Fall Chinook Salmon since the
early 1980s (Busack 1991). There are three hatchery populations that are considered part of this ESU:
Lyons Ferry, Nez Perce Tribal, and Oxbow hatcheries (Federal Register 70, #123). The Federal
Columbia River Power System (FCRPS) funded Lyons Ferry Hatchery, a mitigation program for
construction of the lower Snake River dams, began operating in the early 1980s, and the Bonneville
Power Administration (BPA) funded Nez Perce Hatchery Program for dam mitigation began in the late
1990s. Over the past 10 years, hatchery contribution to Snake River escapement has been estimated at
nearly 60 percent. Because artificial propagation of Snake River Fall Chinook Salmon is a relatively
recent contributor to production, it is believed that the cumulative genetic changes associated with it may
be limited. Presently, natural-origin fish are incorporated into the brood stock each year, which should
reduce divergence from the natural population. Also the release of yearling smolts has been curtailed in
recent years. The greater emphasis on the release of subyearling fish is expected to minimize the
differences in mortality patterns between hatchery and wild populations that can lead to genetic change
(Waples 1999). (See NMFS 1999 for further discussion of the Snake River Fall Chinook Salmon
supplementation program.)

Comprehensive Analysis 4-3 August 2007



Chapter 4 — Snake River Fall Chinook Salmon Evolutionarily Significant Unit

The National Marine Fisheries Service (NMFS, also called National Oceanic and Atmospheric
Administration [NOAA] Fisheries), in its 2004 Biological Opinion (BiOp), concluded that the artificial
propagation programs have provided benefits to the ESU in terms of abundance, spatial distribution, and
diversity in recent years, although the contribution of these programs to overall ESU productivity is
uncertain and the artificial propagation programs are not sufficient to substantially reduce the long-term
risk of extinction. Depending upon the assumptions made about the likelihood of the progeny of hatchery
fish returning as productive adults, long- and short-term trends in productivity are at or above
replacement. Thus, NMFS proposed to retain the current listing of this species as threatened (i.e., likely
to become an endangered species within the foreseeable future) even though it is not likely to go extinct
in the near future. Actions under the 2000 FCRPS BiOp and improvements in hatchery practices have
provided some encouraging signs in addressing the factors for decline. The quality of data available to
managers is considered to be moderate for juveniles in the mainstem, poor for juveniles in the tributaries,
and moderate-poor for adults. Natural mortality of these fish throughout their lifecycle is 90 to 95
percent. The amount of human impact relates to several factors: hydropower (hydro), habitat, hatcheries,
harvest, and predation.

Snake River Fall Chinook Salmon are similar in life history and appearance to the unlisted “upriver
bright” fall Chinook salmon, which include several large, healthy populations of hatchery- and naturally-
produced fish in the Hanford Reach of the Columbia River. Because Snake River fish mix with these
other populations in the Columbia River, as well as with healthy stocks of Alaska Chinook salmon in the
ocean, they are heavily harvested in ocean, mixed-stock treaty Tribal and non-Tribal fisheries. The
harvest rate of Snake River Fall Chinook Salmon averaged approximately 65 percent from 1980 to 1995;
however, current agreement under the Columbia River Compact limits harvest to 54 percent or less. The
2000 to 2003 harvest rates have averaged 44 percent.

A transportation program to barge fall Chinook salmon smolts (as well as for spring/summer Chinook and
steelhead) past the Snake and Columbia river dams was initiated in 1968. At the time this program was
implemented a comprehensive evaluation of the effects of transportation on lifecycle survival was put into
place for the spring-migrating fish. However, this was not the case for the summer-migrating fall
Chinook salmon subyearling migrants. Although widely believed at the time to be an important tool for
enhancing survival, the small size of this population made rigorous scientific evaluation of potential
benefits of the program for the most part impossible. More recently, questions about delayed mortality
have created uncertainty about these putative benefits. In addition, the recent findings regarding the
existence of a reservoir life history and the propensity for some portion of each brood year to remain in
the river an additional year before migrating adds even more uncertainty to the mix. Clearly, a summer
transportation program would have dubious benefit for a smolt that would “naturally” migrate the
following year and enter the ocean at age one in the spring, and may even be harmful. Indeed, there are
many uncertainties regarding the life of Snake River Fall Chinook Salmon and the efficacy of smolt
transportation as a tool to increase survival.

Human impacts and current limiting factors for this ESU come from multiple sources: hydro passage,
habitat degradation, hatchery effects, fishery management and harvest decisions, predation, and other
sources.

4.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat and other causes (Lackey et al. 2006).
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Current key limiting factors for this ESU identified by NMFS in the ESU Overviews for the Remand
Collaboration Process (NMFS 2005e) are summarized in Table 4-2.

Table 4-2.

Key Limiting Factors

Mainstem
Hydro

Snake River Fall Chinook Salmon migrate through 8 mainstem Columbia and Snake river dams
as juveniles or are transported in barges. Estimates of current in-river juvenile mortality average
83 percent. Hells Canyon and other upstream dams limit spawning and rearing capacity by
blocking access to habitat and alter historical temperature profile, gravel recruitment, and
hydrograph in the remaining habitat. According to the Step 4 report, the estimated portion of the
human impact attributable to the FCRPS dams (compared to natural river estimates) is 57 to 61
percent. If the latent mortality hypothesis is omitted, the human impact associated with the hydro
system is 35 percent. Hydro impacts include volume, timing, and quality of flows that enter the
FCRPS action area, including flows from the Snake River at the toe of Hells Canyon Dam, which
are impacted by the operation of Reclamation's upper Snake River projects as well as non-Federal
irrigation projects in the upper Snake River. Other hydrosystem impacts within the action area
include the mainstem effects of Reclamation's other projects within the Columbia River Basin and
many non-Federal irrigation projects within the Columbia River Basin.

Predation

Predation has been noted as a factor limiting survival at mainstem hydro facilities and in the
Columbia estuary. The portion of Snake River Fall Chinook Salmon that exhibit a yearling life
history and overwinter may be susceptible to higher predation rates, but when they resume their
migration the larger size they have achieved may help them avoid many of the predators that
traditionally prey on fall Chinook salmon subyearlings.

Harvest

The combined ocean and freshwater harvest rate has been between 35 to 45 percent for the last 6
years. According to the Step 4 report, the estimated portion of the human impact attributable to
combined Tribal and non-Tribal harvest effects is 51 to 54 percent. If the latent mortality
hypothesis is omitted, the range associated with the combined harvest impacts is 11 to 20 percent.

Hatcheries

Out-of-basin hatchery fish, primarily from the Umatilla Hatchery, stray into this area to spawn. In
addition, it appears that supplementation programs have increased the number of natural spawners
from several hundred to several thousand; continued operation could be managed to minimize risk
to the natural component of the ESU. According to the Step 4 report, the estimated portion of the
human impact attributable to hatchery effects is 4 percent. If the latent mortality hypothesis is
omitted, the human impact associated with the hatchery system is 1 percent.

Estuary

The condition of the estuary is especially important to Snake River Fall Chinook Salmon that
exhibit a yearling life history and over-winter below Bonneville Dam. Quantity and quality of
habitat, predation, toxins, and the plume are potential limiting factors.

Habitat

Habitat quality in currently accessible areas is strongly affected by water management upstream
of these areas. Construction of the Hells Canyon Complex blocked access to 97 percent of
suitable spawning habitat previously available to fall Chinook salmon (Battelle 2000). Water
quality in the upper Snake River plain is degraded compared to historical conditions. The dams
act as a settling pond, so that while temperature and pollution are still an issue, the river below the
dam does support fall Chinook salmon. Degraded estuary habitat affects subyearling juvenile
rearing and the physiological transition from fresh water to salt water. According to the Step 4
report, the estimated portion of the human impact attributable to combined habitat effects in the
tributaries and the estuary is 21 to 23 percent. If the latent mortality hypothesis is omitted, the
human impact associated with habitat degradation is 13 percent.
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4.2 BASE STATUS

421 ESU Abundance and Trends

The 10-year geometric mean abundance of Snake River Fall Chinook Salmon is 1,273 natural-origin
spawners. The 5-year geomean abundance is 2,958 natural-origin spawners, which exceeds the interim
recovery target for this ESU. Both 1980-recent and 1990-recent abundance trends for natural-origin
spawners are greater than 1.0, indicating a growing population over those periods. Adult return numbers
have declined since their recent peaks. However, this analysis focuses on longer-term trends consistent
with the principle that a longer time series provides better estimates (see, for example, Dennis et al.
1991).

ESU abundance and a rolling 5-year geometric mean of abundance are shown relative to the NMFS
interim recovery target in Figure 4-2.
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Source: 2006 Fisher/Hinrichsen. Abundance-Based Trend Results.

Figure 4-2. Snake River Fall Chinook Salmon Abundance Trends

4.2.2 Extinction Probabilities, Recruit-per-Spawner Productivity, and Lambda

Base productivity and survival metrics for the single population comprising this ESU are summarized in
Table 4-3. Productivity, as reflected by estimates of recruits-per-spawner (R/S), is < 1.0 if estimated from
the full 20-year time series of data, but is > 1.0 if estimated from the most recent 10-year period (0.82 and
1.24, respectively). It is not possible to model hydrosystem survival improvements for this ESU due to
life history uncertainties. Therefore, this biological assessment uses the 10-year R/S productivity value as
its base case in the view that the 10-year R/S value best represents current survivals resulting from
significant hydrosystem improvements over the past decade. The 10-year R/S value is 1.24, indicating a
trend toward recovery for this ESU. A trend toward recovery is also indicated by the 20- and 10-year
estimates of median population growth rate (1), which average 1.14 and 1.31, respectively, as well as both
20-and 10-year trend estimates of 1.09 and 1.25, respectively. The 24-year extinction risk estimates are
low (< 5 percent) at all quasi-extinction thresholds (QETS). In this analysis, a metric of 1.0 reflects no
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Table 4-3. Base Status Metrics

1980- 1990-
20-year 10-year  20-year 12-year current current Ext. Risk Ext. Risk
Population R/S R/S A Iy Trend Trend QET=1 QET=50
Lower 0.82 1.24 1.14 131 1.09 1.25 0.00 0.01

Mainstem
Note: For R/S, lambda and trend, a value >1.0 indicates a growing population. Extinction probabilities are expressed as
percentages, e.g., a value of 0.01 indicates a 1 percent risk of extinction within 24 years.

gap. A number below 1.0 reflects a positive condition, while a number above 1.0 reflects a gap. For
example, a gap of 1.2 indicates that 20 percent productivity is needed in the future.

Based on consideration of these metrics, the survival gaps that need to be closed to achieve the survival
and recovery criteria before recent and prospective actions are taken into account are summarized in
Table 4-4. The only metric suggesting a need for lifecycle improvement is the 20-year R/S estimate
where a 22 percent increase in survival would bring it in line with a survival and trending toward recovery
criterion of 1.0.

Table 4-4. Base Status Gaps
20-year 10-year 20-year A Long-term Ext. Risk Gap Ext. Risk Gap

Population R/SGap R/S Gap Gap Trend Gap QET=1 QET =50
Lower 1.22 0.81 0.56 0.37 0.00 0.00
Mainstem

Note: Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 % improvement is necessary to close
gap. If gap is < 1.0, no further improvement is necessary to close gap.

4.2.3 Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population (VSP) (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
that certain other parameters such as habitat characteristics and ecological interactions were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
V'SP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination.

Spatial Structure — Spatial structure, as the term suggests, refers to the geographic distribution of
individuals in a population unit and the processes that generate that distribution. Distributed populations
that interact genetically are often referred to as a metapopulation. Although the spatial distribution of a
population, and thus its metapopulation structure, is influenced by many factors, none are perhaps as
important as the quantity, quality, and distribution of habitat. One way to think about the importance or
value of a broad geospatial distribution is that a population is less likely to go extinct from a localized
catastrophic event or localized environmental perturbations.

Biological Diversity — Biological diversity within and among populations of salmonids is generally
considered important for three reasons. First, diversity of life history patterns is associated with a use of a
wider array of habitats. Second, diversity protects a species against short-term spatial and temporal
changes in the environment. And third, genetic diversity is the so-called raw material for adapting to
long-term environmental change. The latter two are often described as nature’s way of hedging its bets —
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a mechanism for dealing with the inevitable fluctuations in environmental conditions — long and short
term. With respect to diversity, more is better from an extinction-risk perspective.

The Snake River Fall Chinook Salmon ESU consists of a single Major Population Group (MPG) and a
single population that the Interior Columbia Basin Technical Recovery Team (TRT) has designated as “at
high risk” for spatial structure and diversity (SSD). The loss of access to some 70-plus percent of its
historical habitat after construction of the Hells Canyon Complex and the current existence of a single
population are the primary factors for this high-risk status. However, the increasing abundance and
productivity of this ESU are positive factors that help offset this risk. Additional contributors to reducing
this risk, and in particular the risk to the biological diversity and uniqueness of this ESU, have been the
systematic efforts of fishery managers to minimize the introduction of outside hatchery strays. These
efforts have included the removal of marked hatchery fish at the Lower Granite Dam adult trap, and
modifications to the Umatilla program to increase homing fidelity to the Umatilla River. The results of
these changes have been biologically significant. Prior to 1998/1999 NMFS status reviews, the 5-year
average contribution of outside stocks to the escapement over Lower Granite Dam exceeded 26 percent.
More recently, the 1997 to 2011 5-year average was reduced to 12 percent, with the 2001 proportion just
over 8 percent.

4.3 BIOLOGICAL ANALYSIS OF ACTIONS: RECRUITS-PER-
SPAWNER, LAMBDA, AND TRENDS WITH CURRENT AND
PROSPECTIVE ADJUSTMENTS

The Base Status is the historical status of the ESU, defined as the status of the population based on the
average of quantitative survival metrics estimated from a time series of abundance data beginning in
about 1980. For the most part, longer-term averages (generally 20 years) were used where they were
available. In the biological analysis, this is the starting point, shown in the tables above.

The next step is Current Status, an adjustment of the initial base estimates to reflect our best estimate of
current survivals, as opposed to an average of survivals that prevailed over a period in the past. This
would obviously include recent improvements already implemented but not fully reflected in the base
conditions. Current Status is defined as “estimated survival metrics adjusted for recently implemented
changes in hydropower configuration and operations, hatchery operations, tributary and estuarine habitat
improvements, and reduced avian predation.” These are actions that have recently been implemented, but
their effects are not reflected in the time series of survival data that for the most part started in 1980.

The final step is Prospective Status, which adjusts Current to Prospective Status based on the estimated
effects of future actions. The current-to-prospective adjustment is simply an adjustment of the current
survival estimates to reflect survival improvements expected from the hydro, habitat, and hatchery
changes included in the Proposed RPA, and in particular those that are expected to be implemented in the
period 2007 to 2017.

This analysis assumes that future ocean and climate conditions will approximate the average conditions
that prevailed during the 20-year base period used for our status assessments. For most populations, that
period is about equivalent to the “recent” ocean period used by the Interior Columbia Basin TRT in its
analyses. This period was characterized by relatively poor ocean conditions that presumably contributed
to poor early ocean survival of salmonids. To illustrate, the Interior Columbia Basin TRT’s “pessimistic”
ocean condition scenario results in survivals that are about 15 percent lower for Snake River
Spring/Summer Chinook Salmon than the “recent” ocean conditions scenario, and about 36 percent lower
for Upper Columbia Spring Chinook Salmon. Alternatively, the TRT’s “historical” ocean conditions
scenario results in survivals that are about 39 percent higher for both Snake River Spring/Summer and
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Upper Columbia Spring Chinook Salmon (Interior Columbia Basin TRT and Zabel 2006). This subject is
treated at greater length in the discussion of the effects of potential climate change in Appendix H.

The analysis of status assumes a certain amount of annual take of natural adult fish based on recent
harvest levels.

43.1 Current Status Analysis

Over the current period (2000 to 2006) the Action Agencies implemented multiple actions to improve fish
survival relative to the base period prior to 2000. The percentage changes in lifecycle survival used in the
base-to-current adjustments for the Lower Mainstem Snake River Fall Chinook Salmon population are
summarized in Table 4-5. These actions are described in the following sections.

Table 4-5. Estimated Survival Improvements Used in the Base-to-Current Adjustment

Habitat Habitat Avian
Population Hydro (tributary) (estuary) predation Hatchery
Lower Mainstem N/A N/A 0.7% 2.1% N/A
4311 Hydropower Survival Improvements

As noted, it is not possible at this time to model hydrosystem survival improvements for this ESU due to
life history uncertainties. Therefore, lifecycle survival improvements attributable to hydrosystem
improvements are not estimated. As an alternative, the 10 year recruit-per-spawner estimate is used as a
surrogate for the base-to-current adjusted R/S value.

4.3.1.2 Tributary Habitat Survival Improvements

Snake River Fall Chinook Salmon spawn in the mainstem and would not directly benefit from tributary
habitat improvements.

4.3.1.3 Estuary Habitat Survival Improvements

The estimated survival benefit for Snake River Fall Chinook Salmon (ocean-type life history) associated
with the specific actions discussed above is 0.7 percent. Action Agencies implemented habitat actions
through 21 estuary habitat projects. Unrestricted fish passage and access to approximately 3 miles of
quality habitat was provided via these specific actions™:

e Replaced three culverts with full-spanning bridges;

e Provided approximately 10 miles of improved tidal channel connectivity by installing a tide gate
retrofit;

e Acquired approximately 473 acres of off-channel and riparian habitats;

o Restored and created 90 acres of marsh and tidal sloughs and approximately 100 acres of riparian
forests;

o Protected approximately 55 acres of high-quality riparian and floodplain habitat;
o Restored and preserved approximately 154 acres of off-channel habitat;

e Protected 80 acres of high-value off-channel forested wetland habitat;

' A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix
D, Attachment D-1.
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o Restored approximately 96 acres of tidal wetlands habitat by replacing undersized culvert that
limited fish access;

e Conserved 155 acres of forested riparian and upland habitat;

e Provided partial tidal channel reconnection by tide gate retrofit (acreage unknown at this time);
e Provided integrated pest management (purple loosestrife);

e Reconnected and restored 183 acres of historical floodplain by dike removal;

o Restored 25 acres of historical floodplain by breaching a dike;

e Provided fish passage access to 6 miles of stream habitat by removal of two culverts and
replacement with bridges;

e Restored 310 acres of native hardwood riparian forest, 200 acres of seasonally wet slough and
155 acres of degraded riparian habitats; increased circulation in approximately 92 acres of
backwater and side-channel habitat by tide gate retrofit;

e Improved embayment circulation for 335-plus acres of marsh/swamp and shallow-water and flats
habitat; and

e Preserved 35 acres of historical wetland habitat.

4314 Predation Management Survival Improvements

Avian Predation

The estimated survival increase for Snake River Fall Chinook Salmon from the baseline-to-current
condition is 2.1 percent. This estimate errs strongly on the conservative side because averaging tern
consumption of juvenile salmonids across the 20-year base period downplays the actual change in
survival that resulted from relocating terns from Rice Island to East Sand Island in 1999. In 1999 tern
consumption of juvenile salmonids was at its peak with an estimated 13,790,000 smolts consumed,
compared to 8,210,000 in 2000 after relocation.

Piscivorous Predation

The ongoing Northern Pikeminnow Management Program (NPMP) has been responsible for reducing
predation-related juvenile salmonid mortality since 1990. The improvement in lifecycle survival
attributed to the NPMP is estimated at 2 percent for migrating juvenile salmonids (Friesen and Ward
1999). The northern pikeminnow has been responsible for approximately 8 percent predation-related
mortality of juvenile salmonid migrants in the Columbia River Basin in the absence of the NPMP (2000
FCRPS BiOp at 9-106). The ongoing NPMP is already accounted for in the estimation of survival
improvements modeled within the reservoir mortality life stage because the modeling estimates are
calibrated to empirical reach survival estimates that included the ongoing program.

4.3.1.5 Hatchery Management Survival Improvements

Straying of out-of-basin hatchery fall Chinook salmon into the Snake River has been a problem for
several decades. In 1989, for example, an estimated 40 percent of the adults used for broodstock at Lyons
Ferry Hatchery were out-of-basin hatchery strays. In the last decade, however, returns of Snake River-
origin fall Chinook salmon have increased disproportionately to outside hatchery strays. Prior to the 1998
to 1999 NMFS status reviews, the 5-year average contribution of outside stocks to the escapement over
Lower Granite Dam exceeded 26.2 percent. The most recent 5-year average (1977 to 2001) was 12.4
percent, with the contribution in 2001 being just over 8 percent. The drop in relative contribution by
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outside stocks reflects the disproportionate increase in returns of the Lyons Ferry Hatchery component,
the systematic removal of marked hatchery fish at the Lower Granite Dam trap, and modifications to the
Umatilla program to increase homing of fall-run Chinook salmon release groups intended to return to the
Umatilla River (NMFS 2005b). The Lower Granite Dam adult trap improvements completed in 2007 will
enable trapping of more natural-origin broodstock to improve broodstock management in the Lyons Ferry
and Nez Perce Tribal Hatchery fall Chinook salmon programs. The improved trap will also facilitate the
trapping and removal of more non-ESU hatchery strays, preventing them from passing above Lower
Granite Dam and possibly breeding with ESU fish.

2000 to 2006

BPA funded the development of Hatchery Genetic Management Plans (HGMPs) for all Federally funded
hatchery programs in this ESU. No survival improvements from these planning processes are estimated
for the 2000 to 2006 time period, although low benefits are expected as NMFS uses the HGMPs in its
hatchery program ESA Section 7 consultations. Other BPA-funded hatchery actions implemented with
benefits for this ESU in 2000 to 2006 include:

e Three fall Chinook salmon acclimation programs and the fall Chinook salmon production
program at Nez Perce Tribal Hatchery increase fish spawning naturally and improve spatial
structure. These programs are important to sustaining and preventing extirpation of the ESU and
provide high benefits for abundance, productivity, and genetic diversity.

o Installation, operation, and maintenance of the Lower Granite Dam adult salmon and steelhead
trap improvements with benefits accruing for this ESU beginning in 2007.

4.3.2 Current Status Gaps

Over the current period (2000 to 2006) the Action Agencies implemented multiple actions to improve fish
survival relative to the base period prior to 2000. The percentage improvements in lifecycle survival used
in the base-to-current adjustments for fall Chinook salmon are summarized in Table 4-6.

Table 4-6. Current Status: Adjusted Gaps after Base-to-Current Adjustment

Adjusted Adjusted Adjusted Adjusted
10-year R/S Adjusted Long-term Ext. Risk Gap  Ext. Risk Gap
Population Gap 20-year A Gap Trend Gap QET =1 QET =50
Lower Mainstem 0.78 0.54 0.36 0.00 0.00

Note: Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10% improvement is necessary to close gap.
If gap is < 1.0, no further improvement is necessary to close gap.

4.3.3 Prospective Status Analysis

As noted above the prospective status is the projected status of the population based on adjustment of the
survival metrics for expected improvements associated with the Proposed RPA. As was the case for the
base-to-current adjustment, the improvements for the current-to-prospective are divided into the
categories of those expected from changes in hydropower operations and configuration (including Upper
Snake River flow augmentation), changes in tributary habitat conditions attributable to actions
implemented in the periods 2007 to 2009 and 2010 to 2017, changes in estuarine habitat, reduced impacts
of avian predation, and improved hatchery operations.

Hydro benefits were not calculated for the current or prospective survival analysis for fall Chinook
salmon. The current Comprehensive Fish Passage (COMPASS) model is not yet capable of estimating
survival due to the complex life histories exhibited by fall Chinook salmon. However, significant
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configuration and operation actions have occurred in recent years and are projected to continue into the
future. The key unknown is the effect of recent actions to leave more fish in-river (RSW and spill)
compared to past operations that primarily relied on transport. This is a key uncertainty being addressed
in Research, Monitoring, and Evaluation.

The prospective status is projected based expected survival improvements associated with actions in 2007
to 2017. Over this period the Action Agencies will implement multiple actions to improve fish survival
relative to the current period. The percentage changes in lifecycle survival used in current-to-prospective
adjustments are summarized in Table 4-7. Actions are summarized below.

Table 4-7. Estimated Improvements in Survival Used in the Current-to-Prospective Adjustment

Pikeminno
2007-17 Habitat Avian w
Population Hydro Habitat (estuary) predation predation Hatchery
Lower Mainstem N/A N/A 9.0% 0.7% 1.0% N/A

Note: FCRPS impacts are based on river flows that enter the FCRPS action area, including those that enter the Snake River
at the toe of Hells Canyon Dam, which are affected by the operation of Reclamation’s upper Snake Projects.

4331 Hydropower Survival Improvements

The Action Agencies have formulated a broad array of hydropower actions to further increase the survival
of this ESU during migration through the hydrosystem. Specific survival benefits for each action were
derived using best professional judgment and are based on a per-project basis. However, due to the life
history complexity, it is not possible to generate COMPASS survival estimates at this time. The
configuration and operational improvement actions that contribute to these survival increases are
organized into strategies. Specific actions contained within these strategies are listed in the Hydrosystem
Action Summary. These strategies include:

1. Operate the FCRPS to more closely approximate the shape of the natural hydrograph and to
improve juvenile and adult fish survival,

Modify Columbia and Snake river dams to facilitate safe passage;

Implement operational improvements at Columbia and Snake river dams;

Operate and maintain juvenile and adult fish passage facilities; and

o~ w Db

Continue to evaluate the best passage management strategy for fall Chinook salmon (i.e.,
transport vs. in-river).

Changes in the timing of Upper Snake River flow augmentation, as described in Reclamation’s Upper
Snake River Biological Assessment (BA), are also expected to improve conditions for survival.

4.3.3.2 Tributary Habitat Survival Improvements

The Action Agencies are not proposing tributary habitat improvements for Snake River Fall Chinook
Salmon.

4.3.3.3 Estuary Tributary Habitat Survival Improvements

2007 to 2009

The estimated survival benefit for Snake River Fall Chinook Salmon (ocean-type life history) associated
with the specific actions described below is 2.3 percent. The Action Agencies’ estimated benefit for 2007
is based on actions that are or will be underway in the very near-term. For 2008 and 2009, the Action
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Agencies’ estimated benefit is based on the increased funding level described in the FCRPS BA.? The
Action Agencies are or will be implementing multiple habitat actions through approximately 35 estuary
habitat projects. Specific estuary habitat actions:

Restore partial tidal influence and access to several acres (exact amount unknown at this time) by
a tide gate retrofit; improve hydrologic flushing and salmonid access to a lake (Sturgeon Lake is
approximately 3,200 acres);

Acquire and protect 40 acres of critical floodplain habitat and 40 acres of riparian forest
restoration;

Install six to eight engineered log-jams that will help to slow flood flows, reduce erosion,
contribute to sediment storage, enhance fish habitat, and contribute wood into the project area;

Acquire and restore floodplain connectivity to 380 acres of off-channel rearing habitat for
juveniles;

Install fish-friendly tide gates to increase tidal flushing and fisheries access to approximately 110
acres;

Plant riparian vegetation on up to 210 acres;

Re-establish hydrologic connectivity to reclaim and improve floodplain wetland functions,
increase off-channel rearing and refuge habitat on 5 acres, plant native vegetation along shoreline,
and reconstruct slough channels on 2.5 acres of annually inundated off-channel habitat;

Breach a dike and re-establish flow to portion of original channel, plant vegetation on 50 acres,
remove invasive weeds on 180 acres, plant wetland scrub shrub on 45 acres, and control and
remove invasive wetland plants on 45 acres as part of a long-term 1,500-acre restoration effort;

Retrofit a tide gate (acreage unknown at this time); protect and restore approximately 5 to 10
acres of emergent wetland and riparian forest habitats;

Reconnect 45 acres of floodplain by tide gate removal;

Acquire 45 acres of floodplain with future dike removal,

Reconnect 50 acres of floodplain;

Acquire 320 acres of tidelands and 119 acres of riparian/upland forest; and

Restore 30 acres of riparian habitat.

There are be approximately 15 to 20 additional projects and associated actions similar to actions listed
above that are undergoing scoping and sponsor development (the number of projects and associated
actions is based on the increased funding level for 2008 to 2009 described in the FCRPS BA).

2010 to 2017

The survival benefit for Snake River Fall Chinook Salmon (ocean-type life history) associated with these
actions is 6.7 percent. The Action Agencies’ estimated benefits for 2010 to 2017 are based on the
increased funding level described in the BA. However, the level of effort in this time period may increase
depending on the outcome of a General Investigation study of Ecosystem Restoration opportunities,

2 A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix
D, Attachment D-1.
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depending on Congressional appropriations, future funding scenarios, and results of actions. Specific
projects have yet to be identified, but actions for this period will be similar in nature to actions
implemented in previous periods discussed above. Actions will include protection and restoration of
riparian areas, protection of remaining high-quality off-channel habitat, breaching or lowering dikes and
levees to improve access to off-channel habitat, and reduction of noxious weeds.

4334 Predation Management Survival Improvements

Avian Predation

The estimated increase in Snake River Fall Chinook Salmon survival from the current to future condition
is 0.7 percent, and this benefit is carried out to 2017 and beyond. This improvement is expected to result
through the reduction in estuary tern nesting habitat, and subsequent relocation of terns to outside the
Columbia Basin.

Piscivorous Predation

The percentage improvement in lifecycle survival attributable to the proposed continuation of the increase
in incentives in the NPMP and resultant marginal increase in observed exploitation rate is estimated at 1
percent total from 2007 to 2017. This estimate was derived based on the difference between the estimated
benefits from the base NPMP (defined as the period 1990 to 2003) and estimated survival benefits under
the increased incentive program (defined as the period of 2004 to present). This rate would generally
apply to all juvenile salmonids.

4.3.3.5 Hatchery Management Survival Improvements

2007 to 2017
The Action Agencies will:

e Continue to fund the three fall Chinook salmon acclimation programs and the fall Chinook
salmon production program at Nez Perce Tribal Hatchery to increase fish spawning naturally and
improve spatial structure. These programs are important to sustain and prevent extirpation of the
ESU and provide high benefits for abundance, productivity, and genetic diversity;

e Continue to fund the operation and maintenance of the Lower Granite Dam adult salmon and
steelhead trapping facility; and

o Further expand the Lower Granite Dam adult salmon and steelhead trapping facility to enable
collection of more natural-origin broodstock, trapping and removal of more out-of-basin stray fall
Chinook salmon, and improved run reconstruction and research data collection. These actions
will provide low to medium benefits for abundance, productivity, and genetic diversity of the
ESU.

4.3.4 Prospective Status

Comprehensive analyses of the changes in lifecycle survival resulting from the proposed actions and
analysis of how they will change the survival metrics indicate that the Snake River Fall Chinook Salmon
ESU will survive in the near-term. Based on the estimated remaining gaps summarized in Table 4-8, the
single population comprising the Snake River Fall Chinook Salmon requires no additional improvements
in lifecycle survival to achieve the survival and trending toward recovery criteria. Based on the
productivity metrics used in this analysis, the population is growing and will likely continue to do so until
its remaining habitat is fully seeded.
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Table 4-8. Estimated Future Status with Proposed RPA

Prospective Prospective Prospective
Prospective Prospective Long-Term Risk Gap Risk Gap
Population 10-year R/S 20-year A Trend QET =1 QET =50
Lower Mainstem 141 1.17 1.29 0.00 0.00

Note: Future productivity values represent estimates of future R/S, lambda and trend after consideration of the effects of the
Proposed RPA. For R/S, lambda and trend a value >1.0 indicates a growing population. A risk gap of 0.00 indicates a <5
percent risk criterion has been exceeded.

4.3.5 Remand Conceptual Framework Analysis

The FCRPS BiOp Remand Collaboration among the sovereigns developed a Conceptual Framework
approach intended to help the Action Agencies develop their proposed action. The Framework approach
attempted to estimate the relative magnitude of mortality factors affecting Interior Columbia Basin
salmonid populations. That assessment was intended to define the FCRPS’s “relative expectation...for
recovery” (FCRPS 2006). The collaboration’s Framework working group developed high and low
mortality estimates for all sources of mortality, including the FCRPS. The collaboration’s Policy
Working Group has not determined where in that range the Action Agencies’ Proposed RPA should be
assessed. The range of “gaps” that the Framework approach would expect the FCRPS to fill was
reviewed and the Action Agencies assessed whether the total survival improvements estimated in this
biological analysis would “fill” those gaps. For the purposes of this comparison, the Interior Columbia
Basin TRT gaps were used for “recent” ocean and “base hydro” conditions (corresponding to the base
period used for R/S productivity estimation), and the TRT’s 5 percent risk level.

The Interior Columbia Basin TRT gap for the 1990 t01999 period was used to correspond to the 10-year
geomean R/S productivity estimate. The Conceptual Framework was intended, among other things, to
“provide a clear and complementary link to ongoing recovery planning efforts” (FCRPS 2006). As such,
it can be understood to represent the collaboration parties’ view of the appropriate contribution of the
FCRPS toward long-term recovery of the listed ESUs in the Interior Columbia River Basin. Therefore it
provides another “metric” for use in considering the impacts of the Proposed RPA on a listed species’
prospects for recovery. The results of that analysis are displayed in Table 4-9.

The Proposed RPA (without considering either improvement in the environmental baseline or other
actions reasonably certain to occur) leaves a 1 percent gap at the low end of the Framework range and a
10 percent gap at the high end. However, considering a reasonable qualitative assessment of likely
hydrosystem survival improvements, it seems reasonable to suppose that Framework gaps would be filled
at the high and low ends of the range.

Table 4-9. Gap Calculations from the Conceptual Framework

FCRPS
Relative FCRPS TRT Gap TRT Total Remaining  Remaining
TRT  Impact Relative (high Gap (low Survival Framework Framework
MPG Gap (high) Impact (low) hydro) hydro) Change Gap (high)  Gap (low)
Lower Mainstem  1.47 0.57 0.35 1.25 1.14 1.13 1.10 1.01
(1977-1999)
Lower Mainstem  1.38 0.57 0.35 1.20 1.12 1.13 1.06 0.99

(1990-1999)

Note: Interior Columbia Basin TRT gaps are expressed as multipliers. Gaps are for 5 percent risk, recent ocean/base hydro conditions.
A “remaining” gap value <1.0 indicates that no further improvement is necessary. Total survival changes combine all estimated survival
improvements for the base-to-current and current-to-prospective adjustment.
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4.4  ADDITIONAL ACTIONS TO BENEFIT THE ESU

44.1 Other Reasonably Certain to Occur Actions®

This analysis does not include analysis of non-Federal actions that are reasonable certain to occur,
developed as part of the Remand Collaboration.

4.4.2 Other Future Federal Actions with Completed Section 7 Consultation

NMFS searched its Public Consultation Tracking Database (PCTS) for Federal actions that had completed
Section 7 consultation since November 30, 2004, that could be used to adjust the status of the lower
mainstem Snake River population between the base and current periods. These included several
consultations with the Corps on its Clean Water Act Section 404 permitting process (maintenance
dredging of a barge slip at or near the mouth of the Snake River, construction of a new floating dock at
the Port of Clarkston, Washington, and installation of a new boat launch at Wawawai Landing,
Washington). NMFS also completed a consultation with BPA on replacing a wood pole transmission line
north of Lewiston, Idaho.*

4.5 OBSERVATIONS

After considering recently implemented actions and the likely effects of the Proposed RPA, all three
metrics of productivity (recruit-per-spawner, A, and long-term trends) are expected to be greater than 1.0,
indicating that this population will replace itself and grow. Moreover, extinction risk for this population
is negligible.

4.6 CONCLUSION

All three metrics of productivity (recruit-per-spawner, A, and long-term trends) indicate that this
population is replacing itself and growing. Moreover, extinction risk for this population is negligible.
Although this population will never return to historic abundance because of the loss of habitat from the
construction of the privately owned Hells Canyon Complex of dams in the late 1950s, it is expected that
this population will continue to grow until the currently available habitat is fully utilized. As noted
above, abundance over the most recent 5-year period in the Interior Columbia Basin TRT dataset exceeds
the interim recovery target for this ESU. The Action Agencies have worked with the States and Tribes
through the Remand Collaboration Process and other forums to identify actions intended to address the
needs of listed salmon and steelhead as determined by quantitative and qualitative biological analyses.
Acknowledging that NMFS will review the actions and the effects analyses contained herein to make a
final jeopardy determination in the forthcoming biological opinions, the Action Agencies are making the
following conclusions. Based on our assessment of the FCRPS and Upper Snake River actions and
analysis of effects, considering the present and future human and natural context, the Action Agencies
conclude that the net effects of the proposed actions, including the existence and operations of the dams
with the proposed mitigation, meet or exceed the objectives of doing no harm and contributing to
recovery with respect to this ESU.

% Many of the actions listed above have a cost-share component with a variety of other Federal funding sources and
therefore may be properly described as contributing to the status of the environmental baseline rather than
cumulative effects.

* No quantitative adjustments were made based on these data.
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5.1 INTRODUCTION

This chapter briefly summarizes the current biological analysis developed for this Evolutionarily
Significant Unit (ESU). Summary data for the ESU are presented in Table 5-1. The geographic extent of
the ESU is shown in Figure 5-1.

Table 5-1. ESU Description and Major Population Groups (MPGS)
ESU Description

Threatened Listed under Endangered Species Act (ESA) in 1992; reaffirmed 2005

5 current major population 28 current populations (1 to 9 populations per Major Population Group [MPG])
groups

Hatchery programs included in  Conventional and captive broodstock programs: Tucannon, Lostine River,

ESU Catherine Creek, Upper Grande Ronde, Lookingglass, Imnaha River, Big Sheep

Creek, South Fork Salmon River, Johnson Creek, Lemhi, East Fork Salmon
River, West Fork Yankee Fork, Sawtooth, McCall, and Pahsimeroi
Major Population Groups Populations
Grande Ronde/Imnaha Catherine Creek
Grande Ronde River upper mainstem
Imnaha River mainstem
Lostine River/Wallowa River

Minam River
Wenaha River
Lower Snake Tucannon River
Middle Fork Salmon River Bear Valley Creek
Big Creek

Camas Creek
Chamberlain Creek
Loon Creek
Marsh Creek
Middle Fork Salmon River above Indian Creek
Middle Fork Salmon River below Indian Creek
Sulphur Creek
South Fork Salmon River East Fork South Fork Salmon River
Little Salmon River
Secesh River
South Fork Salmon River mainstem

Major Population Groups Populations
Upper Salmon River East Fork Salmon River
Lemhi River

North Fork Salmon River

Pahsimeroi River

Salmon River lower mainstem below Redfish Lake
Salmon River upper mainstem above Redfish Lake
Valley Creek

Yankee Fork
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Figure 5-1.  Snake River Spring and Summer Chinook Salmon ESU

This chapter is organized into five sections. Section 5.1 provides an overview of the ESU and the factors
limiting its viability. Section 5.2 summarizes population-level status information during the 20-year base
period used for this analysis. Section 5.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydrosystem and in other Hs
(habitat, hatcheries, and harvest) since about 2000 and estimates the salmonid survival benefits associated
with those improvements. Section 5.4 describes the actions proposed to be implemented into the future,
and Section 5.5 estimates their effects on salmonid survival when aggregated with the environmental
baseline and cumulative effects.

Almost all of the metrics used in this analysis are estimates for individual populations within the ESU.
The ESA is concerned with the status of a species, either the Distinct Population Segments (DPS, which
is an equivalent term often used for steelhead) or ESUs. Individual populations and major population
groups (where they exist) obviously contribute to ESU status. However, the status of the ESU is not
wholly dependent upon the status of any of the ESU’s individual components.

The Snake River Spring and Summer Chinook Salmon ESU is composed of multiple populations 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 Interior Columbia Basin Technical Recovery Team (TRT) has
identified 28 existing populations and four functionally extirpated populations for this ESU. These
populations are organized into five major population groups: Lower Snake, Grande Ronde/Imnaha, South
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Fork Salmon River, Middle Fork Salmon River, and Upper Salmon. They are all considered stream-type,
typically migrating to the ocean as yearlings after a year in fresh water, returning to freshwater during
spring and summer after 2 or 3 years in the ocean, and spawning in late summer. Adults are migrating
upstream and juveniles are migrating downstream while Reclamation is storing, releasing, and diverting
water. Spawning areas are the mid to upper reaches of most accessible tributaries. The ESU includes
current returns to the Tucannon River, the Grande Ronde River system, the Imnaha River, and the Salmon
River. The TRT has defined a hierarchical population structure for this ESU composed of 32
demographically independent populations, four of which are considered functionally extirpated. These
populations are organized into five major population groups: Lower Snake, Grande Ronde/Imnaha, South
Fork Salmon River, Middle Fork Salmon River, and Upper Salmon. This ESU was listed as threatened
on April 22, 1992, and reaffirmed as threatened on June 28, 2005.

The total annual production of natural Spring and Summer Chinook Salmon from the Snake River was
likely in excess of 1.5 million fish during the late 1800s. The Salmon River alone produced up to 45
percent of all Columbia River Spring and Summer Chinook. Since then, Snake River Spring and Summer
Chinook have suffered dramatic declines as a result of intensive commercial harvest, loss of habitat,
and/or degradation of habitat caused by logging, grazing, mining, irrigation diversions, and early barrier
dams. The declines continued with the construction of the hydropower system on the Snake and
Columbia rivers, including four Federal dams on the Snake River and the Idaho Power Company’s three-
dam Hells Canyon Complex, which was constructed without fish passage.

Another major impact on salmon numbers and productivity occurred during the mid-1970s. A “cool”
Pacific Decadal Oscillation (PDO) regime in the North Pacific Ocean shifted to a warm regime that lasted
at least through the mid-1990s. A cool regime is strongly correlated with enhanced ocean productivity off
the West Coast of the United States (and improved Columbia River Basin salmon survival); a warm PDO
regime is correlated with poor ocean productivity off the West Coast of the United States (and poor
Columbia River Basin salmon survival) (Peterson et al. 2006). The combination of harvest rates during
the 1960s and early 1970s that exceeded 60 percent of the total run in some years, the construction of
major Federal and private hydropower projects in the Snake River Basin during the 1950s and into the
early 1970s, and the regime shift in the Pacific Ocean in the mid-1970s contributed to a steep decline in
numbers of salmon returning to the Snake River Basin to spawn. Since hitting a trough in the early
1990s, Snake River Spring and Summer Chinook Salmon numbers have increased significantly (see
Figure 5-2).

Spring and Summer-Run Chinook Salmon are produced at a number of artificial production facilities in
the Snake River Basin. Much of the production was begun under the Lower Snake River Compensation
Plan. Historically, a number of hatchery programs used broodstock originating from outside the Snake
River Basin. Broodstock from the Carson National Fish Hatchery were used to supplement populations
in Catherine Creek and the Grande Ronde River during the 1980s and into the 1990s. This practice was
phased out in the 1990s due to concerns about high stray rates and the negative effects non-native,
domesticated broodstock could have on wild populations. Concerns were raised in the 1998 status review
(Myers et al. 1998) regarding the use of Rapid River hatchery stock reared at the Lookingglass hatchery
in the Grande Ronde River Basin. The Rapid River hatchery stock was originally developed from
broodstock collected from Spring-run Chinook returns to historical production areas above the Hells
Canyon Dam complex. Use of Rapid River stock was similarly phased out in the late 1990s.

In-river harvest of Snake River Spring and Summer Chinook Salmon is managed under the Columbia
River Fishery Compact on a sliding scale of 5.5 to 17 percent. The average 2000-2004 harvest averaged
10.7 percent. Harvest occurs both in a commercial and recreational fishery in the lower Columbia River,
and in a tribal fishery in Zone 6. Based on the rare observation of tagged fish in mixed stock ocean
fisheries it is generally believed that ocean harvest contributes little to harvest mortality. The TRT
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considers all extant populations in this ESU to be at high risk for abundance and productivity and from
low to high risk for spatial structure and genetic diversity.

Human impacts and current limiting factors for this ESU come from multiple sources: hydro passage,
habitat degradation, hatchery effects, fishery management and harvest decisions, predation, and other
sources.

5.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat and other causes (Lackey et al. 2006).
Current key limiting factors for this ESU identified by the National Marine Fisheries Service (NMFS,
also called National Oceanic and Atmospheric Administration [NOAA] Fisheries) in the ESU Overviews
for the Remand Collaboration (NMFS 2005e) are summarized in Table 5-2.

Table 5-2. Key Limiting Factors

Hydro The direct in-river survival rate for smolts passing through the Federal Columbia River Power
System (FCRPS) is currently about 50 percent. According to the Step 4 report, the estimated
portion of the human impact attributable to the FCRPS dams (compared to natural river
estimates) is 74 to 95 percent. Several hypotheses attributing additional or latent mortality to
hydrosystem passage have been formulated and are currently under independent scientific
review. Latent mortality is defined as any mortality expressed in a life stage subsequent to
where a direct effect occurs (e.g., stress due to poor rearing habitat results in additional mortality
during downstream migration). If latent mortality is omitted, the range associated with the hydro
system is 38 to 43 percent. Hydro impacts include volume, timing, and quality of flows that
enter the geographic area, including flows from the Snake River at the toe of Hells Canyon Dam,
which are impacted by the operation of Reclamation's upper Snake River projects as well as non-
Federal irrigation projects in the upper Snake River. Other hydrosystem impacts within the
geographic area include the mainstem effects of Reclamation's other projects within the
Columbia River Basin and many non-Federal irrigation projects within the Columbia River
Basin.

Predation Predation has been noted as a factor limiting fish survival at mainstem hydro facilities and in the
Columbia estuary.

Harvest Current harvest rates (almost exclusively in mainstem Columbia River fisheries) average about 8
percent, though harvest rates since the adoption of a new management regime in 2001 have been
higher, averaging about 11 percent. The current 3-year in-river harvest agreement allows for
harvest between 5.5 percent and 17 percent, depending upon run strength. According to the Step
4 report, the estimated portion of the human impact attributable to combined Tribal and non-
Tribal harvest effects is 37 to 69 percent. If latent mortality is omitted, the range associated with
the combined harvest impacts is 14 to 15 percent.
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Table 5-2. Key Limiting Factors

Estuary Predation, levels of toxic substances, and habitat conditions in the plume are potential limiting
factors.
Hatcheries Eleven Spring and Summer Chinook Salmon hatchery programs operate within the ESU: 10 of

these currently operate with appropriate conservation practices and are not considered a major
limiting factor for naturally spawning Spring and Summer Chinook Salmon; Rapid River
Hatchery is operated as an isolated program that may not have a large effect on natural
populations. The recovery goal contemplates a transition from hatchery to natural production as
natural fish recover. According to the Step 4 report, the estimated portion of the human impact
attributable to hatchery effects is 6 to 11 percent. If latent mortality is omitted, the human
impact associated with the hatchery system is 1 percent.

Habitat Eleven of the Snake River Spring and Summer Chinook Salmon natural populations spawn in
wilderness, where habitat is in good to excellent condition, but their survival and productivity are
still very low. For others, habitat is degraded in the lower tributaries, where the fish — both
juveniles and adults — need cold, clean water, in varying amounts and flow rates at different life
stages. Reduced vegetation on the hills and in the riparian corridor, combined with summer
temperatures, increases water temperature. In addition to current limiting factors and threats, we
need to consider the threat of additional loss of habitat resulting from future development, and
the adequacy of regulatory mechanisms to address these threats. According to the Step 4 report,
the estimated portion of the human impact attributable to combined habitat effects in the
tributaries and the estuary is 33 to 62 percent. If latent mortality is omitted, the human impact
associated with habitat degradation is 15 to 16 percent.

5.2 BASE STATUS

This section summarizes the average status of this ESU during the base period, which for most
populations is a 20-year period beginning in brood year 1979, 1980, or 1981, depending on the
population. All of the analysis in this chapter relies on datasets supplied by the Interior Columbia Basin
TRT. Those datasets do not include adult return information for the last 1 to 3 years, depending on the
population.

5.2.1 ESU Abundance and Trends

Geometric mean abundance since the late 1990s has substantially increased for the ESU as a whole.
Geomean abundance of natural-origin fish for the 2001 to 2005 period was 25,957 compared to 4,840 for
the 1996 to 2000 period, a 436 percent improvement (all abundance trend information from Fisher and
Hinrichsen [2006]). The interim recovery abundance level identified by NMFS for the ESU as a whole is
41,900 (Lohn 2002). The sum of the TRT’s minimum abundance thresholds for all populations in this
ESU is 26,500 (Interior Columbia Basin TRT 2006).

The ESU-level abundance trend of natural-origin spawners for 1990 to 2005 indicates an increasing
population over that time. (The slope of the trend line for the ESU as a whole is 1.10 for this period.)
Even the 1980 to 2005 ESU-level trend indicates positive growth (trend line slope of 1.02 for the entire
ESU). All populations in the ESU show increasing or steady population growth trends in the 1990-recent
period though many populations show declines when the longer 1980-recent period is analyzed.

Adult return numbers have recently declined from their peaks in 2001 and the years immediately
following. However, this analysis focuses on longer-term trends consistent with the principle that a
longer time series provides better estimates.

Abundance and a rolling 5-year geometric mean of abundance for the ESU compared to the NMFS ESU
interim recovery target are shown in Figure 5-2.
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Figure 5-2.  Snake River Spring Summer Chinook Abundance Trends

5.2.2  Extinction Probability/Risk

Results of extinction risk modeling are summarized in Table 5-3. Extinction probability estimates were
developed for populations in this ESU using the Beverton-Holt production function, which was fit to
spawner-recruit data from brood years 1978 to the present. The estimated Beverton-Holt function was
used to project populations over a 24-year time horizon to estimate extinction probability. Alternative
quasi-extinction thresholds (QETS) of 1, 10, 30, and 50 spawners were used in the analysis. In the
modeling, extinction was assumed to occur when spawners fell below the QET for 4 years running.
Reproductive failure was assumed to occur in any year in which spawner numbers fell below 10, except
in the case of QET=1, where reproductive failure was assumed when spawners fell below 2.

This modeling approach examined extinction risk first without future hatchery supplementation of the
populations (Table 5-3), and then with future supplementation, the more likely prospect for some

! Reproductive failure is the assumption that zero progeny are produced in any year where spawner numbers fall
below the identified threshold.
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Table 5-3. Extinction Probability Results Assuming No Future Supplementation
Ext. Risk Ext. Risk Ext. Risk Ext. Risk
MPG Population QET=1 QET =10 QET =30 QET =50
Lower Snake Tucannon 0.00 0.02 0.06 0.10
Grande Ronde/ Catherine Cr. 0.12 0.29 0.42 0.51
Imnaha
Lostine R. 0.00 0.03 0.10 0.19
Minam R. 0.00 0.00 0.02 0.05
Imnaha R. 0.00 0.01 0.04 0.09
Wenaha R. 0.00 0.05 0.15 0.25
Upper GR R. 0.00 0.08 0.40 0.68
S. Fork Salmon South Fork 0.00 0.00 0.00 0.00
R.
Secesh R. 0.00 0.00 0.01 0.03
E. Fork S. Fork. 0.00 0.00 0.00 0.01
Middle Fork Big Cr. 0.00 0.04 0.23 0.43
Salmon R.
Bear Valley Cr. 0.00 0.00 0.04 0.09
Marsh Cr. 0.02 0.15 0.38 0.55
Sulphur Cr. 0.00 0.13 0.44 0.68
Camas Cr. N/A N/A N/A N/A
Loon Cr. N/A N/A N/A N/A
Chamberlain Cr. N/A N/A N/A N/A
Lower Mid. Fork N/A N/A N/A N/A
Upper Salmon Lemhi R. N/A N/A N/A N/A
Valley Cr. 0.00 0.09 0.46 0.72
Yankee Fork N/A N/A N/A N/A
Upper Salmon 0.00 0.00 0.00 0.01
N.F. Salmon N/A N/A N/A N/A
Lower Salmon 0.00 0.00 0.05 0.19
E. Fork Salmon 0.00 0.00 0.04 0.13
Pahsimeroi N/A N/A N/A N/A
Note:

A risk level of 0.11 indicates an 11 percent risk of extinction, assuming that spawner abundance below the QET for 4 years
running results in extinction.

populations (Table 5-4). It is expected that supplementation will continue for a number of the populations
in this ESU for the foreseeable future, in part to support the ESU and in part to support harvest
opportunity. For that reason, we have also modeled extinction probabilities assuming continued
supplementation at the average levels seen over the most recent 10 years. While modeling shows that
supplementation provides a hedge against short-term extinction, we acknowledge that longer-term
supplementation must be carefully managed to control risks to viability. Supplementation is a strategy to
support, not substitute for, self-sustaining natural populations.

Without future supplementation, base case extinction probability results indicate moderate to high
probabilities of extinction for 75 percent of the modeled populations in this ESU, assuming QET=50. At
QET=1 (“absolute” extinction as used in the 2000 FCRPS Biological Opinion [BiOp]), only one
population has a greater than 5 percent probability of extinction.
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Table 5-4. Extinction Probability Results Assuming Future Supplementation

Ext. Risk Ext. Risk Ext. Risk Ext. Risk
Population QET=1 QET=10 QET =30 QET =50
Lostine River Chinook Salmon 0.00 0.00 0.00 0.00
Grande Ronde Upper Mainstem 0.00 0.00 0.01 0.06

Chinook Salmon

Catherine Creek Chinook Salmon 0.00 0.00 0.07 0.24
Imnaha River Chinook Salmon 0.00 0.00 0.00 0.00
Note:

Future supplementation levels were assumed to be equal to the average of 1996-present. Hatchery effectiveness of .2 pre-
1998 and .5 post-1998. A time horizon of 24 years. A risk level of 0.11 indicates an 11 percent risk of extinction,
assuming that spawner abundance below the QET for 4 years running results in extinction.

Results at other QETSs are displayed in Table 5-3. However, with the more likely scenario of future
supplementation, the extinction risk is low for most of the modeled populations.

It also should be noted that these extinction probability results assume continued harvest at the average
levels that prevailed during the base period. If a population were truly going extinct, these harvest levels
might not be expected to continue, at least for natural-origin spawners, until natural fish numbers
increased. Assuming future harvest reductions relative to the base period would reduce extinction
probabilities.

Table 5-4 summarizes extinction risk under the assumption of continued supplementation. As expected,
near-term extinction probabilities decline for those populations where hatchery supplementation is
assumed to continue. Note that populations in the Middle Fork Salmon major population group (MPG)
with high extinction probabilities at some QETs are not presently supplemented and are not likely to be
supplemented in the future. Further discussion of extinction probability results for these populations can
be found below.

5.2.3 Recruit-per-Spawner Productivity, Lambda, and Trends

Base status metrics of productivity and trend are summarized in Table 5-5. This provides a historical
snapshot of the ESU since before listing until the present. Recruit-per-spawner productivity (R/S) counts
hatchery fish as spawners, but not recruits, with implications discussed below. Lambda, or median annual
population growth rate (the metric relied on for the 2000 FCRPS BiOp), integrates both the hatchery and
natural component of the ESU. Abundance trends are the slope of the regression of log-transformed
natural-origin spawner counts versus time. The trend is shown only for natural-origin spawners, though
hatchery supplementation likely influences this metric, as well. Values greater than 1.0 indicate a
population that is increasing over time.

The time series of data used to develop these estimates were the same as those used by the Interior
Columbia Basin TRT. R/S and lambda are calculated over 20-year and 10-year periods beginning in
brood years 1979, 1980, or 1981, depending on the population. In the case of the Pahsimeroi, we use an
11-year dataset beginning in brood year 1990 (see discussion of the Pahsimeroi population below).
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Table 5-5. Base Status Metrics

1980- 1990-
20year 10 year 20 12 current current

MPG Population R/S R/S year A year A Trend Trend
Lower Snake Tucannon 0.76 0.67 1.00 1.03 0.89 0.96
Grande Ronde/ Catherine Cr. 0.38 1.21 0.97 1.06 0.93 1.22
Imnaha Lostine R. 0.72 1.49 1.05 1.05 1.01 1.16
Minam R. 0.80 1.28 1.05 1.02 1.02 1.12

Imnaha R. 0.60 0.80 1.05 1.13 0.98 1.10

Wenaha R. 0.66 1.29 1.10 1.05 1.04 1.20

Upper GR R. 0.32 0.63 N/A N/A 0.93 1.00

S. Fork Salmon R. South Fork 0.87 0.65 1.11 1.06 1.05 1.09
Secesh R. 1.04 0.95 1.07 1.09 1.02 1.12

E. Fork S. Fork. 0.98 0.65 1.08 1.06 1.03 1.03

Middle Fork Big Cr. 1.23 1.27 1.09 1.07 1.02 1.14
Salmon R. Bear Valley Cr. 1.36 1.33 1.10 1.05 1.05 1.16
Marsh Cr. 0.98 0.73 1.08 1.04 1.00 1.11

Sulphur Cr. 0.89 0.44 1.05 0.95 1.01 1.00
Camas Cr. 0.89 1.23 1.04 1.08 0.98 1.22

Loon Cr. 1.21 1.54 N/A N/A 1.06 1.34

Chamberlain Cr. N/A N/A N/A N/A N/A N/A

Lower Mid. Fork N/A N/A N/A N/A N/A N/A
Upper Salmon Lemhi R. 1.09 1.61 1.02 1.02 0.98 1.12
Valley Cr. 1.08 141 N/A N/A 1.02 1.20
Yankee Fork 0.68 0.55 N/A N/A 1.03 1.12
Upper Salmon 1.50 1.90 1.06 1.07 1.01 1.11

N.F. Salmon N/A N/A N/A N/A N/A N/A

Lower Salmon 1.23 2.14 1.02 1.07 1.00 1.11
E. Fork Salmon 1.17 231 1.04 1.07 1.01 1.17

Pahsimeroi 0.39 0.90 1.08 1.15 1.38 1.34

Note:

For R/S, lambda, and trend, a value >1.0 indicates a growing population; a value <1.0 indicates a declining population.

Base period R/S productivity is less than 1.0 for about one-half of the extant populations in this ESU,
indicating a declining trend over the period used for the analysis. In contrast, only one of the 17
populations with adequate data had a 20-year lambda estimate of < 1.0 (Catherine Creek). In the case of
long-term trend (1980 to present), estimates < 1.0 were evident for six of 20 populations.

The Action Agencies used the lambda calculations provided by the Interior Columbia Basin TRT.
Lambda, as currently calculated by the TRT, tends to overstate annual population growth rates for
populations with significant numbers of hatchery-origin fish in the spawning population. Therefore, we
place less emphasis on lambda estimates for these populations. Lambda is, on the other hand, an
acceptable measure of median annual population growth for populations that are not supplemented by
hatchery fish. Twenty- year lambda estimates are greater than 1.0 for all non-supplemented populations
in this ESU, indicating growing populations over that time period.

Based on consideration of these metrics, the survival gaps needed to achieve the survival criteria, before
recent and prospective actions are taken into account, are summarized in Table 5-6. Note that in this
analysis, a metric of 1.0 reflects no gap. A number below 1.0 reflects a positive condition, while a

Comprehensive Analysis

5-9

August 2007



Chapter 5 — Snake River Spring and Summer Chinook Salmon Evolutionarily Significant Unit

Table 5-6. Base Status Gaps

20- Ext. Risk Ext. Risk  Ext. Risk Ext. Risk
20-year year) Long-term Gap Gap Gap Gap
MPG Population R/SGap Gap TrendGap QET=1 QET=10 QET=30 QET=50
Lower Snake Tucannon 1.32 1.00 1.69 0.42 0.74 1.09 1.35
Grande Ronde/  Catherine Cr. 2.63 1.15 1.39 1.41 2.43 3.44 4.13
Imnaha
Lostine R. 1.39 0.80 0.96 0.48 0.86 1.27 1.61
Minam R. 1.25 0.80 0.77 0.27 0.51 0.80 1.05
Imnaha R. 1.67 0.80 1.10 0.43 0.71 0.99 121
Wenaha R. 1.52 0.65 0.84 0.57 0.96 1.39 1.72
Upper GR R. 3.13 N/A 1.39 0.54 1.12 1.86 2.57
S. Fork South Fork 1.15 0.63 0.80 0.16 0.27 0.36 0.44
Salmon R.
Secesh R. 0.96 0.74 0.91 0.39 0.62 0.78 0.88
E. Fork S. 1.02 0.71 0.88 0.33 0.53 0.65 0.75
Fork.
Middle Fork Big Cr. 0.81 0.68 0.92 0.43 0.97 1.79 2.69
Salmon R.
Bear Valley 0.74 0.65 0.80 0.26 0.52 0.89 1.24
Cr.
Marsh Cr. 1.02 0.71 1.00 0.73 1.57 2.77 4.00
Sulphur Cr. 1.12 0.80 0.96 0.39 1.58 3.81 6.09
Camas Cr. 1.12 0.84 1.05 N/A N/A N/A N/A
Loon Cr. 0.83 N/A 0.74 N/A N/A N/A N/A
Chamberlain N/A N/A N/A N/A N/A N/A N/A
Cr.
Lower Mid. N/A N/A N/A N/A N/A N/A N/A
Fork
Upper Salmon Lemhi R. 0.92 0.91 1.10 N/A N/A N/A N/A
Valley Cr. 0.93 N/A 0.92 0.32 1.21 3.09 5.01
Yankee Fork 1.47 N/A 0.88 N/A N/A N/A N/A
Upper 0.67 0.77 1.15 0.09 0.22 0.43 0.64
Salmon
N.F. N/A N/A N/A N/A N/A N/A N/A
Salmon
Lower 0.81 0.91 1.00 0.13 0.42 0.99 1.58
Salmon
E. Fork 0.86 0.84 N/A 0.11 0.39 0.95 1.55
Salmon
Pahsimeroi 1.11 0.71 0.27 N/A N/A N/A N/A
Note:

Gaps are expressed as multipliers. A gap of 1.32 indicates that a 32 percent survival improvement is needed to meet the criterion. A gap
less than 1 indicates no further improvement is needed.

number above 1.0 reflects a gap. For example, a gap of 1.2 indicates that 20 percent productivity is
needed in the future.

5.2.4  Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population (VSP) (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
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that certain other parameters, such as habitat characteristics and ecological interactions, were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
VSP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a species’
biological diversity or its spatial structure and distribution is limited within the timeframe of the Action
Agencies’ Proposed Reasonable and Prudent Alternative (RPA).

Spatial Structure — Spatial structure, as the term suggests, refers to the geographic distribution of
individuals in a population unit and the processes that generate that distribution. Distributed populations
that interact genetically are often referred to as metapopulation. Although the spatial distribution of a
population, and thus its metapopulation structure, is influenced by many factors, none are perhaps as
important as the quantity, quality, and distribution of habitat. One way to think about the importance or
value of a broad geospatial distribution is that a population is less likely to go extinct from a localized
catastrophic event or localized environmental perturbations.

Biological Diversity — Biological diversity within and among populations of salmonids is generally
considered important for three reasons. First, diversity of life history patterns is associated with a use of a
wider array of habitats. Second, diversity protects a species against short-term spatial and temporal
changes in the environment. Third, genetic diversity is the so-called raw material for adapting to long-
term environmental change. The latter two are often described as nature’s way of hedging its bets — a
mechanism for dealing with the inevitable fluctuations in environmental conditions — long and short term.
With respect to diversity, more is better from an extinction-risk perspective.

The Snake River Spring and Summer Chinook Salmon ESU consists of 29 extant populations in five
MPGs. With the exception of the Lower Snake River MPG, each of the MPGs is comprised of four or
more populations. Based on their Spatial Structure and Diversity (SSD) analyses and rating of 23 of the
populations for which sufficient information was available, the TRT assigned a high risk to 6 populations,
a moderate risk to 11 populations, and a low risk to 6 populations. With exception of the Lower Snake
River MPG, with its single extant population (Tucannon River), all MPGs contained populations with a
mix of risk ratings. Considering the wide geographic distribution of this ESU, the diversity of habitats
utilized, and the preponderance of populations in the moderate SSD risk category, we conclude that this
ESU is currently at no greater than moderate risk for SSD, and that this status will likely improve as a
result of the recently implemented and proposed changes in the FCRPS, including improvements to the
volume and reliability of flow augmentation from the Bureau of Reclamation’s upper Snake projects
achieved in the Nez Perce Water Rights Settlement. Particularly significant will be the continuing
improvements in hatchery management and the resulting reduction in negative effects from hatchery- and
natural-origin fish.

5.3 BIOLOGICAL ANALYSIS OF ACTIONS: RECRUITS-PER-
SPAWNER, LAMBDA, AND TRENDS WITH CURRENT AND
PROSPECTIVE ADJUSTMENTS

The Base Status is the historical status of the ESU, defined as the status of the population based on the
average of quantitative survival metrics estimated from a time series of abundance data beginning in
about 1980. For the most part, longer-term averages (generally 20 years) were used where they were
available. In the biological analysis, this is the starting point, shown in the tables above.

The next step is Current Status, an adjustment of the initial base estimates to reflect our best estimate of
current survivals, as opposed to an average of survivals that prevailed over a period in the past. This
would obviously include recent improvements already implemented but not fully reflected in the Base

Comprehensive Analysis 5-11 August 2007



Chapter 5 — Snake River Spring and Summer Chinook Salmon Evolutionarily Significant Unit

conditions. Current Status is defined as “estimated survival metrics adjusted for recently implemented
changes in hydropower configuration and operations, hatchery operations, tributary and estuarine habitat
improvements, and reduced avian predation.” These are actions that have recently been implemented, but
their effects are not reflected in the time series of survival data that for the most part started in 1980.

The final step is Prospective Status, which adjusts Current-to-Prospective Status based on the estimated
effects of future actions. The current-to-prospective adjustment is simply an adjustment of the current
survival estimates to reflect survival improvements expected from the hydro, habitat, and hatchery
changes included in the Proposed RPA, and in particular those that are expected to be implemented in the
period 2007 to 2017. Refer to Section 1.3 of this Comprehensive Analysis for a discussion of
Reclamation’s qualitative analysis for the years 2017 through 2034.

This analysis assumes that future ocean and climate conditions will approximate the average conditions
that prevailed during the 20-year base period used for our status assessments. For most populations, that
period is about equivalent to the “recent” ocean period used by the Interior Columbia Basin TRT in its
analyses. This period was characterized by relatively poor ocean conditions that presumably contributed
to poor early ocean survival of salmonids. The TRT’s “pessimistic” ocean condition scenario results in
survivals that are about 15 percent lower for Snake River Spring and Summer Chinook Salmon than the
“recent’ ocean conditions scenario, and about 36 percent lower for Upper Columbia Spring Chinook
Salmon. Alternatively, TRT’s “historical” ocean conditions scenario results in survivals that are about 39
percent higher for both Snake River Spring and Summer Salmon and Upper Columbia Spring Chinook
Salmon (Interior Columbia Basin TRT and Zabel 2006). This subject is treated at greater length in the
discussion of the effects of potential climate change in Appendix H.

The analysis of status assumes a certain amount of annual take of natural adult fish based on recent
harvest levels.

5.3.1 Current Status Analysis

Over the Current period (2000 to 2006) the Action Agencies implemented multiple actions to improve
fish survival relative to the base period prior to 2000. The percentage changes in life cycle survival used
in the base-to-current adjustments for the Snake River Spring and Summer Chinook Salmon ESU are
summarized in Table 5-7. Actions are described in summary below.
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Table 5-7. Estimated Survival Improvements Used in the Base-to-Current Adjustment
Habitat Habitat Avian
MPG Population Hydro  (tributary) (estuary) predation Hatchery Harvest
Lower Tucannon 22.5% 3.5% 0.3% -0.4% 4.0%
Snake
Grande Catherine Cr.  22.5% 4.0% 0.3% -0.4% 28.0% 4.0%
Ronde/
Imnaha
Lostine R. 22.5% 1.0% 0.3% -0.4% 7.0% 4.0%
Minam R. 22.5% 0.3% -0.4% 22.0% 4.0%
Imnaha R. 22.5% 1.0% 0.3% -0.4% 4.0%
Wenaha R. 22.5% 0.3% -0.4% 39.0% 4.0%
Upper GRR.  22.5% 4.0% 0.3% -0.4% 32.0% 4.0%
S. Fork South Fork 22.5% 0.3% -0.4% 4.0%
Salmon R.
Secesh R. 22.5% 0.3% -0.4% 4.0%
E. Fork S. 22.5% 0.3% -0.4% 4.0%
Fork.
Middle Big Cr. 22.5% 0.3% -0.4% 4.0%
Fork
Salmon R.
Bear Valley 22.5% 0.3% -0.4% 4.0%
Cr.
Marsh Cr. 22.5% 0.3% -0.4% 4.0%
Sulphur Cr. 22.5% 0.3% -0.4% 4.0%
Camas Cr. 22.5% 0.3% -0.4% 4.0%
Loon Cr. 22.5% 0.3% -0.4% 4.0%
Chamberlain 22.5% 0.3% -0.4% 4.0%
Cr.
Lower Mid. 22.5% 0.3% -0.4% 4.0%
Fork
Upper Lemhi R. 22.5% 0.5% 0.3% -0.4% 4.0%
Salmon
Valley Cr. 22.5% 0.5% 0.3% -0.4% 4.0%
Yankee Fork 22.5% 0.3% -0.4% 4.0%
Upper Salmon  22.5% 0.5% 0.3% -0.4% 4.0%
N.F. Salmon 22.5% 0.3% -0.4% 4.0%
Lower Salmon  22.5% 0.5% 0.3% -0.4% 4.0%
E. Fork 22.5% 0.5% 0.3% -0.4% 4.0%
Salmon
Pahsimeroi 22.5% 0.5% 0.3% -0.4% 4.0%
Notes:

Harvest adjustments represent estimated harvest decreases between the base and current periods. Estimates supplied by
A. Nigro (Oregon Department of Fish and Wildlife) on behalf of an ad hoc US v. OR technical workgroup (Nigro 2007).

5.3.1.1 Hydropower Survival Improvements

Several hydropower configuration and operational and maintenance improvements to fish passage
facilities and other project areas were implemented in 2000 to 2006 and are estimated to have resulted in
a 22.5 percent increase in survival over the baseline for all populations in this ESU (Table 5-7). This
survival increase was estimated with Comprehensive Fish Passage (COMPASS) using the 2006
hydrosystem configuration operating under the 2004 BiOp-specified operation for each dam. Specific
configuration and operation improvements included in this estimate are:

o Bonneville Powerhouse I (PH1) minimum gap runner (MGR) installations;
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e Bonneville Powerhouse Il (PH2) corner collector installation;
¢ Bonneville PH2 fish guidance efficiency improvements;

o Bonneville spill operation improvements;

e Bonneville PH1 juvenile bypass system (JBS) screen removal;

o Bonneville PH2 operation as first priority;

e The Dalles spill wall construction;

e The Dalles spill pattern improvements;

e The Dalles adult collection channel improvements;

e The Dalles sluiceway operation improvements;

o John Day spill operation improvements;

o John Day South Fish Ladder improvements;

e McNary spill operation improvements;

e McNary end spillbay deflectors and hoists;

e McNary full flow juvenile passive induced transponder (PIT)-tag detection;

e McNary juvenile transport facility bypass piping improvements;

e McNary spare extended submerged bar screen (ESBS);

e McNary improved juvenile bypass dewatering screens;

e McNary overhauling auxiliary water supply (AWS) pumps;

e McNary upgrading of adult fish ladders tilting weir controls;

e Ice Harbor removable spillway weir (RSW) installation and spill operation improvements;
e |ce Harbor full flow juvenile PIT-tag detection;

e |ce Harbor AWS improvements north shore adult fishway;

e |ce Harbor replaced adult fishway entrance weirs;

e |ce Harbor new bulkhead system for maintenance of south shore AWS pumps;
e |ce Harbor upgraded AWS hydraulic systems;

o Lower Monumental end spillbay deflectors, parapet walls, and stilling basin repair;
e Lower Monumental spill operations improvements;

e Lower Monumental juvenile fish separator improvement;

e Lower Monumental fish barge loading improvements;

e Lower Monumental rehabbed adult fish pumps;

e Lower Monumental replaced north shore adult fish counting station;

e Little Goose spill operations improvements;

e Little Goose ESBS improvements;

e Lower Granite RSW installation;
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e Lower Granite ESBS improvements;
o Lower Granite modifications to adult transition pool to improve adult passage;
e Improved total dissolved gas monitoring program and equipment; and

o Delayed/staggered start of juvenile fish transportation program.

5.3.1.2 Tributary Habitat Survival Improvements

Bonneville Power Administration (BPA) and Reclamation implemented actions to address limiting
factors for a number of populations in this ESU. BPA’s annual expenditures for habitat projects in
subbasins used by Snake River ESUs averaged about $5.4 million for the 2001 to 2006 time frame.
Reclamation spent over $6 million to provide technical support for habitat projects in this period. Some
of these actions provided benefits with immediate survival improvements and some will result in long-
term benefits with survival improvements accruing into the future. During this time period the Action
Agencies, in coordination with multiple partners:

e Increased streamflow through water acquisitions;

e Addressed entrainment by installing or improving fish screens;

e Increased fish passage and access by removing passage barriers;

e Improved channel habitat complexity and conditions; and

o Improved water quality and habitat conditions by protecting and enhancing riparian areas.

Survival improvements estimated to result from tributary habitat actions implemented by the Action
Agencies in this time period are shown in Table 5-7. The percentages indicate the incremental survival
improvement estimated to accrue by 2006 from the suite of implemented actions. Survival improvements
were estimated as described in Appendix C, Attachment C-1.

Additional detail of habitat actions implemented by BPA and Reclamation in the 2000 to 2006 time frame
is available in the Action Agencies’ Annual Progress Reports located at www.salmonrecovery.gov.

5.3.1.3 Estuary Habitat Survival Improvements

Survival benefit for Snake River Spring and Summer Chinook Salmon (stream-type life history)
associated with the specific actions discussed below was 0.3 percent. Action Agencies implemented
habitat actions through 21 estuary habitat projects. Unrestricted fish passage and approximately 3 miles
of access to quality habitat was provided by the following specific actions:?

o Replaced 3 culverts with full-spanning bridges;

e Provided approximately 10 miles of improved tidal channel connectivity by installing a tide gate
retrofit;

e Acquired approximately 473 acres of off-channel and riparian habitats;

o Restored and created 90 acres of marsh and tidal sloughs and approximately 100 acres of riparian
forests;

A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included as Appendix D
to this document.
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o Protected approximately 55 acres of high-quality riparian and floodplain habitat;
o Restored and preserved approximately 154 acres of off-channel habitat;
e Protected 80 acres of high-value off-channel forested wetland habitat;

o Restored approximately 96 acres of tidal wetlands habitat by replacing undersized culvert that
limited fish access;

e Conserved 155 acres of forested riparian and upland habitat;

e Provided partial tidal channel reconnection by tide gate retrofit (acreage unknown at this time);
e Provided integrated pest management (purple loosestrife);

e Reconnected and restored 183 acres of historical floodplain by dike removal;

o Restored 25 acres of historical floodplain by breaching a dike;

e Provided fish passage access to 6 miles of stream habitat by removal of two culverts and
replacement with bridges;

e Restored 310 acres of native hardwood riparian forest, 200 acres of seasonally wet slough, and
155 acres of degraded riparian habitats;

e Increased circulation in approximately 92 acres of backwater and side-channel habitat by tide
gate retrofit;

e Improved embayment circulation for 335-plus acres of marsh/swamp and shallow-water and flats
habitat; and

e Preserved 35 acres of historical wetland habitat.

5.3.1.4 Predation Management Survival Improvements

Avian Predation

The estimated change from baseline to current survival of Upper Columbia River Spring Chinook Salmon
can be found in Table 5-7. This reflects a reduction in survival from the base-to-current condition,
because the tern population was increasing relative to the base period. Averaging tern consumption of
juvenile salmonids across the 20-year base period downplays the actual change in survival that resulted
from relocating terns from Rice Island to East Sand Island in 1999. In 1999 tern consumption of juvenile
salmonids was at its peak with an estimated 13,790,000 smolts consumed, compared to 8,210,000 in 2000
after relocation.

Piscivorous Predation

The ongoing Northern Pikeminnow Management Program (NPMP) has been responsible for reducing
predation-related juvenile salmonid mortality since 1990. The northern pikeminnow has been responsible
for approximately 8 percent predation-related mortality of juvenile salmonid migrants in the Columbia
River Basin in the absence of the NPMP (2000 FCRPS BiOp at 9-106). The improvement in life cycle
survival attributed to the NPMP is estimated at 2 percent for migrating juvenile salmonids (Friesen and
Ward 1999). The ongoing NPMP is already accounted for in the estimation of survival improvements
modeled within the reservoir mortality life stage. This is because the modeling estimates are calibrated to
empirical reach survival estimates that included the ongoing program.

5.3.1.5 Hatchery Management Survival Improvements

Hatchery-origin salmon and steelhead had lower reproductive success relative to natural-origin fish in
almost all of the studies reviewed by Berejikian and Ford (2004). The difference in relative reproductive
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success was greatest for non-local, domesticated hatchery stocks, which would be unlikely to be well
adapted to the environmental conditions at their release location. This was the case in the Grande Ronde
River watershed for much of the base period used for this analysis. Hatchery reforms instituted in the
mid- to late-1990s both reduced straying of non-native fish into certain watersheds (Wenaha and Minam
rivers) and emphasized the use of locally adapted broodstock. These changes have likely contributed to
increased R/S productivity for the population as a whole. Preliminary and draft guidance from NMFS
was used to set assumptions regarding relative reproductive effectiveness of hatchery fish before and after
these reforms to arrive at the survival improvement estimates in Table 5-7. A more thorough description
of the methods used can be found in Appendix A. A discussion of the specific assumptions used to
estimate the survival changes used in this analysis follows.

Upper Grande Ronde River, Catherine Creek, and Lostine River: Hatchery influence is a relatively
recent occurrence here. There were no returns of hatchery-origin spawners to these areas until 1986
(except for occasional strays). Between 1986 and 2002, hatchery-origin Chinook salmon not included in
the ESU returned to spawn in these areas. This was a Category 1 hatchery program, and hatchery-origin
spawners were assumed to be 20 percent as effective as natural-origin spawners. Supplementation rescue
programs were initiated (starting with a captive broodstock phase) to preserve and build the Chinook
salmon populations in the Upper Grande Ronde River and Catherine Creek in 1996, and in the Lostine
River in 1997. These are Category 3 Hatchery programs, and this analysis assumes that hatchery-origin
spawners are 50 percent as effective as natural-origin spawners, beginning in 2003 and continuing into the
future. The future percentage of hatchery-origin spawners is assumed to be equal to the average over the
most recent 10 years for which data are available.

Summary for the Minam and Wenaha Rivers: These populations are managed for natural-origin fish only
(i.e., hatchery supplementation is precluded). Between 1986 and about 1994, fish from Category 1
hatchery programs strayed into these areas in significant numbers, and spawned naturally. Straying was
largely curtailed after 1994. Hatchery strays, both past and into the future, are assumed to have a relative
reproductive effectiveness of 20 percent. The survival improvements shown in this analysis for the base-
to-current period reflect the significant reduction in hatchery straying that is evidenced in the data used
for this analysis.

Other specific actions under qualitative consideration include:

e BPA funded (required in a Reasonable and Prudent Alternative in the 2000 FCRPS BiOp) the
development of Hatchery and Genetic Management Plans (HGMPs) for all Federally funded
hatchery programs in the ESU. While the estimated survival benefit was low in the near term, it
was potentially moderate to high in the long term. The objective was to develop the HGMPs for
NMFS approval and identification of and prioritization of hatchery reform measures by NMFS;

o BPA funded the Safety-Net Artificial Propagation Program planning process to identify any
additional Spring and Summer Chinook populations at high risk of extinction that would benefit
from implementation of a safety-net hatchery program;

e Lower Snake, Tucannon River — BPA funded the Tucannon River Spring Chinook Captive
Broodstock Program (a safety-net program) from 2000 through 2006 to increase abundance and
reduce the extinction risk of the target population;

e Upper Salmon; East Fork, West Fork Yankee Fork, and Lemhi River — BPA funded the Salmon
River Captive Rearing Program (a safety-net program) from 2000 through 2006 to increase
abundance and reduce extinction risk of the target populations;

e Grande Ronde/Imnaha; Upper Grande Ronde, Catherine Creek, and Lostine River — BPA funded
the Grande Ronde Captive Broodstock Program (a safety-net program) and the Grande Ronde
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Recovery Program (a conventional supplementation program) from 2000 through 2006 to
increase abundance and reduce extinction risk of the target populations;

e Grande Ronde/Imnaha, Lostine and Imnaha River — BPA funded development of a Master Plan
and other planning and design for the Northeast Oregon Hatchery from 2000 through 2006; and

e South Fork Salmon, Johnson Creek — BPA funded the Johnson Creek Artificial Propagation and
Enhancement Program (a safety-net program) from 2000 through 2006 to increase abundance and
reduce extinction risk of the target population.

5.3.2  Current Status Gaps

Over the current period (2000 to 2006) the Action Agencies implemented multiple actions to improve fish
survival relative to the base period prior to 2000. The percentage improvements in life cycle survival
used in the base-to-current adjustments for Spring and Summer Chinook salmon are summarized in Table
5-8.

5.3.3 Prospective Status Analysis

As noted above, the Prospective Status is the projected status of the population based on adjustment of the
survival metrics for expected improvements associated with the Proposed RPA (including Upper Snake
River flow augmentation). As was the case for the base-to-current adjustment, the improvements for the
current-to-prospective are divided into the categories of those expected from changes in hydropower
operations and configuration, changes in tributary habitat conditions attributable to actions implemented
in the periods 2007 to 2009 and 2010 to 2017, changes in estuarine habitat, reduced impacts of avian
predation, and improved hatchery operations. Over this period the Action Agencies will implement
multiple actions to improve fish survival relative to the current period. The percentage improvements in
life cycle survival used in the current-to-prospective adjustments for the Snake River Spring and Summer
Chinook Salmon populations are summarized in Table 5-9. Actions are summarized below.

5.3.3.1 Hydropower Survival Improvements

The Action Agencies have formulated a broad array of hydropower actions to further increase the survival
of this ESU during migration through the hydrosystem. Specific survival benefits for each action were
derived using best professional judgment, then input into COMPASS for calculating an estimated overall
survival benefit that the specified actions may provide to this ESU. The resultant estimated overall
survival benefit to the ESU from these specific actions is 8.2 percent (Table 5-9). The configuration and
operational improvement actions that contribute to these survival increases are organized into strategies.
Specific actions contained within these strategies are listed in the Hydrosystem Action Summary. These
strategies include:

1. Operate the FCRPS to more closely approximate the shape of the natural hydrograph and to
improve juvenile and adult fish survival,

2. Modify Columbia and Snake River dams to facilitate safe passage;
Implement operational improvements at Columbia and Snake river dams;

4. Operate and maintain juvenile and adult fish passage facilities; and
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Table 5-8. Current Status: Adjusted Gaps after Base-to-Current Adjustment

Adjusted  Adjusted Adjusted Adjusted
Adjusted  Adjusted Adjusted Ext. Risk  Ext. Risk  Ext. Risk  Ext. Risk
20-year 20-year A Long-term Gap Gap Gap Gap
MPG Pop. R/S Gap Gap TrendGap QET=1 QET=10 QET=30 QET=50
Lower Tucannon 1.00 0.76 1.28 0.32 0.56 0.83 1.02
Snake
Grande Catherine Cr. 1.55 0.68 0.82 1.07 1.84 2.60 3.12
Ronde/
Imnaha
Lostine R. 1.01 0.58 0.70 0.37 0.67 0.99 1.25
Minam R. 0.81 0.52 0.59 0.21 0.40 0.63 0.83
Imnaha R. 1.30 0.62 0.85 0.33 0.55 0.77 0.94
Wenaha R. 0.86 0.37 0.47 0.45 0.75 1.09 1.35
Upper GR R. 1.79 N/A 0.79 0.41 0.85 1.41 1.94
S. Fork South Fork 0.90 0.49 0.63 0.13 0.21 0.28 0.35
Salmon R.
Secesh R. 0.76 0.58 0.72 0.31 0.49 0.61 0.69
E. Fork S. 0.80 0.56 0.69 0.26 0.42 0.51 0.59
Fork.
Middle Big Cr. 0.64 0.53 0.72 0.34 0.76 141 211
Fork
Salmon R.
Bear Valley 0.58 0.51 0.63 0.20 0.41 0.70 .97
Cr.
Marsh Cr. 0.80 0.56 0.79 0.57 1.23 2.18 3.14
Sulphur Cr. 0.88 0.63 0.75 0.31 1.24 2.99 4,79
Camas Cr. 0.88 0.66 0.86 N/A N/A N/A N/A
Loon Cr. 0.65 N/A 0.60 N/A N/A N/A N/A
Chamberlain N/A N/A N/A N/A N/A N/A N/A
Cr.
Lower Mid. N/A N/A N/A N/A N/A N/A N/A
Fork
Upper Lemhi R. 0.72 0.72 0.86 N/A N/A N/A N/A
Salmon
Valley Cr. 0.72 N/A 0.72 0.25 0.95 2.42 3.92
Yankee Fork 1.16 N/A 0.69 N/A N/A N/A N/A
Upper Salmon 0.52 0.60 0.75 0.07 0.17 0.34 0.50
N.F. N/A N/A N/A N/A N/A N/A N/A
Salmon
Lower Salmon 0.64 0.72 0.78 0.10 0.33 0.77 1.24
E. Fork 0.67 0.66 0.75 0.09 0.30 0.74 1.21
Salmon
Pahsimeroi 0.87 0.55 0.21 N/A N/A N/A N/A
Note:

Gaps are expressed as multipliers. A gap of 1.11 indicates that an 11 percent survival improvement is needed to meet the criterion. A

gap less than 1.0 indicates no further improvement is needed.
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Table 5-9. Estimated Improvements in Survival Used in the Current-to-Prospective
Adjustment
2007-2017
Habitat Habitat Avian P. minnow
Pop. Hydro (tributary) (estuary) predation predation
Tucannon 8.2% 17.0% 5.7% 2.1% 1.0%
Catherine Cr. 8.2% 23.0% 5.7% 2.1% 1.0%
Lostine R. 8.2% 2.0% 5.7% 2.1% 1.0%
Minam R. 8.2% 5.7% 2.1% 1.0%
Imnaha R. 8.2% 1.0% 57% 2.1% 1.0%
Wenaha R. 8.2% 5.7% 2.1% 1.0%
Upper GR R. 8.2% 23.0% 5.7% 2.1% 1.0%
South Fork 8.2% 1.0% 5.7% 2.1% 1.0%
Secesh R. 8.2% 1.0% 5.7% 2.1% 1.0%
E. Fork S. Fork. 8.2% 5.7% 2.1% 1.0%
Big Cr. 8.2% 1.0% 5.7% 2.1% 1.0%
Bear Valley Cr. 8.2% 5.7% 2.1% 1.0%
Marsh Cr. 8.2% 5.7% 2.1% 1.0%
Sulphur Cr. 8.2% 5.7% 2.1% 1.0%
Camas Cr. 8.2% 5.7% 2.1% 1.0%
Loon Cr. 8.2% 5.7% 2.1% 1.0%
Chamberlain Cr. 8.2% 5.7% 2.1% 1.0%
Lower Mid. Fork 8.2% 5.7% 2.1% 1.0%
Lemhi R. 8.2% 7.0% 5.7% 2.1% 1.0%
Valley Cr. 8.2% 1.0% 5.7% 2.1% 1.0%
Yankee Fork 8.2% 30.0% 5.7% 2.1% 1.0%
Upper Salmon 8.2% 14.0% 5.7% 2.1% 1.0%
N.Fk Salmon 8.2% 5.7% 2.1% 1.0%
Lower Salmon 8.2% 1.0% 5.7% 2.1% 1.0%
E. Fork Salmon 8.2% 1.0% 5.7% 2.1% 1.0%
Pahsimeroi 8.2% 41.0% 57% 2.1% 1.0%

Changes in the timing of Upper Snake River flow augmentation, as addressed in Reclamation’s Upper

Snake River BA, are expected to improve conditions for survival.

5.3.3.2 Tributary Habitat Survival Improvements

Table 5-9 displays estimated population level survival improvement percentages expected to result from
Action Agencies’ implementation of actions to address limiting factors in the tributary areas used by this
DPS. The survival improvements identified represent an increase in Action Agencies’ tributary habitat
effort compared to efforts under the 2000 and 2004 FCRPS BiOps. Survival improvements were
estimated as described in Appendix C, Attachment C-1.

2007 to 2017

BPA will fund and Reclamation will provide technical assistance for projects that implement new actions
to address key limiting factors and improve survival of this ESU. BPA will fund projects primarily
through its Fish and Wildlife Program; Reclamation will provide technical assistance through annual
congressional appropriations. The Action Agencies will work with multiple parties for the successful

implementation of these actions.
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Initial Actions and Action Expansion

Consistent with its 2007 to 2009 Fish and Wildlife Program funding decision, BPA will fund
implementation of 16 projects in the Tucannon, Asotin, Grande Ronde, Imnaha, and Salmon subbasins.
BPA has also dedicated 70 percent of the Columbia Basin Water Transactions Program (CBWTP) $5
million annual budget to secure water acquisitions and riparian easements for anadromous fish, including
populations of Snake River Spring and Summer Chinook Salmon. The BPA average annual planned
budget (based on BPA Final Decision Letter) for the 16 projects is approximately $6.7 million (not
including the CBWTP).

Based on biological needs identified in the recent lifecycle biological analyses and input from the
Remand Collaboration Process, BPA will also fund a suite of further actions beyond those identified in
the 2007 to 2009 Fish and Wildlife Program decision for implementation beginning in the 2008 and 2009
(see Table 4-a in Attachment B.2.2-2 to Appendix B of the FCRPS BA document).

BPA will fund projects to implement new actions that:

e Increase instream flows;

¢ Remove passage barriers;

o Improve fish passage structures;

o Install fish screens;

e Increase channel complexity;

e Protect and enhance riparian habitat;
¢ Enhance floodplains, and

e Improve water quality.

Reclamation will provide technical assistance for habitat projects in the Grande Ronde, Upper Salmon,
and Lemhi subbasins.

Future Implementation

BPA will expand the level of effort and increase funding above the 2007 to 2009 time period. Project
funding decisions will be based on prioritized biological criteria and consistent with recovery plans.
Reclamation will continue to provide technical assistance where appropriate with funding consistent with
its Congressional funding authorizations.

Further detail about Reclamation’s actions is available in Table 5 in Attachment B.2.2-2 to Appendix B in
the FCRPS BA document; project-level detail of the BPA-funded projects is available in Table 3-b in
Attachment B.2.2-2.

5.3.3.3 Estuary Habitat Survival Improvements

2007 to 2009

The estimated survival benefits for Snake River Spring and Summer Chinook Salmon (stream-type life
history) associated with the specific actions discussed below can be found in Table 5-10. The estimated
benefit for 2007 is based on actions that are underway or will be underway in the very near-term. For
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2008 and 2009 the Action Agencies’ estimated benefit is based on the increased funding level described
in the BA.® Specific estuary actions are:

o Restore partial tidal influence and access to several acres (exact amount unknown at this time) by
a tide gate retrofit;

¢ Improve hydrologic flushing and salmonid access to a lake (Sturgeon Lake is approximately
3,200 acres);

e Acquire and protect 40 acres of critical floodplain habitat and 40 acres of riparian forest
restoration; install six to eight engineered log-jams that will help to slow flood flows, reduce
erosion, contribute to sediment storage, enhance fish habitat, and contribute wood into the project
area;

e Acquire and restore floodplain connectivity to 380 acres of off-channel rearing habitat for
juveniles; install fish-friendly tide gates to increase tidal flushing and fisheries access to
approximately 110 acres;

o Complete riparian planting of up to 210 acres;

e Re-establish hydrologic connectivity to reclaim and improve floodplain wetland functions,
increase off-channel rearing and refuge habitat on 5 acres, plant native vegetation along shoreline
and reconstruct slough channels on 2.5 acres of annually inundated off-channel habitat;

e As part of a long-term 1,500-acre restoration effort: breach a dike and re-establish flow to
portion of original channel, plant vegetation on 50 acres, remove invasive weeds on 180 acres,
plant wetland scrub shrub on 45 acres, and control and remove invasive wetland plants on 45
acres;

o Retrofit tide gate (acreage unknown at this time);

e Protect and restore approximately 5 to 10 acres of emergent wetland and riparian forest habitats;
¢ Reconnect 45-acre floodplain by tide gate removal;

e Acquire 45-acre floodplain with future dike removal;

e Reconnect 50 acres of floodplain;

e Acquire 320 acres of tidelands and 119 acres of riparian/upland forest; and

o Restore 30 acres of riparian habitat.

There will be approximately 15 to 20 additional projects and associated actions similar to actions listed
above that are undergoing scoping and sponsor development (with the number of projects and associated
actions based on the increased level of funding described in the FCRPS BA).

As noted above, further detail about Reclamation’s actions | and project-level detail of BPA funded
projects is presented in Tables 5 and 3b in Attachment B.2.2-2 to Appendix B of the FCRPS BA
document, respectively.

* A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix D
to this document.
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2010 to 2017

The estimated survival benefit for Snake River Spring and Summer Chinook Salmon (stream-type life
history) associated with these actions can be found in Table 5-10. The estimated benefits for 2010 to
2017 are based on continuing the same level of effort as 2007 to 2009. However, the level of effort in this
time period may increase depending on the outcome of a General Investigation study of Ecosystem
Restoration opportunities, depending on Congressional appropriations and future funding scenarios.
Specific projects have yet to be identified. Actions for this period will be similar in nature to actions
implemented in previous periods discussed above. Actions will include protection and restoration of
riparian areas, protection of remaining high-quality off-channel habitat, breaching or lowering dikes and
levees to improve access to off-channel habitat, and reduction of noxious weeds, among others. The
estimated number of actions is based on continuing the same level of effort as in 2007 to 2009.

5.3.3.4 Predation Management Survival Improvements

Avian Predation

The survival attributed to improved management of Caspian tern populations in the lower Columbia are
estimated at 2.1 percent for yearling Chinook salmon. The benefits beyond 2017 are the same; there are
no further actions, and therefore no further benefits.

Piscivorous Predation

The percentage improvement in life cycle survival attributable to the proposed continuation of the
increase in incentives in the NPMP and resultant marginal increase in observed exploitation rate is
estimated at 1 percent total from 2007 to 2017. This estimate was derived based on the difference
between the estimated benefits from the base NPMP (defined as the period 1990 to 2003) and estimated
survival benefits under the increased incentive program (defined as the period of 2004 to present). This
rate would generally apply to all juvenile salmonids.

5.3.3.5 Hatchery Management Survival Improvements

2007 to 2017
Qualitatively assessed survival and recovery benefits are gained through these specific actions:

e Adopt programmatic criteria for funding decisions on FCRPS mitigation hatchery programs;

o Create artificial propagation safety-net programs to reduce extinction risk for Tucannon River,
East Fork, West Fork, Yankee Fork, Upper Grande Ronde, Catherine Creek, Lostine River, and
Johnson Creek populations in the Snake River Spring and Summer Chinook Salmon ESU.
Programs will positively affect abundance, spatial scale, and genetic diversity and provide high
benefits to the natural populations;

o Implement conservation hatchery programs to increase abundance of target populations in Snake
River Spring and Summer Chinook Salmon ESU;

¢ In the future, implement additional ESA-relevant hatchery reforms identified through Columbia
River Hatchery Scientific Review Group’s hatchery review process, combined with use of Best
Management Practices at FCRPS hatchery facilities; and

o Fund construction of Northeast Oregon Hatchery (NEOH) and future operations and maintenance
of NEOH, pending recovery benefits determination.
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5.3.3.6 Harvest Survival Improvements

From 2007 to 2017 there are no survival benefits from harvest actions estimated for this ESU.

5.3.4  Prospective Status

Comprehensive analyses of the changes in life cycle survival resulting from the FCRPS Proposed RPA
and upper Snake Proposed Actions and analysis of how they will change the survival metrics are
summarized in Table 5-10.

5.3.5 Remand Conceptual Framework Analysis

The FCRPS BiOp remand’s collaboration among the sovereigns developed a Conceptual Framework
approach intended to help the Action Agencies develop their Proposed RPA. The Framework approach
attempted to estimate the relative magnitude of mortality factors affecting Interior Columbia Basin
salmonid populations. That assessment was intended to define the FCRPS’ “relative expectation...for
recovery” (FCRPS 2006). The collaboration’s Framework working group developed high and low
mortality estimates for all sources of mortality, including the FCRPS. The collaboration’s Policy
Working Group has not determined where in that range the Action Agencies’ Proposed RPA should be
assessed. The range of “gaps” that the Framework approach would expect the FCRPS to fill was
reviewed and the Action Agencies assessed whether the total survival improvements estimated in this
biological analysis would “fill”” those gaps. For the purposes of this comparison, the Interior Columbia
Basin TRT gaps were used for “recent” ocean and “base hydro” conditions (corresponding to the base
period used for R/S productivity estimation), and the TRT’s 5 percent risk level.

The Conceptual Framework was intended, among other things, to “provide a clear and complementary
link to ongoing recovery planning efforts” (FCRPS 2006). As such, it can be understood to represent the
collaboration parties’ view of the appropriate contribution of the FCRPS toward long-term recovery of the
listed ESUs in the Interior Columbia River Basin. Therefore, it provides another “metric” for use in
considering the impacts of the Proposed RPA on a listed species’ prospects for recovery. The results of
this analysis are displayed in Table 5-11.

Briefly, the Proposed RPA (without considering either improvements in the environmental baseline or
other actions reasonably certain to occur) fills Framework gaps at the low end of the range for 21 of the
23 populations in this ESU for which the TRT has calculated gaps in its Interim Gaps Report. Minimal
gaps remain at the low end of the Framework range for two populations in the Middle Fork Salmon MPG.
Interestingly, for the two populations in the Grande Ronde/Imnaha MPG for which the largest gaps
remain in the Action Agencies’ biological analysis (Catherine Creek and Upper Grande Ronde), the
Framework analysis shows no gap at the high or low ends of the range for the Catherine Creek and Upper
Grande Ronde populations.
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Table 5-10. Estimated Future Status With Proposed RPA

Estimated
Estimated Estimated Future Risk Gap  Risk Gap Risk Gap Risk Gap
MPG Population Future R/S  Future A Trend (QET=1) (QET=10) (QET=30) (QET=50)
Lower Snake Tucannon 1.38 1.14 1.02 0.23 0.41 0.61 0.75
Grande Catherine 0.93 1.18 1.14 0.74 1.28 1.81 2.17
Ronde/ Cr.
Imnaha
Lostine R. 1.19 1.17 1.13 0.31 0.56 0.83 1.05
Minam R. 1.47 1.20 1.17 0.18 0.34 0.54 0.71
Imnaha R. 0.92 1.15 1.08 0.28 0.47 0.65 0.80
Wenaha R. 1.38 1.30 1.22 0.38 0.65 0.93 1.16
Upper GR 0.81 #N/A 1.14 0.28 0.59 0.98 1.35
R.
S. Fork South Fork 1.32 1.22 1.15 0.11 0.18 0.24 0.29
Salmon R.
Secesh R.. 1.58 1.17 1.12 0.26 0.41 0.52 0.59
E. Fork S. 1.47 1.18 1.13 0.22 0.36 0.44 0.50
Fork.
Middle Fork Big Cr. 1.87 1.20 1.12 0.29 0.65 1.19 1.79
Salmon R.
Bear Valley 2.04 1.20 1.15 0.17 0.35 0.60 0.83
Cr.
Marsh Cr. 1.47 1.18 1.09 0.49 1.06 1.86 2.69
Sulphur Cr. 1.34 1.15 1.11 0.26 1.06 2.56 4.09
Camas Cr. 1.34 1.14 1.07 N/A N/A N/A N/A
Loon Cr. 1.82 #N/A 1.16 N/A N/A N/A N/A
Chamberlain N/A N/A N/A N/A N/A N/A N/A
Cr.
Lower Mid. N/A N/A N/A N/A N/A N/A N/A
Fork
Upper Lemhi R. 1.76 1.13 1.09 #N/A #N/A #N/A #N/A
Salmon
Valley Cr. 1.65 #N/A 1.12 0.21 0.80 2.05 3.32
Yankee Fork 1.33 #N/A 1.20 #N/A #N/A #N/A #N/A
Upper 2.58 1.20 1.14 0.05 0.13 0.25 0.38
Salmon
N.F. Salmon #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Lower 1.88 1.12 1.10 0.09 0.28 0.66 1.05
Salmon
E. Fork 1.78 1.14 1.11 0.07 0.26 0.63 1.03
Salmon
Pahsimeroi 1.92 1.28 1.59 #N/A #N/A #N/A #N/A
Notes:

Future productivity values represent estimates of future R/S, lambda, and trend after consideration of the effects of the Proposed RPA. A value
>1.0 indicates a growing population; a value <1.0 indicates a population in decline. A risk gap <1.0 indicates no further improvement is
necessary to meet a <5 percent risk criterion.
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Table 5-11. Gap Calculations from the Conceptual Framework

FCRPS FCRPS  Framework Remaining
Relative  Relative Gap Framework Total Framework  Remaining
TRT  Impact Impact (high Gap Survival Gap Framework
MPG Population Gap (high) (low) hydro) (low hydro)  Change (high) Gap (low)
Lower Tucannon R.  1.55 0.86 0.54 1.46 1.27 181 0.81 0.70
Snake
Grande Catherine Cr.  3.16 0.58 0.31 1.95 143 244 0.80 0.59
Ronde/
Imnaha
Lostine R. 1.88 0.79 0.47 1.65 1.35 1.64 1.00 0.82
Minam R. 1.55 0.79 0.47 141 1.23 1.82 0.78 0.68
Imnaha R. 1.88 0.79 0.47 1.65 1.35 152 1.08 0.89
Wenaha R. 2.14 0.86 0.54 1.92 151 2.07 0.93 0.73
Upper GRR. 3.97 0.58 0.31 2.22 1.53 2.52 .88 0.61
S. Fork South Fork 1.59 0.86 0.54 1.49 1.28 1.50 0.99 0.85
Salmon R.
Secesh R. 1.52 0.86 0.54 1.43 1.25 1.50 0.95 0.83
East Fork 1.50 0.79 0.47 1.38 1.21 1.49 0.92 0.81
South Fork
Middle Big Cr. 1.65 0.86 0.54 1.54 1.31 1.50 1.02 0.87
Fork
Salmon R.
Bear Valley  1.26 0.86 0.54 1.22 1.13 1.49 0.82 0.76
Cr.
Marsh Cr. 2.18 0.87 0.55 1.97 1.54 1.49 1.32 1.03
Sulphur Cr. 2.03 0.87 0.55 1.85 1.48 1.49 1.24 0.99
Camas Cr. 2.03 0.86 0.54 1.84 1.47 1.49 1.23 0.98
Loon Cr. 2.13 0.87 0.55 1.93 1.52 1.49 1.30 1.02
Chamberlain
Cr.
Lower
Middle Fork
Upper Lemhi R. 1.60 0.58 0.31 131 1.16 1.60 0.82 0.72
Salmon
Valley Cr. 1.96 0.79 0.47 1.70 1.37 151 1.13 0.91
Yankee Fork  2.34 0.86 0.54 2.08 1.58 1.94 1.07 0.82
Upper 1.49 0.79 0.31 1.37 1.13 171 0.80 0.66
Salmon
N. Fk.
Salmon
Lower 3.77 0.58 0.31 2.16 151 151 1.43 1.00
Salmon
East Fork 1.21 0.79 0.47 1.16 1.09 151 0.77 0.72
Salmon
Pahsimeroi 3.49 0.79 0.31 2.68 147 211 1.27 0.70
Notes:

1/ Interior Columbia Basin TRT gaps are expressed as multipliers. Gaps are for 5 percent risk, recent ocean/base hydro conditions. A
“remaining” gap value <1.0 indicates no further improvement is necessary. Total survival changes combine all estimated survival
improvements for the base-to-current and current-to-prospective adjustment EXCEPT the estimated hatchery improvements in the base-to-

current table.

2/ FCRPS impacts are based on river flows that enter the FCRPS action area, including those that enter the Snake River at the toe of Hells
Canyon Dam, which are affected by the operation of Reclamation’s Upper Snake River projects.
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5.4 ADDITIONAL ACTIONS TO BENEFIT THE ESU

5.4.1 Other Reasonably Certain to Occur Actions*

This analysis qualitatively considers non-Federal actions that are reasonable certain to occur, developed
as part of the Remand Collaboration. Based on information developed in the Remand Collaboration, ESA
listed populations of Snake River Spring and Summer Chinook Salmon and Steelhead in the Asotin and
Tucannon subbasins will benefit from a combined 68 non-Federal habitat improvement actions. Though
the benefits of these actions are not quantified, they would be expected to add to the benefits expected
from the Action Agencies’ Proposed RPA.

5.4.2 Other Federal Actions with Completed Section 7 Consultations

NMFS searched its Public Consultation Tracking Database (PCTS) for Federal actions that had completed
Section 7 consultation since November 30, 2004 that could be used to adjust the status of the populations
between the base and current periods. No such actions were found for populations within the Lower
Snake MPG. Results for the other MPGs/populations are described below.’

5.4.2.1 MPG: Grande Ronde/Imnaha

NMFS had not completed any Section 7 consultations in the subject timeframe that would affect the
Wenaha or Lostine river populations.

Catherine Creek

The U.S. Forest Service (USFS) consulted on a single fuels reduction project that would have
discountable or insignificant adverse effects on the Catherine Creek population.

Upper Mainstem Grande Ronde

The USFS consulted on two grazing allotments and a rangeland analysis and the Federal Highways
Administration (FHWA) consulted on a bridge repair project, all of which were determined to have
discountable or insignificant adverse effects upon the Upper Mainstem Grande Ronde population.

Imnaha River

The USFS consulted on a 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, which included replacing two bridges (relieving channel constrictions),
restoring local floodplain connectivity. 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.

* Many of the actions listed above have a cost-share component with a variety of other Federal funding sources and
therefore may be properly described as contributing to the status of the environmental baseline rather than
cumulative effects. The Action Agencies will sort the projects described in this section into the appropriate parts of
the biological analysis, but for the purposes of discussion at the April 11, 2007, PWG workshop, believe that the
effect on prospective status will be the same.

® This information does not include any habitat conservation or restoration projects funded by BPA under NMFS
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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5.4.2.2 MPG: South Fork Salmon River

NMFS did not complete any Section 7 consultations in the subject timeframe that would affect the South
Fork Salmon River mainstem, Secesh River, or East Fork South Fork Salmon River populations. The
USFS consulted on replacing a diversion dam and consolidating water rights, which were designed to
restore fish passage to 3 miles of Squaw Creek and to achieve a net increase in stream flow of 4 cfs,
enough to support a low temperature thermal refuge. The USFS also consulted on a trailhead
construction project. Reclamation consulted on a culvert replacement project that would improve access
to 4 miles of habitat in Squaw Creek and improve habitat complexity in Squaw and Papoose creeks.

5.4.2.3 MPG: Middle Fork Salmon River

NMFS did not complete any Section 7 consultations in the subject timeframe that would affect the Middle
Fork Salmon River—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.

5.4.2.4 MPG: Upper Salmon River

NMFS did not complete any Section 7 consultations in the subject timeframe that would affect the
Yankee Fork or Valley Creek populations. The other populations in the MPG were affected by the
following projects:

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. The USFS also
consulted on a riparian restoration project in Tower Creek (Middle Salmon River—Indian Creek
watershed).

Lemhi River

The Federal Highway Administration (FHWA)/Idaho Department of Transportation (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 associated riparian zones in the
Middle Salmon River—Carmen Creek and Hayden Creek watersheds, respectively. NMFS consulted
with itself on providing funds to screen a water diversion on Kenney Creek (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.

Pahsimeroi

The Corps consulted on a project to prevent a hatchery facility from contaminating the naturally spawning
population in the upper Pahsimeroi River (disease). The U.S. Bureau of Land Management (BLM)
proposed to rehabilitate Fall Creek and its associated riparian zone (Middle Pahsimeroi River watershed).
NMFS and USFWS each consulted on projects intended to remove passage barriers by modifying water
diversions Lower Pahsimeroi River watershed.
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East Fork Salmon River

The USFS consulted on a road construction 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.

Panther Creek

The Corps consulted on a culvert and wetlands fill project in Upper Panther Creek, which would result in the
conversion of irrigated agricultural land to low-density residential housing. The project was 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 National Resources
Conservation Service completed instream flow work (conversion from flood irrigation to sprinklers)
along Iron Creek (Upper Panther Creek). The BLM consulted on watershed rehabilitation activities
associated with managing waste from the abandoned Twin Peaks Mine (Lower Panther Creek).

5.5 OBSERVATIONS

5.5.1 Lower Snake Major Population Group

There are two populations in this MPG: the Tucannon River and Asotin Creek populations. However,
the TRT has determined that the Asotin Creek population is functionally extirpated. The Tucannon River
population has a low risk of extinction at all modeled QET sensitivities.

The 20- and 12-year lambda estimates for the Tucannon River population are greater than 1.0; however,
the presence of hatchery fish in the spawning population causes this indicator to overestimate annual
population growth.

Extinction probability modeling suggests that the only extant population in this MPG is at a low risk of
extinction. This conclusion is consistent with the estimated future values of other biological indicators,
such as R/S productivity and abundance trends.

Base period trends of natural-origin spawners are less than 1.0. Base period R/S is also less than 1.0.
However, after considering recently implemented actions and the likely effects of the Proposed RPA, we
estimate that all three recovery indicators will be well above 1.0. Conceptual Framework gaps are filled
at the high and low ends of the range.

5.5.2 Grande Ronde/Imnaha MPG

Of the eight populations in this MPG, Big Sheep Creek and Lookingglass Creek are considered by the
TRT to be functionally extirpated. After considering recently implemented actions and the likely effects
of the Proposed RPA, all other populations are at a low risk of extinction at QET=1. All populations
except Catherine Creek are at low risk of extinction at QET=10 and QET=30. Most of the populations at
moderate to high risk at QET=50 are supported by “safety net” hatchery programs that are expected to
ameliorate short-term extinction risk while limiting factors that have led to the decline of these
populations are addressed. The extinction probability results assuming continued supplementation
support this view.

Even with significant commitments to improve tributary habitat for the Catherine Creek and Upper
Grande Ronde River populations, three of the six populations in this MPG fail to meet our criterion for
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R/S, when we assume only the survival improvements from our habitat actions that will accrue during the
10-year period of the FCRPS BiOp. However, two of the three (Imnaha River and Catherine Creek) have
shown increasing trends in abundance since 1990, while Upper Grande Ronde R. has been flat (1.0). This
trend is likely due in part to a boost to natural spawner numbers resulting from ongoing supplementation
from a hatchery program. The boost is provided by the second-generation progeny of fish spawned in the
hatchery program (so-called F, progeny of hatchery-spawned fish). In effect, the hatchery programs for
these populations provide not only a hedge against short-term extinction risk, they also provide an annual
“subsidy” to the population that results in a steady increase in abundance of naturally spawning fish. This
increase buys time to address the limiting factors that led to the decline in productivity in the first place.
Making the needed productivity improvements for Catherine Creek and the Upper Grande Ronde
populations, in particular, is expected to take a decades-long effort on the part of the Federal government
working with State, Tribal, and local interests, public and private.

In addition, the Action Agencies propose to fund numerous hatchery actions to continue and improve
supplementation efforts for the Catherine Creek, Imnaha River, and Upper Grande Ronde River
populations. These efforts are expected to boost abundance in the near term and, combined with broader
efforts to improve survival, provide a boost to the recovery prospects for these populations. And though
we have not attempted to quantitatively estimate the productivity improvements that might accrue to the
naturally spawning populations as a result of these efforts, it is likely that there will be improvements to
population productivity as we continue to address negative genetic, ecological, demographic, and facility
effects of past hatchery practices.

On the other hand, Conceptual Framework gaps are filled at the low end of the range for all populations in
this MPG, and at the high end of the range for all but one population.

5.5.3 South Fork Salmon MPG

There are four extant populations in this MPG: South Fork Salmon, Secesh River, the East Fork of the
South Fork Salmon, and the Little Salmon River. Spawner-recruit data are not available for the Little
Salmon River population. All populations are at a low risk of extinction for all modeled QETSs.

Average 20-year R/S productivity (base period) is 0.78 for the South Fork Salmon population and 0.98
for Secesh River and the East Fork South Fork. Short- and long-term lambda and abundance trends of
natural-origin spawners are greater thanl.0 for all populations. Only the South Fork Salmon population
has a significant number of hatchery-origin fish in the spawning population (24 percent over the 20-year
period used to estimate R/S). Therefore these lambda estimates are useful measures of annual population
growth for at least two of the populations.

After considering the effects of the Proposed RPA, it is estimated that R/S productivity will be well above
replacement (1.0) for all populations and that positive population growth rates will continue into the
future. Conceptual Framework gaps are filled at the high and low ends of the range for all populations in
this MPG.

5.5.4 Middle Fork Salmon MPG

There are nine populations in this MPG. Spawner-recruit data are lacking for three of those populations:
Chamberlain Creek, Lower Middle Fork Salmon, and Upper Middle Fork Salmon. Further, data
limitations preclude estimation of several of the metrics for Loon and Camas creeks.

All four populations for which valid results were obtained are expected to have a low risk of extinction at
QET=1. Big Creek and Bear Valley Creek have low risk at QET=10. However Marsh Creek has a gap at
this sensitivity of 1.06 (an additional 6 percent survival improvement needed to meet the criterion) and
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Sulphur Creek has a remaining gap of 1.06. Three of four populations fail to meet the criterion at
QET=30 and QET=50.

All of the populations in this MPG — with the exception of Bear Valley Creek — are currently at relatively
low levels of abundance. The 10-year geometric mean abundance is below 50 fish for three populations,
just above 50 for one population, and below 100 for one population. Bear Valley Creek is the exception,
with a 10-year geomean abundance of 188 fish.

A population will naturally have much higher modeled extinction risk when the population’s current
abundance is already below (or only slightly above) the model’s quasi-extinction threshold. In fact, of the
six populations in this MPG for which good data are available, three have fallen below the 50 spawner for
4 consecutive years modeling threshold within the last 20 years, yet are not extinct. Two others have
fallen below the threshold in 3 consecutive years during the mid-1990s. The significant rebounds in
abundance experienced by these populations between 2001 and 2003 indicate a resilience that is not
captured by the most conservative modeling assumptions.

Higher QETSs used for recovery planning purposes are probably not appropriate for short-term extinction
risk modeling, particularly for relatively small populations. Therefore we consider the full range of
modeled sensitivities in concert with other productivity and population growth rate indicators in
considering extinction risk for individual populations.

For instance, recent (1990 to 2005) trends in abundance of natural-origin spawners indicate positive
growth trends for all of the populations in this MPG, including the populations with moderate-to-high risk
at higher QETs. After considering the effects of the Proposed RPA, these trends are expected to continue
and improve, suggesting that short-term extinction is less likely than the model might suggest. The same
can be said for recruit-per-spawner productivity and lambda.

It should also be noted that the Interior Columbia Basin TRT’s gap analysis estimates significantly
smaller gaps for most of the populations at risk in this MPG than our analysis indicates. The TRT
estimates a needed survival improvement (at the 5 percent risk level) of 65 percent for the Big Creek
population, 26 percent for Bear Valley Creek, 118 percent for Marsh Creek, and 103 percent for Sulphur
Creek. These are the improvements the TRT suggests would be needed for full recovery of these
populations. Our analysis indicates needed survival improvements to achieve the 5 percent risk level (at
QET=50) of 169 percent for Big Creek, 24 percent for Bear Valley Creek, 300 percent for Marsh Creek,
and 509 percent for Sulphur Creek. The significant disparity between these analytic results suggests that
the results are driven by the models and represent, in part, the high degree of uncertainty in modeling
extinction probabilities.

Lambda estimates for the most recent 12- and 20-year periods are greater than 1.0, indicating growing
populations in the Middle Fork Salmon MPG. After considering recently implemented actions and the
likely effects of the Proposed RPA, future lambda estimates indicate populations that would be expected
to grow at rates of between 12 percent and 21 percent each year, until a state of equilibrium is
approached. R/S productivity is expected to be greater than 1.0 for populations in this MPG, as well.
Conceptual Framework gaps are filled at the low end of the range for four of the six populations for
which Interior Columbia Basin TRT gaps have been estimated. Remaining gaps at the low end of the
range are negligible for the two populations that fail to meet this criterion.

5.5.5 Upper Salmon MPG

There are nine populations in this MPG. However, Panther Creek is believed to be functionally
extirpated. Spawner-recruit data are lacking for the North Fork Salmon population.
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All modeled populations are expected to have acceptably low risk of extinction at QET=1 and QET=10.
Three of four modeled populations have acceptably low risk at QET=30. Only the Valley Creek
population fails to meet the criterion at this sensitivity. Three of the four populations fail to meet the
criterion at QET=50. Of those, Valley Creek has a 10-year geomean abundance at or below the 50
spawner QET, which explains (in part) the modeling results at QET=50. Valid results were not obtained
for the Lemhi River, Yankee Fork, Pahsimeroi, and North Fork Salmon populations.

Base period R/S productivity for all populations except Yankee Fork is greater than 1.0. The Pahsimeroi
is treated as a special case and is explained below. After considering the effects of the Proposed RPA,
R/S productivity is expected to be well above 1.0 (replacement rate) for all populations.

Recent trends in abundance of natural-origin spawners (1990-2003, 2004, or 2005, depending on the
population) are expected to continue and improve after the effects of the Proposed RPA are considered.
Lambda estimates for those populations with little known hatchery influence have been >1.0 for both 20-
and 12-year periods. These population growth rates are expected to continue and improve into the future.
Conceptual Framework gaps are filled at the low end of the range for all populations except the Lower
Salmon, which has a remaining gap of 3 percent. Framework gaps are filled at the high end of the range
for three of seven populations.

The Pahsimeroi River population was largely managed as a hatchery population until at least 1986. The
TRT reports no natural spawners prior to 1986, though the Pahsimeroi hatchery is reported to have
allowed fish to pass its weir and spawn naturally upstream prior to that time. Until about 1985, the
Pahsimeroi hatchery was using a non-native Spring-run broodstock. In 1985 Idaho Department of Fish
and Game discontinued the stock and began to use the native Pahsimeroi summer run Chinook as
broodstock. Beginning that year through 1990 the hatchery program didn't use the early returning, non-
native fish for broodstock (most were outplanted to the Yankee Fork, but the disposition of many is
unknown). In 1991 the hatchery used all returns for broodstock and continues to do so, allowing the
excess adults to escape past the weir (Fisher 2007). Beginning in about 1990 the population as a whole
grew steadily (this was likely due in large part to the change to a native summer-run broodstock). The
population’s growth was impressive during the 1990s, a period when many other populations in this ESU
struggled. Average R/S productivity since the 1990 brood year has been 0.90. The trend in abundance
for natural-origin spawners has been 1.33 during that period.

It was concluded that the first four years of data after the change to a native broodstock (and this
population’s de facto reintroduction into the wild) are not representative of the population’s dynamics.
This conclusion is supported by the fact that the Pahsimeroi population’s 15-year geomean R/S (brood
years 1986-2000) is more than 2 standard deviations below the mean of the ESU as a whole, which is
considered exceptional. However, when the first 4 years of observations are ignored, the geomean R/S of
the Pahsimeroi population is not exceptional.

The Interior Columbia Basin TRT reports a 15-year R/S estimate of .39 for the Pahsimeroi population.
This BA uses an 11- year R/S estimate of 0.90 as its base period estimate.

5.6 CONCLUSION

The ESU is likely to survive based on the analysis and considerations articulated in the Observations
section. The Conceptual Framework analysis indicates that the proposed action fills most gaps at the high
and low ends of the Framework range for four of the five MPGs. And for populations in the Middle Fork
Salmon MPG that are not estimated to meet the Framework criteria, the gaps at the low end of the range
(which we believe is the appropriate comparison) are negligible. By and large, we conclude that the
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Proposed RPA is “in the ball park” with respect to the Conceptual Framework approach, providing a
positive indication of the Proposed RPA’s expected effects on this ESU’s prospects for recovery. Nearly
all of the populations in this ESU more than satisfy the recovery criteria. For example, of the 23
populations for which recruit-per-spawner estimates are available, 20 are expected to exceed the R/S>2.0
criterion. The mean expected future R/S estimate for all 23 of those populations is 1.53. A Chinook
salmon population with average R/S productivity of 1.53 would be expected to triple in size in just under
12 years (assuming density independent, linear growth). The Action Agencies have worked with the
States and Tribes through the Remand Collaboration Process and other forums to identify actions
intended to address the needs of listed salmon and steelhead as determined by quantitative and qualitative
biological analyses. Acknowledging that NMFS will review the actions and the effects analyses
contained herein to make a final jeopardy determination in the forthcoming biological opinions, the
Action Agencies are making the following conclusions. Based on our assessment of the FCRPS and
Upper Snake River actions and analysis of effects, considering the present and future human and natural
context, the Action Agencies conclude that the net effects of the proposed actions, including the existence
and operations of the dams with the proposed mitigation, meet or exceed the objectives of doing no harm
and contributing to recovery with respect to this ESU.
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6.1 INTRODUCTION

This chapter briefly summarizes the currently available biological status and assessments for the Snake
River Sockeye Salmon Evolutionarily Significant Unit (ESU) related to extinction risk and the effects of
the Federal Columbia River Power System (FCRPS) Proposed Reasonable and Prudent Alternative
(RPA) in the context of recovery plan actions. First, it summarizes current status information including
key limiting factors and extinction risks. Second, it includes a biological assessment of the survival
effects of recent and planned actions on current and prospective conditions, respectively. Finally, it
identifies additional actions to benefit the ESU. Summary data for the ESU are presented in Table 6-1
and its geographic extent is shown in Figure 6-1.

Table 6-1. ESU Description and Major Population Group (MPG)

ESU Description®

Endangered Listed under ESA in 1991; reaffirmed in 2005

Hatchery programs included in ESU Captive Broodstock Program — Eagle, Oxbow, Burley Creek and
Manchester Research Station

Major Population Group Population

Stanley Lakes Basin Redfish Lake

70 FR 37160; Interior Columbia Basin Technical Recovery Team (TRT) 2003, 2005

Figure 6-1. Snake River Sockeye Salmon ESU
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This chapter is organized into five sections. Section 6.1 provides an overview of the ESU and the factors
limiting its viability. Section 6.2 summarizes population-level status information during the 20 year base
period used for this analysis. Section 6.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydropower (hydro) system and
in other Hs (habitat, hatcheries and harvest) since about 2000 and estimates the salmonid survival benefits
associated with those improvements. Section 6.4 describes the actions proposed to be implemented into
the future, and Section 6.5 estimates their effects on salmonid survival when aggregated with the
environmental baseline and cumulative effects.

This ESU was listed under the Endangered Species Act (ESA) as “endangered” in 1991, and is currently a
hatchery-based ESU. Although sockeye salmon were historically numerous in many areas of the Snake
Basin prior to the westward expansion, the only remaining population now resides in Redfish Lake in the
Stanley Basin, and even here the population is a remnant run (56 FR 58619; November 20, 1991). At the
time of listing, the preceding 3-year abundance was one fish, one fish, and zero fish, respectively, and
some contended that the ESU was “functionally extinct.” However, the National Marine Fisheries
Service (NMFS, also known as National Oceanic and Atmospheric Administration [NOAA] Fisheries)
determined to proceed with listing “to make a conservative decision in this circumstance” (Waples et al.
1991). Even now, after over 10 years of intense effort, the numbers of returning adult fish annually total
only about 30 fish.

The low numbers of sockeye salmon are the legacy of over a hundred years of actions and inaction.
Beginning in the late nineteenth century, anadromous sockeye salmon were reduced in abundance by
heavy harvest pressures, unscreened irrigation diversions, and dam construction (Interior Columbia Basin
TRT 2003). This includes construction of the 30-foot-high Sunbeam Dam on the mainstem Salmon River
in 1910, which effectively blocked fish passage until its partial removal in the 1930s. Fishery
management decisions also played a role in the near elimination of sockeye salmon from the Snake River.
In the 1950s and 1960s, the Idaho Department of Fish and Game (IDF&G) actively eradicated sockeye
salmon and other fish from some locations (Pettit, Yellowbelly, and Stanley lakes) and managed fisheries
for resident fish populations.

6.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat, and other causes (Lackey et al. 2006).
For Snake River Sockeye Salmon, the legacy effects described above, which have left only a remnant run,
largely control the condition of the ESU. Summarized below in Table 6-2 are key current limiting factors
for this ESU identified by NMFS in the ESU Overviews for the Remand Collaboration (NMFS 2005¢).
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Table 6-2. Key Limiting Factors
Hydropower Adult sockeye salmon loss through the hydro system is estimated at 22 percent, high

compared to other species. Survival studies from the upper Columbia River have shown
that juvenile sockeye salmon survival through dams can vary by project. Dam survival has
been lower than for Chinook salmon or steelhead at some projects but higher at others.
Hydro impacts include volume, timing, and quality of flows that enter the geographic area,
including flows from the Snake River at the toe of Hells Canyon Dam, which are impacted
by the operation of the U.S. Bureau of Reclamation's (Reclamation’s) upper Snake River
projects as well as non-Federal irrigation projects in the upper Snake River. Other
hydrosystem impacts within the geographic area include the mainstem effects of
Reclamation’s other projects within the Columbia River Basin and many non-Federal
irrigation projects within the Columbia River Basin.

Habitat With regard to habitat, the Redfish Lake Watershed lies within designated wilderness and
the non-wilderness lake area habitat conditions are considered excellent.

Harvest The legacy effects of harvest and resource management decisions are still affecting this
ESU’s prospects today. Nevertheless, more recent harvest management decisions have
reduced effects on the ESU, but not all harvest has been eliminated, despite the poor
condition of the sockeye population. The remaining harvest is a reduced Tribal allocation
and incidental catch from these other fisheries. Incidental catch in zone 1-5 is 0-1 percent
and Tribal incidental take ranges from 2.8 to 7 percent. NMFS assumes ocean by catch to
be less than 1percent.

6.2 BASE STATUS

Acrtificially propagated Sockeye Salmon from the Redfish Lake Captive Broodstock Program are now the
core of this ESU. Only 16 naturally produced adults have returned to Redfish Lake since the Snake River
Sockeye Salmon ESU was listed. All have been taken into the Redfish Lake Captive Broodstock
Program, which was initiated as an emergency measure in 1991. The return of over 250 adults in 2000
was encouraging; however, subsequent returns from the captive program from 2001 and 2006 have been
fewer than 30 fish per year. A total of 39 adults, virtually all of hatchery origin, have returned to Redfish
Lake from 1999 to 2006.

Harvest levels have been reduced and only incidental catch and Tribal fisheries are now allowed for listed
sockeye salmon in the Columbia River Basin. The harvest rate is now in the range of 5 to 7 percent. The
FCRPS has also implemented improved operations to benefit listed fish starting in the early 1990s. Since
the 1970s, land use practices also have begun to change to reduce impacts on fish released into the
habitat. In spite of the beneficial changes that have occurred to date, however, Snake River Sockeye
Salmon have remained at very low levels.

6.2.1 Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population (VSP) (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
that certain other parameters, such as habitat characteristics and ecological interactions, were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
V'SP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a species’
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biological diversity or its spatial structure and distribution is limited within the timeframe of the Action
Agencies’ Proposed RPA.

Spatial Structure. Spatial structure, as the term suggests, refers to the geographic distribution of
individuals in a population unit and the processes that generate that distribution. Distributed populations
that interact genetically are often referred to as metapopulation. Although the spatial distribution of a
population, and thus its metapopulation structure, is influenced by many factors, none are perhaps as
important as the quantity, quality, and distribution of habitat. One way to think about the importance or
value of a broad geospatial distribution is that a population is less likely to go extinct from a localized
catastrophic event or localized environmental perturbations.

Biological Diversity. Biological diversity within and among populations of salmonids is generally
considered important for three reasons. First, diversity of life history patterns is associated with a use of a
wider array of habitats. Second, diversity protects a species against short-term spatial and temporal
changes in the environment. And third, genetic diversity is the so-called raw material for adapting to
long-term environmental change. The latter two are often described as nature’s way of hedging its bets —
a mechanism for dealing with the inevitable fluctuations in environmental conditions — long and short
term. With respect to diversity, more is better from an extinction-risk perspective.

The Snake River Sockeye Salmon ESU is comprised of a single MPG and single population spawning
and rearing in Redfish Lake in the Stanley Basin. The Interior Columbia Basin TRT has designated this
population at high risk for spatial diversity and diversity. Considering that this is the last remaining
population of a group of what were likely independent populations occupying the Stanley Basin lakes,
this designation is readily justified. Moreover, the extremely low abundance of the population and the
fact that a captive Broodstock Program was implemented in 1992 as a last-ditch attempt to avoid
extinction clearly speaks to the high degree of risk faced by this population. At the present time it is
uncertain whether the BPA-funded captive Broodstock Program will be successful in reviving this
population.

6.3 BIOLOGICAL ANALYSIS OF ACTIONS

Historical abundance of Snake River Sockeye Salmon was estimated to have been between 40,000 and
nearly 60,000 adult returns (NMFS 2006b). Between 1954 and 1991, when this ESU was listed as
endangered, adult returns peaked above 4,000 returns in the mid-1950s, but declined to near zero (see
Figure 6-2). Recent returns have been comprised of virtually 100 percent hatchery-origin adults, with a
few unmarked adults that could be naturally produced offspring of adults released in Redfish Lake,
mismarked juvenile hatchery releases, or adults resulting from outplants of hatchery-produced eggs. The
250 adult returns in 2001 marked a recent peak in adult returns, but other than that year, adult returns
have been less than 30 individuals per year. Abundance trends are slightly higher than replacement, but
overall abundance remains very low. Between 1999 and 2006, only 339 adults in total have returned to
the Redfish Lake region.

Snake River Sockeye Salmon cannot be evaluated in the same manner as many other ESUs for their
recovery and survival status. As noted above, they are a unique case, consisting of only about 30 or fewer
adult fish returning each year (since the recent peak in 2000) supported by a captive Broodstock Program.
Although this program is currently avoiding extinction and providing a base for recovery efforts, the
legacy effects of past actions are presenting many challenges. An examination of other sockeye salmon
stocks in the upper Columbia River Basin and other safety-net programs may indicate that possible
genetic limitations (possible reduced fitness due to a population bottleneck) or other factors, not the
FCRPS, may be limiting Snake River Sockeye Salmon recovery.
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Figure 6-2.  Adult Sockeye Salmon Returns to the Columbia and Snake Rivers

Sockeye salmon in the Okanogan and Wenatchee tributaries of the Upper Columbia, which experience
life history impacts similar to those experienced by to Snake River Sockeye Salmon, are in fluctuating
condition over the last two decades, but have maintained a run size of at least 10,000 fish, with two peaks
of over 100,000 fish (Figure 6-2), and are not listed under the ESA. Although there is currently some
hatchery augmentation of the run through the Wenatchee Sockeye Program (started 1989) and the
Okanogan Sockeye Program (started 1992), these programs probably account for only a small portion of
the run (estimated ~2,800 fish), based on annual releases of 200,000 juveniles per program and an
average release-to-adult return rate of 0.7 percent (NMFS et al. 1998). The common impacts include
passage through multiple dams and the estuary, as well as some harvest pressure (NMFS Status Review
of Sockeye Salmon from Washington and Oregon 1997; 63 FR 11757, March 10, 1998).

Recent abundance of Upper Columbia Sockeye Salmon, shown below, is markedly higher than for Snake
River Sockeye Salmon. Upper Columbia Sockeye Salmon migrate through the hydro system (four
FCRPS and three to five public utility dams) between the end of June and about August 3, with peak
migration in early July. Harvest has been in the general range of 5 percent to 7 percent of the run. The
harvest rate of fisheries conducted by Columbia River Treaty Tribes is based on run size at Priest Rapids,
with a 5 percent harvest rate when the run is <50,000, and 7 percent when the run size is between 50,000
and 75,000 (US v. OR Parties 2005).

This comparison may point to legacy effects and possible genetic limitations, FCRPS passage, as a limit
to the current recovery efforts for Snake River Sockeye Salmon.

The safety-net program for Snake River Sockeye Salmon has been moderately successful. For example,
smolt-to-adult return rates (SAR) for Redfish Lake Sockeye Salmon for adult return years 2000-2002
ranged from a high of 0.66 percent (eyed egg and pre-spawn adult release strategies combined) to a low
of 0.04 percent (for Sawtooth Hatchery-reared presmolt and smolt release strategies combined) in two
different years, 2000 and 2001 (Hebdon et al. 2004). In comparison, the Grande Ronde Chinook Salmon
Captive Broodstock Program SARs for the 1998 cohort were 0.76 percent, 0.20 percent, and 1.99 percent
for Catherine Creek, Grande Ronde River, and Lostine River fish, respectively (Hoffnagle et al. 2003).

Comprehensive Analysis 6-5 August 2007



Chapter 6 — Snake River Sockeye Salmon Evolutionarily Significant Unit

However, higher SARs would be expected for Grande Ronde captive brood Chinook salmon due to its
shorter migration pathway.

The Independent Scientific Review Panel (ISRP) recently recommended an end to funding of the captive
broodstock program based on the program’s disappointing results to date. It noted that “juvenile life
stages of captive individuals that were re-introduced did not successfully emigrate to the marine
environment and return and reproduce in sufficient numbers to meaningfully affect the viability and aid in
the recovery of a self-sustaining Snake River sockeye ESU.” It also pointed out that “the fish themselves
are likely to be changing as a result of intensive propagation and rearing procedures so that their viability
even under restored conditions is increasingly in doubt” (ISRP, Preliminary Review of Proposals, 2007).

6.3.1 Prospective Status

At the time of listing, as now, this ESU consisted only of handful of natural origin adult fish. Currently,
this ESU is maintained through a “safety-net” captive Broodstock Program, consistent with the draft
recovery plan. The Action Agencies’ strategy for Snake River Sockeye Salmon involves changes in the
current captive Broodstock Program, combined with improvements in the hydro corridor, predation
control, and estuary habitat. The avoidance of extinction and the future prospects for recovery are both
dependent on this two-pronged program.

The Action Agencies agree with the conclusions in a recent peer-reviewed paper regarding the Sockeye
Program, which indicates that the current program has had a 20-fold benefit. The current efforts to
prevent extinction of Redfish Lake Sockeye Salmon have provided a large measure of success, between
1999 and 2002, more than 312 adults returned from the ocean from captive broodstock releases — an
amplification of almost 20 times the wild fish that returned in the 1990s. Important lineages of Redfish
Lake Sockeye Salmon are being maintained in culture as preserves for genetic variability and for
numerical and demographic amplification of the extant wild population. Most importantly, the
Broodstock Program has prevented extinction and allowed some rebuilding of Redfish Lake Sockeye
Salmon (Flagg et al. 2004).

Changes are being proposed by the Action Agencies in an effort to improve the captive Broodstock
Program. For all the other Hs — hydro, harvest, and predation management — actions by the Action
Agencies for this ESU will be similar to those for Snake River Spring/Summer Chinook Salmon.
Experience with Upper Columbia River Sockeye Salmon has shown that they migrate through the upper
water column and use surface passage routes when available, indicating that the removable spillway weir
(RSW) and surface bypass action will be beneficial for Sockeye salmon. Sockeye salmon appear to pass
via surface routes at a higher rate than Chinook salmon, but other passage metrics are very similar to
Spring/Summer Chinook salmon, making them a suitable surrogate.

6.4 ADDITIONAL ACTIONS TO BENEFIT THE ESU

6.4.1 Other Federal Actions with Completed Section 7 Consultations

NMPFS searched its Public Consultation Tracking Database (PCTS) for Federal actions that had completed
Section 7 consultation since November 30, 2004 that could be used to adjust the status of the Redfish
Lake population between the base and current periods. The U.S. Forest Service completed consultation
on two projects—the Valley Road Fire (emergency consultation) and Whitebark Pine Treatment. The
Federal Highway Administration (FHWA)/lIdaho Department of Transportation (IDT) consulted on
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repairs at Buckhorn Bridge (Salmon River Milepost 184).> All of these projects were expected to have
only discountable or insignificant adverse effects.

6.5 OBSERVATIONS

Based on the “diagnosis” provided by the preceding information, the Action Agencies’ strategy for Snake
River Sockeye Salmon is heavily weighted toward changes in the captive Broodstock Program. For all
the other Hs — hydropower, harvest, and predation management — Action Agency actions for this ESU
will be similar to those for Snake River Spring/Summer Chinook Salmon. The avoidance of extinction
and the future prospects for recovery are both dependent on this two-pronged program.

Changes are being proposed by the Action Agencies in an effort to improve the captive Broodstock
Program. The safety net program will be continued through the period of the new Biological Opinion and
enhance current broodstock by:

1. Examining the early release mortality of sockeye salmon before they reach the Snake River and
undertake a study of possible sources and locations of mortality; and

2. Expanding the current program capacity to produce between 500,000 and 1 million smolts to
determine whether higher numbers of smolt production may be necessary for meaningful adult
returns.

As a contingency if the experimental expanded smolt program fails to meet performance standards, the
Action Agencies will consider funding implementation of other alternative actions, including, but not
limited to, reintroduction of Snake River Sockeye Salmon into Wallowa Lake or establishment of a Snake
River Sockeye Hatchery Program below Bonneville Dam that would serve as an “egg bank.”

In addition, the Action Agencies will explore the feasibility of truck transport of a number of returning
sockeye salmon adults from Lower Granite Dam to natural or artificial spawning locations in the Stanley
Basin. If feasible, a transport plan will be developed and serve as guidance for implementation activities.

6.6 CONCLUSION

The Action Agencies have worked with the states and Tribes through the Remand Collaboration Process
and other forums to identify actions intended to address the needs of listed salmon and steelhead as
determined by quantitative and qualitative biological analyses. Acknowledging that NMFS will review
the actions and the effects analyses contained herein to make a final jeopardy determination in the
forthcoming biological opinions, the Action Agencies are making the following conclusions. Based on
our assessment of the FCRPS and Upper Snake River actions and analysis of effects, considering the
present and future human and natural context, the Action Agencies conclude that the net effects of the
proposed actions, including the existence and operations of the dams with the proposed mitigation, meet
or exceed the objectives of doing no harm and contributing to recovery with respect to this ESU.

! This information does not include any habitat conservation or restoration projects funded by BPA under NMFS’
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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7.1 INTRODUCTION

This chapter briefly summarizes the current biological status of the Snake River Steelhead Distinct
Population Segment (DPS) related to extinction risk and the effects of the Federal Columbia River Power
System (FCRPS) Proposed Reasonable and Prudent Alternative (RPA) in the context of recovery plan
actions. First, it summarizes current status information including key limiting factors and extinction risks.
Second, it includes a biological assessment of the survival effects of recent and planned actions on current
and prospective conditions, respectively. Finally, it identifies additional actions to benefit the DPS.
Summary data for the DPS are presented in Table 7-1. The geographic extent of the DPS is shown in
Figures 7-1 and 7-2, respectively, for winter and spring steelhead populations.

This chapter is organized into five sections. Section 7.1 provides an overview of the DPS and the factors
limiting its viability. Section 7.2 summarizes population-level status information during the 20-year base
period used for this analysis. Section 7.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydropower (hydro) system and
in other Hs (habitat, hatcheries, and harvest) since about 2000 and estimates the salmonid survival
benefits associated with those improvements. Section 7.4 describes the actions proposed to be
implemented into the future, and Section 7.5 estimates their effects on salmonid survival when aggregated
with the environmental baseline and cumulative effects.

Table 7-1. DPS Description and Major Population Groups (MPGS)

DPS Description”

Threatened Listed under Endangered Species Act (ESA) in 1997;
reaffirmed in 2006
5 to 6 current major population groups (key 24 to 25 current populations

research needed to determine if fish occupying
several small tributaries in Hells Canyon are

hatchery strays )?

Hatchery programs included in DPS Tucannon, Dworshak, Lolo Creek, North Fork Clearwater,
East Fork Salmon, Little Sheep/Imnaha

Major Population Groups Populations

Clearwater River Clearwater River lower mainstem
Clearwater River south fork
Lochsa River
Lolo Creek
Selway River

Grande Ronde River Grande Ronde River lower mainstem tributaries
Grande Ronde River upper mainstem
Joseph Creek
Wallowa River

Hells Canyon Hells Canyon (key research needed to determine if fish
occupying several small tributaries in Hells Canyon are
remnants of this MPG or hatchery strays)®

Imnaha River Imnaha River

Lower Snake Asotin Creek

Tucannon River
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Table 7-1. DPS Description and Major Population Groups (MPGs)

Major Population Groups Populations

Salmon River Lower Middle Fork (Big, Camas, and Loon Creek)
Chamberlain Creek
East Fork Salmon River
Lemhi River
Little Salmon and Rapid River
Middle Fork Salmon River upper mainstem
North Fork Salmon River
Pahsimeroi River
Panther Creek
Salmon River upper mainstem
Secesh River
South Fork Salmon River

70 FR 37160; Interior Columbia Basin Technical Recovery Team (TRT) 2003, 2005
2 Pplanned Interior Columbia Basin TRT task for 2008
¥ Interior Columbia Basin TRT 2007

Figure 7-1.  Snake River Steelhead DPS

Due to the lack of population-specific information for the majority of the populations comprising this
DPS, the quantitative aspect of this analysis is limited to the three populations for which information is
available, as well as the estimated effects on two “average” population profiles developed by the Interior
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Columbia Basin Technical Recovery Team (TRT). Given the uncertainties regarding the current status of
most of these populations, the assessments in this analysis will be primarily qualitative. Without a
reasonable basis for estimating base period status for individual populations, it is not possible to perform
the detailed gap analysis undertaken for other Interior Columbia Evolutionarily Significant Units (ESUs).

Almost all of the metrics used in this analysis are estimates for individual populations within the DPS or
average population profiles, as noted above. The ESA is concerned with the status of a species, DPS, or
ESU. Individual populations and major population groups (where they exist) obviously contribute to
ESU status. However, the status of the ESU is not wholly dependent upon the status of any of the ESU’s
individual components.

Snake River Steelhead spawn and rear in the mainstem Snake River and its tributaries between Ice Harbor
Dam and the Hells Canyon Hydropower Complex. The primary spawning and rearing habitats are in the
middle to lower upper reaches of the numerous rivers and tributaries in the states of Washington, Oregon,
and Idaho. The upriver limit of migration has been Hells Canyon Dam (Snake River Mile 250) since it
was completed in 1961. Built without adequate fish passage facilities, the Idaho Power Company’s Hells
Canyon Dam complex blocked migration of all anadromous salmonids and eliminated access to
historically occupied upriver habitat. Whether the populations previously utilizing the blocked habitat
would be considered part of the current DPS is unknown.

The Interior Columbia Basin TRT has identified 20 extant populations occupying tributaries of the
mainstem Snake River, the Grand Ronde River, the Clearwater River, and the Salmon River. The Interior
Columbia Basin TRT has organized these populations into five major population groups (MPGs): the
Lower Snake River, Imnaha River, Grande Ronde River, Clearwater River, and Salmon River MPGs
(Table 7-1).

Inland steelhead of the Columbia River Basin, and especially the Snake River DPS, are commonly
referred to as either A-run or B-run. These designations are based on the observation of a bimodal
migration of adult steelhead at Bonneville Dam (Columbia River Mile 147) and differences in age-at-
return (1- versus 2-ocean) and adult size observed among Snake River Steelhead. Adult A-run steelhead
enter fresh water from June to August; as defined, the A-run passes Bonneville Dam before August 25
[Columbia Basin Fish and Wildlife Authority (CBFWA) 1990, Idaho Department of Fish and Game
(IDFG) 1994). Adult B-run steelhead enter fresh water from late August to October, passing Bonneville
Dam after August 25 (CBFWA 1990, IDFG 1994). Above Bonneville Dam (e.g., at Lower Granite Dam
on the Snake River, 695 kilometers from the mouth of the Columbia River), run-timing separation is not
observed, and the groups are separated based on ocean age and body size (IDFG 1994). A-run steelhead
are defined as predominantly age-1-ocean, while B-run steelhead are defined as age-2-ocean (IDFG
1994). Adult B-run steelhead are also thought to be on average 75-100 millimeters larger than A-run
steelhead of the same age; this is attributed to their longer average residence in salt water [Bjornn 1978,
CBFWA 1990, Columbia River Fish Management Plan Technical Advisory Committee (CRFMP TAC)
1991]. Itis unclear, however, if the life history and body size differences observed upstream have been
correlated back to the groups forming the bimodal migration observed at Bonneville Dam. Furthermore,
the relationship between patterns observed at the dams and the distribution of adults in spawning areas
throughout the Snake River Basin is not well understood.

A-run steelhead are believed to occur throughout the steelhead-bearing streams of the Snake River Basin;
additionally, inland Columbia River steelhead outside of the Snake River Basin are also considered A-run
(IDFG 1994). B-run steelhead are thought to be produced only by populations in the Clearwater River
MPG and by selected populations in the Salmon River MPG (i.e., Secesh, South Fork, Lower Middle
Fork, and Upper Middle Fork). Significant uncertainties in the available information make a quantitative
analysis problematic for this DPS.
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Resident O. mykiss are believed to be present in many of the watersheds used by Snake River Steelhead.
Very little is known about interaction between co-occurring resident and anadromous forms within this
DPS.

Hatchery programs operating in the geographic area occupied by the Snake River Steelhead DPS and
listed as part of the DPS include the Washington Department of Fish and Wildlife’s Tucannon Hatchery,
U. S. Fish and Wildlife Service Dworshak National Fish Hatchery, Lolo Creek, North Fork Clearwater,
East Fork Salmon, and Little Sheep/Imnaha. These hatchery programs were derived using broodstock
from local, natural populations and produce roughly half a million smolts annually. Other hatchery
programs within the geographic area of the DPS but not listed include Lyons Ferry, Cottonwood Pond -
Wallowa stock, Wallowa Hatchery and Big Canyon satellite pond, Lower Snake and Hells Canyon
Mitigation, Pahsimeroi Hatchery, Dworshak B stock, and Sawtooth Hatchery A stock. These hatchery
programs produce about 5 million smolts annually.

Harvest of Snake River Steelhead is managed independently for A- and B-run steelhead under the
Columbia River Fisheries Compact. A-run fish are harvested on a sliding scale (depending on estimated
run size) between 4.5 and 10 percent. B-run fish are harvested up to a 17 percent limit. The 2000 to 2003
combined harvest rates have averaged 12.4 percent. The majority of this harvest occurs in the Tribal
gillnet fisheries in Zone 6 and in sport fisheries in ldaho.

The National Marine Fisheries Service (NMFS, also known as National Oceanic and Atmospheric
Administration [NOAA] Fisheries’) Biological Review Team (BRT) recently confirmed this DPS’s
Threatened status in its June 2005 status review, while noting that adult returns had generally improved in
recent years relative to the 1990s. For the purposes of recovery planning, the Interior Columbia Basin
TRT assigns the “average” A-run steelhead population a “Medium” risk rating for abundance and
productivity. The “average” B-run population is assigned a “High” risk rating for abundance and
productivity.

Human impacts and current limiting factors for this DPS come from multiple sources: hydro passage,
habitat degradation, hatchery effects, fishery management and harvest decisions, predation, and other
sources.

7.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat and other causes (Lackey et al. 2006).
Summarized below in Table 7-2 are key limiting factors for this DPS identified by NMFS in the ESU
Overviews for the Remand Collaboration (NMFS 2005e).
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Table 7-2.

Key Limiting Factors

Hydro

Snake River Basin Steelhead migrate through four Columbia River dams and two to four Snake
River dams as juveniles and as adults. Efforts to improve survival through flow management,
project modifications, and transportation of smolts have improved survival through the dams to
around 50 percent and declines have slowed. According to the Step 4 report, the estimated portion
of the human impact attributable to the FCRPS dams (compared to natural river estimates) is 71 to
88 percent. If the latent mortality hypothesis is omitted, the human impact associated with the
hydro system is 42 percent. Hydro impacts include volume, timing, and quality of flows that enter
the geographic area, including flows from the Snake River at the toe of Hells Canyon Dam, which
are impacted by the operation of Reclamation's upper Snake River projects as well as non-Federal
irrigation projects in the upper Snake River. Other hydrosystem impacts within the geographic
area include and the mainstem effects of Reclamation's other projects within the Columbia River
Basin and many non-Federal irrigation projects within the Columbia River Basin.

Predation

Predation has been noted as a factor limiting fish survival for steelhead in the mainstem reservoirs
and in the Columbia Estuary. In recent years, avian predators at Crescent Island have taken from 7
to 14 percent of the passive integrated transponder (PIT)-tagged steelhead released from Lower
Monumental Dam. Avian predators also take significant numbers of steelhead in the estuary.

Habitat

Many of the historically productive populations such as the Wenaha and Minam, Selway, Lochsa,
Chamberlain, and upper and lower Middle Fork Salmon lie within designated wilderness where
habitat conditions are mostly pristine. This being the case, there is probably little opportunity to
improve productivity for these populations through habitat improvements. Current and legacy land
uses continue to cause declines in steelhead survival in some tributaries. Of particular concern are
reduced complexity of the stream system, water quantity during the summer, and water quality
(mostly temperature and sediment). Some populations would benefit from these types of habitat
improvements, including the lower Snake MPG, lower Clearwater A-run, upper Grande Ronde, and
upper Salmon River. According to the Step 4 report,, the estimated portion of the human impact
attributable to combined habitat effects in the tributaries and the estuary is 20 to 26 percent. If the
latent mortality hypothesis is omitted, the human impact associated with habitat degradation is 14
percent.

Harvest

As fisheries have become more stock-specific, direct commercial harvest of Snake River Basin
Steelhead has been eliminated. The remaining harvest is a reduced Tribal allocation and the
incidental catch from other fisheries. Any impact from the catch-and-release recreational fishery is
low. Together these result in a 5 to 20 percent mortality rate. This harvest rate has been reduced
from 40 to 60 percent historically, but may still be a factor in decline of some populations.
According to the Step 4 report, the estimated portion of the human impact attributable to combined
Tribal and non-Tribal harvest effects is 17 to 19 percent. If the latent mortality hypothesis is
omitted, the range associated with the combined harvest impacts is 31 to 1 percent.

Hatcheries

Planned steelhead smolt production in the Snake River Basin totals just over 10 million fish
annually. Most steelhead production is based on non-listed stocks that are released for harvest
augmentation and mitigation. Most hatchery production is managed to be isolated from natural
spawning areas; most of the releases are made at weirs and acclimation ponds or in stream sections
where hatchery-origin adults are not likely to spawn successfully. Supplementation programs exist
in the Tucannon and East Fork Salmon rivers; Little Sheep Creek on the Imnaha are exceptions to
this rule. According to the Step 4 report,, the estimated portion of the human impact attributable to
hatchery effects is 4 to 6 percent. If the latent mortality hypothesis is omitted, the human impact
associated with the hatchery system is 1 percent.
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7.2 BASE STATUS

7.2.1 Methods for Estimating Snake River Steelhead Average A-Run and B-Run
Population Profiles

The method used to estimate the average A-run and B-run population profiles is briefly described in the
Interior Columbia Basin TRT Interim Gaps Report (Interior Columbia Basin TRT 2006). To quote from
the report: “We developed estimates for two average populations representing the remaining populations
within this DPS, each representing a major run type (A and B). For B-run steelhead populations,
productivity and abundance characteristics were estimated for an average population, assuming that
natural origin returns over Lower Granite Dam were allocated proportionally among populations. The
Grand Ronde populations with specific data series are classified as A-run steelhead. Estimated natural
origin returns accounted for in the Grand Ronde populations [Joseph Creek, Upper Grande Ronde and
Wallowa Rivers] were subtracted from the count of natural origin A-run steelhead at Lower Granite
Dam.” The Interior Columbia Basin TRT assumes that returns not accounted for in the available
population sets were distributed among the remaining populations in proportion to available habitat.
Average population profiles were developed accordingly.

7.2.2 DPS Abundance and Trends

As noted, population-specific adult abundance trend data sets are generally not available for Snake River
Steelhead populations. The estimated 10-year geomean abundance for the average A-run population is
456 natural-origin spawners. The 10-year geomean abundance for the average B-run population is
estimated to be 272 natural-origin spawners. Five-year estimates of geomean abundance are,
respectively, 1,311 and 383 natural-origin spawners, indicating an improvement in recent years. 1980 to
most recent and 1990 to most recent abundance trends are both greater than 1.0 for the average A-run
population and less than 1.0 for the average B-run population. See Figure 7-2.

Snake River Steelhead DPS
|
52,500 -

Total Wild Fish
- == 5Yr Geo Mean

45,000

Interim Target

37,500 +

Wild Adults @ Lower Granite Dam

0 T T T T T T T T T
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Year
Source: 2006 Fisher/Hinrichsen. Abundance-Based Trend Results.

Figure 7-2. Snake River Steelhead DPS Abundance and 5-Year Geometric Mean
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7.2.3 Extinction Probabilities

It was only possible to develop extinction probability results for the Interior Columbia Basin TRT’s
average A-run population, and two actual populations: the Grande Ronde Upper Mainstem and Joseph
Creek A-run Steelhead populations. Extinction probability estimates were developed for populations in
this DPS using the Ricker production function, which was fit to spawner-recruit data from brood years
1978 to the present. The estimated Ricker function was used to project populations over a 24-year time
horizon to estimate extinction probability. Alternative quasi-extinction thresholds (QETS) of 1, 10, 30,
and 50 spawners were used in the analysis. In the modeling, extinction was assumed to occur when
spawners fell below the QET for 4 years running. Reproductive failure was assumed to occur in any year
in which spawner numbers fell below 10, except in the case of QET=1, where reproductive failure was
assumed when spawners fell below 2.* It was not possible to calculate gaps for this metric.

Twenty-four-year extinction probabilities were quite low at all modeled QETSs for the Grande Ronde
Upper Mainstem and Joseph Creek populations. Base period risks are low at QETs 1, 10, and 30 for the
average A-run population and moderate at QET=50. It is assumed that base period extinction
probabilities are generally higher for B-run populations.

7.2.4  Recruit-per-Spawner Productivity, Lambda, and Trends

The steelhead populations in this DPS are all summer run, spawning in late spring and early summer. As
a result of environmental conditions during the spawning period, it can be difficult to conduct
representative surveys of the number of spawners within specific populations using redd counts or fish
counts.

As noted, detailed abundance trend and run reconstruction information is available only for the Grande
Ronde Upper Mainstem and Joseph Creek populations. A dataset for two index reaches in the Wallowa
River population has been developed by the Interior Columbia Basin TRT. This dataset was used to
estimate recruits per spawner (R/S) productivity for the Wallowa River population. All of these
populations have relatively high natural abundance and productivity levels.

The productivity and survival metrics for the average A-run and B-run populations and the three
populations for which information is available are summarized in Tables 7-3 and 7-4. Productivity, as
reflected by estimates of R/S using a 20-year time series of data, averages 1.26 for the A-run populations,
indicating that these populations are on a trend toward recovery. In contrast, the R/S average of 0.82 for
the B-run population indicates a needed survival improvement of at least 18 percent over the base period
to meet the R/S criteria. No 20-year estimates of median population growth rate (1) are available for the
majority of the populations. Twelve-year A estimates for both A-and B-run populations averaged 1.0 or
greater.

! Reproductive failure is the assumption that zero progeny are produced in any year where spawner numbers fall below the
identified threshold.
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Table 7-3. Base Status Metrics

1980- 1990-
20year 10 year 20 12 current current
MPG Population® R/S R/S year L year A Trend Trend
Average A-run 1.26 1.49 N/A 1.07 1.01 1.08
population
Average B-run 0.82 0.86 N/A 1.00 0.95 0.99
population
Grande Ronde Upper Mainstem (A) 1.00 0.96 1.01 0.98 0.99 1.01
Joseph Cr. (A) 1.27 1.42 1.05 1.00 1.02 1.05
Wallowa R. (A) 1.26 1.49 N/A 1.07 1.01 1.08
All other MPGs All other populations N/A N/A N/A N/A N/A N/A

Notes:
1/ A- or B-run classification in parentheses. For R/S, lambda, and trend, a value >1.0 indicates a growing population; a value
<1.0 indicates a population in decline.

Table 7-4. Estimated Extinction Risk

Ext. Risk Ext. Risk Ext. Risk Ext. Risk

MPG Population QET=1 QET =10 QET =30 QET =50
Average A-run population 0.00 0.02 0.05 0.11
Average B-run population N/A N/A N/A N/A
Grande Ronde Upper Mainstem (A) 0.00 0.00 0.00 0.00
Joseph Cr. (A) 0.00 0.00 0.00 0.00
All other MPGs All other populations N/A N/A N/A N/A

Notes:
1/ Arisk level of 0.11 indicates an 11 percent risk of extinction, assuming that spawner abundance below the QET for 4 years
running results in extinction.

Abundance and a rolling 5-year geometric mean of abundance for the DPS compared to NMFS’ interim
recovery target are shown in Figure 7-2.

Based on these base estimates of survival metrics for the 25 Snake River Steelhead populations, Table 7-5
summarizes the needed improvements in lifecycle survival to bring the estimates in line with the proposed
survival standard. Note that gap estimates for the average A-run and B-run populations are rough
approximations and should not be understood to represent the actual condition of any specific population
in this DPS. A metric of 1.0 reflects no gap. A number below 1.0 reflects a positive condition, while a
number above 1.0 reflects a gap. For example, a gap of 1.2 indicates that 20 percent productivity is
needed in the future.

Table 7-5. Base Status Gaps

20-year R/S 12-year A Long-term

MPG Population Gap Gap Trend Gap
Average A-run population 0.79 0.74 0.96
Average B-run population 1.22 1.00 1.20
Grande Ronde Upper Mainstem(A) 1.00 1.10 1.05
Joseph Cr. (A) 0.79 1.00 0.91
Wallowa R. (A) 0.78 N/A N/A
All other MPGs All other populations N/A N/A N/A

Notes:
1/ Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent improvement is necessary to
close gap. If gap is < 1.0, no further improvement is necessary to close gap.
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7.2.5 Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population (VSP) (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
that certain other parameters, such as habitat characteristics and ecological interactions, were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
V'SP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a species’
biological diversity or its spatial structure and distribution is limited within the timeframe of the Action
Agencies’ Proposed RPA.

Spatial Structure. Spatial structure, as the term suggests, refers to the geographic distribution of
individuals in a population unit and the processes that generate that distribution. Distributed populations
that interact genetically are often referred to as metapopulation. Although the spatial distribution of a
population, and thus its metapopulation structure, is influenced by many factors, none are perhaps as
important as the quantity, quality, and distribution of habitat. One way to think about the importance or
value of a broad geospatial distribution is that a population is less likely to go extinct from a localized
catastrophic event or localized environmental perturbations.

Biological Diversity. Biological diversity within and among populations of salmonids is generally
considered important for three reasons. First, diversity of life history patterns is associated with a use of a
wider array of habitats. Second, diversity protects a species against short-term spatial and temporal
changes in the environment. And third, genetic diversity is the so-called raw material for adapting to
long-term environmental change. The latter two are often described as nature’s way of hedging its bets —
a mechanism for dealing with the inevitable fluctuations in environmental conditions — long and short
term. With respect to diversity, more is better from an extinction-risk perspective.

The Interior Columbia Basin TRT has divided the Snake River Steelhead DPS into 20 extant populations
distributed across six MPGs. Because of the paucity of demographic and other data on the individual
populations, the Interior Columbia Basin TRT did not classify these populations based on spatial structure
and diversity (SSD) risk. What information is available does suggest that A-run populations in most
MPGs occupy a diverse array of habitats and are performing well (i.e., are mostly replacing themselves).
The situation is less clear for B-run populations which, based on sparse data, appear to be on a downward
trend in all their habitats. The long-term status of this DPS from both an abundance/productivity and
SSD perspective is at this time unclear. Developing the information to better understand the status of this
DPS is a priority for more intensive monitoring and evaluation.

7.3 BIOLOGICAL ANALYSIS OF ACTIONS: RECRUITS-PER-
SPAWNER, LAMBDA, AND TRENDS WITH CURRENT AND
PROSPECTIVE ADJUSTMENTS

The Base Status is the historical status of the DPS, defined as the status of the population based on the

average of quantitative survival metrics estimated from a time series of abundance data beginning in

about 1980. For the most part, longer-term averages (generally 20 years) were used where they were
available. In the biological analysis, this is the starting point, shown in the tables above.
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The next step is Current Status, an adjustment of the initial base estimates to reflect our best estimate of
current survivals, as opposed to an average of survivals that prevailed over a period in the past. This
would obviously include recent improvements already implemented but not fully reflected in the Base
conditions. Current Status is defined as estimated survival metrics adjusted for recently implemented
changes in hydropower configuration and operations, hatchery operations, tributary and estuarine habitat
improvements, and reduced avian predation. These are actions that have recently been implemented, but
their effects are not reflected in the time series of survival data that for the most part started in 1980.

The final step is Prospective Status, which adjusts Current-to-Prospective Status based on the estimated
effects of future actions. The current-to-prospective adjustment is simply an adjustment of the current
survival estimates to reflect survival improvements expected from the hydro, habitat, and hatchery
changes included in the Proposed RPA, and in particular those that are expected to be implemented in the
period 2007 to 2017. Refer to Section 1.3 of this Comprehensive Analysis for a discussion of
Reclamation’s qualitative analysis for the years 2017 through 2034.

This analysis assumes that future ocean and climate conditions will approximate the average conditions
that prevailed during the 20-year base period used for our status assessments. For most populations, that
period is about equivalent to the “recent” ocean period used by the Interior Columbia Basin TRT in its
analyses. This period was characterized by relatively poor ocean conditions that presumably contributed
to poor early ocean survival of salmonids. To illustrate, the Interior Columbia Basin TRT’s “pessimistic”
ocean condition scenario results in survivals that are about 15 percent lower for Snake River
Spring/Summer Chinook Salmon than the “recent’ ocean conditions scenario, and about 36 percent lower
for Upper Columbia Spring Chinook Salmon. Alternatively, Interior Columbia Basin TRT’s “historical”
ocean conditions scenario results in survivals that are about 39 percent higher for both Snake River
Spring/Summer and Upper Columbia Spring Chinook Salmon (Interior Columbia Basin TRT and Zabel
2006). This subject is treated at greater length in the discussion of the effects of potential climate change
in Appendix H.

The analysis of status assumes a certain amount of annual take of natural adult fish based on recent
harvest levels. Snake River Steelhead are harvested at a relatively high rate, particularly the B-run fish
whose adult migration coincides with that of Hanford Reach and Snake River Fall Chinook. No non-
Tribal commercial harvest is allowed under the current harvest management plan; in-river harvest is
limited to Tribal harvest and sport fishing. Tribal harvest levels of B-run steelhead during the base period
(adult returns corresponding to brood years 1986 to 1998) was about 18.6 percent. Harvest levels since
2001 averaged about 11.6 percent.

It should be noted that some unaccounted steelhead harvest in state sport fisheries above McNary Dam is
currently an issue being discussed between the salmon managers and NMFS. There is a potential that this
harvest, once accounted for, may impact the trend and supporting analysis of this DPS.

7.3.1 Current Status Analysis

Over this period the Action Agencies implemented multiple actions to improve survival for all
populations on this DPS. The percentage improvements in lifecycle survival used in the base-to-current
adjustments for Snake River Steelhead populations are summarized in Table 7-6. Gaps are not shown for
populations for which specific data is not available. However, population-specific survival improvements
are noted, reflecting estimated benefits from projects already implemented. Actions are described in
summary below:
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Table 7-6. Estimated Survival Improvements Used in the Base-to-Current

Habitat Habitat Avian
MPG Population Hydro (tributary)  (estuary) predation Harvest®
Lower Snake Tucannon -2.1% 6.5% 0.3% -0.3% 8.0%
Asotin -2.1% 8.5% 0.3% -0.3% 8.0%
Imnaha River Imnaha -2.1% 0.1% 0.3% -0.3% 8.0%
Grande Ronde Upper Mainstem -2.1% 2.0% 0.3% -0.3% 8.0%
Lower mainstem -2.1% 0.1% 0.3% -0.3% 8.0%
Joseph Cr. -2.1% 2.0% 0.3% -0.3% 8.0%
Wallowa R. -2.1% 2.0% 0.3% -0.3% 8.0%
Clearwater R. Lower mainstem -2.1% 2.5% 0.3% -0.3% 8.0%
Lolo Cr. -2.1% 0.5% 0.3% -0.3% 8.0%
Lochsa R. -2.1% 0.5% 0.3% -0.3% 12.0%
Selway R. -2.1% 0.7% 0.3% -0.3% 12.0%
South Fork -2.1% 1.5% 0.3% -0.3% 12.0%
North Fork (ext.)
Salmon R. Little -2.1% 0.5% 0.3% -0.3% 8.0%
Salmon/Rapid
Chamberlain Cr. -2.1% 0.3% -0.3% 8.0%
Secesh R. -2.1% 0.3% -0.3% 12.0%
S. Fork Salmon -2.1% 0.3% -0.3% 12.0%
Panther Cr. -2.1% 0.3% -0.3% 8.0%
Lower M.F. Tribs -2.1% 0.3% -0.3% 12.0%
Upper M.F. Tribs -2.1% 0.3% -0.3% 12.0%
N. Fork -2.1% 0.3% -0.3% 8.0%
Lemhi R. -2.1% 0.5% 0.3% -0.3% 8.0%
Pahsimeroi R. -2.1% 6.5% 0.3% -0.3% 8.0%
E. Fork Salmon -2.1% 0.5% 0.3% -0.3% 8.0%
Upper Mainstem -2.1% 0.5% 0.3% -0.3% 8.0%

7.3.1.1 Hydropower Survival Improvements

The percentage improvement in lifecycle survival attributable to changes in hydropower operations for
the base-to-current period is the estimated differences in juvenile migrant juvenile during the base period
1980 to 2001 and the more recent period from 2001 to 2005. These changes are expected to have
uniformly decreased lifecycle survival of the Snake River Steelhead populations by 2.1 percent.
Additional detail on how these percentages were estimated is described in Appendix B. The current
estimates of survival are primarily based on changes in transport operations in recent years. These
estimates represent the “best estimates” of NMFS (see COMPASS tables in Appendix B). The
configuration and operational and maintenance changes to fish passage facilities and other projects areas

that contributed to these effects include:

o Bonneville Powerhouse I (PH1) minimum gap runner (MGR) installations;

o Bonneville Powerhouse Il (PH2) Corner Collector installation;

o Bonneville PH2 fish guidance efficiency (FGE) improvements;

o Bonneville spill operation improvements;

o Bonneville PH1 juvenile bypass system (JBS) screen removal;

o Bonneville PH2 operation as first priority;

2 Harvest adjustments in this table represent estimated harvest decreases between the base and current periods.
Estimates supplied by A. Nigro (ODF&W) on behalf of an ad hoc US v. OR technical workgroup (Nigro 2007).
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e The Dalles spill wall construction;

e The Dalles spill pattern improvements;

e The Dalles adult collection channel improvements;

e The Dalles sluiceway operation improvements;

o John Day spill operation improvements;

e John Day South Fish Ladder improvements;

e McNary spill operation improvements;

e McNary end spillbay deflectors and hoists;

e McNary full flow juvenile passive integrated transponder (PIT)-tag detection;
e McNary juvenile transport facility bypass piping improvements;

e McNary spare extended-length submerged bar screen (ESBS);

¢ McNary improved juvenile bypass dewatering screens;

e McNary overhauling auxiliary water supply (AWS) pumps;

e McNary upgrading of adult fish ladders tilting weir controls;

o Ice Harbor removable spillway weir (RSW) installation and spill operation improvements;
o Ice Harbor full flow juvenile PIT-tag detection;

e Ice Harbor AWS improvements north shore adult fishway;

o Ice Harbor replaced adult fishway entrance weirs;

e Ice Harbor new bulkhead system for maintenance of south shore AWS pumps;
e Ice Harbor upgraded AWS hydraulic systems;

o Lower Monumental end spillbay deflectors, parapet walls, and stilling basin repair;
e Lower Monumental spill operations improvements;

o Lower Monumental juvenile fish separator improvement;

e Lower Monumental fish barge loading improvements;

e Lower Monumental rehabbed adult fish pumps;

e Lower Monumental replaced north shore adult fish counting station;

o Little Goose spill operations improvements;

o Little Goose ESBS improvements;

e Lower Granite RSW installation;

e Lower Granite ESBS improvements;

o Lower Granite modifications to adult transition pool to improve adult passage;
e Improved total dissolved gas monitoring program and equipment; and

o Delayed/staggered start of juvenile fish transportation program.
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7.3.1.2 Tributary Habitat Survival Improvements

Bonneville Power Administration (BPA) and U.S. Bureau of Reclamation (Reclamation) implemented
actions to address limiting factors for a number of populations in this DPS. BPA’s annual expenditures
for habitat projects in subbasins used by Snake River ESUs/DPSs averaged about $5.4 million for the
2001 to 2006 time frame. Reclamation spent over $6 million to provide technical support for habitat
projects in this period. Some of these actions provided benefits with immediate survival improvements
and some will result in long-term benefits with survival improvements accruing into the future. During
this time period the Action Agencies, in coordination with multiple partners:

e Increased streamflow through water acquisitions;

e Addressed entrainment by installing or improving fish screens;

e Increased fish passage and access by removing passage barriers;

e Improved mainstem and channel habitat conditions; and

e Improved water quality and habitat conditions by protecting and enhancing riparian areas.

Additional detail of habitat actions implemented by BPA and Reclamation in the 2000 to 2006 time frame
is available in the Action Agencies’ Annual Progress Reports located at www.salmonrecovery.gov.

Survival improvements estimated to result from tributary habitat actions implemented by the Action
Agencies in this time period are shown in Table 7-6. The percentages indicate the incremental survival
improvement estimated to accrue by 2006 from the suite of implemented actions. Survival improvements
were estimated as described in Appendix C, Attachment C-1.

7.3.1.3 Estuary Habitat Survival Improvements

From 2000 to 2006 the estimated survival benefit for Snake River Steelhead (stream-type life history)
associated with the specific actions discussed above is 0.3 percent. Action Agencies implemented
multiple habitat actions through 21 estuary habitat projects. Unrestricted fish passage and approximately
3 miles of access to quality habitat was provided via these specific actions:®

o Replaced three culverts with full-spanning bridges;

e Provided approximately 10 miles of improved tidal channel connectivity by installing a tide gate
retrofit;

e Acquired approximately 473 acres of off-channel and riparian habitats;

o Restored and created 90 acres of marsh and tidal sloughs and approximately 100 acres of riparian
forests

o Protected approximately 55 acres of high-quality riparian and floodplain habitat;
o Restored and preserved approximately 154 acres of off-channel habitat;
o Protected 80 acres of high-value off-channel forested wetland habitat;

o Restored approximately 96 acres of tidal wetlands habitat by replacing undersized culvert that
limited fish access;

® A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Habitat Projects in the
Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix D to this
document.
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e Conserved 155 acres of forested riparian and upland habitat;

e Provided partial tidal channel reconnection by tide gate retrofit (acreage unknown at this time);
e Provided integrated pest management (purple loosestrife);

e Reconnected and restored 183 acres of historical floodplain by dike removal;

e Restored 25 acres of historical floodplain by breaching a dike;

e Provided fish passage access to 6 miles of stream habitat by removal of two culverts and
replacement with bridges;

e Restored 310 acres of native hardwood riparian forest, 200 acres of seasonally wet slough, and
155 acres of degraded riparian habitats; increased circulation in approximately 92 acres of
backwater and side-channel habitat by tide gate retrofit;

e Improved embayment circulation for 335-plus acres of marsh/swamp and shallow-water and flats
habitat; and

e Preserved 35 acres of historical wetland habitat.

7.3.1.4 Predation Management Survival Improvements

Avian Predation

The estimated survival change for Snake River Steelhead from the baseline to current condition is -0.3
percent. This reflects a reduction in survival from the base to current condition, because the tern
population was increasing over the base period. Averaging tern consumption of juvenile salmonids
across the 20-year base period downplays the actual change in survival that resulted from relocating terns
from Rice Island to East Sand Island in 1999. In 1999 tern consumption of juvenile salmonids was at its
peak with an estimated 13,790,000 smolts consumed, compared to 8,210,000 in 2000 after relocation.

Piscivorous Predation

The ongoing Northern Pikeminnow Management Program (NPMP) has been responsible for reducing
predation related juvenile salmonid mortality since 1990. The improvement in lifecycle survival
attributed to the NPMP is estimated at 2 percent for migrating juvenile salmonids (Friesen and Ward
1999). The northern pikeminnow has been responsible for approximately 8 percent predation-related
mortality of juvenile salmonid migrants in the Columbia River Basin in the absence of the NPMP (2000
FCRPS BiOp at 9-106). The ongoing NPMP is already accounted for in the estimation of survival
improvements modeled within the reservoir mortality life stage. This is because the modeling estimates
are calibrated to empirical reach survival estimates that included the ongoing program.

Hatchery Management Survival Improvements

From 2000 to 2006 as required by the 2000 BiOp Reasonable and Prudent Alternative, BPA funded the
development of Hatchery Genetic Management Plans (HGMPs) for all Federally funded hatchery
programs in this DPS. BPA also funded the Safety-Net Artificial Propagation Program planning process
to identify any additional steelhead populations at high risk of extinction that would benefit from
implementation of a safety net hatchery program. No survival improvements from these planning
processes are estimated for the 2000 to 2006 time period, though low benefits are expected as NMFS uses
the HGMPs in its hatchery program ESA Section 7 consultations.
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7.3.2  Current Status Survival Gaps

Over the current period (2000 to 2006) the Action Agencies implemented multiple actions to improve fish
survival relative to the base period prior to 2000. The remaining needed lifecycle survival improvements
are summarized in Table 7-7.

Table 7-7. Current Status: Adjusted Gaps after Base-to-Current Adjustment

Adjusted Adjusted
20-year R/S Adjusted Long-term
MPG Population Gap 12-year A Gap Trend Gap
Average A-run 0.75 0.70 0.90
population
Average B-run 111 0.91 1.09
population
Grande Ronde Upper mainstem (A) 0.93 1.01 0.97
Joseph Cr. (A) 0.73 0.93 0.85
Wallowa R. (A) 0.72 N/A N/A
All other MPGs All other populations N/A N/A N/A

Notes:
1/ Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent improvement is necessary to close gap.
If gap is < 1.0, no further improvement is necessary to close gap.

7.3.3  Prospective Status Analysis

As noted above, the prospective status is the projected status of the population based on adjustment of the
survival metrics for expected improvements associated with the Proposed RPA. As was the case for the
base-to-current adjustment, the improvements for the current-to-prospective are divided into the
categories of those expected from changes in hydropower operations and configuration, changes in
tributary habitat conditions attributable to actions implemented in the periods 2007 to 2009 and 2010 to
2017, changes in estuarine habitat, reduced impacts of avian predation, and improved hatchery operations.

Over this period the Action Agencies implemented and will continue to implement multiple actions to
improve fish survival. The percentage improvements in lifecycle survival used in the current-to-
prospective adjustments for Snake River Steelhead populations are summarized in Table 7-8. Actions are
described in summary below:

7.3.3.1 Hydropower Survival Improvements

The percentage change in lifecycle survival attributable to the proposed hydropower operation was
estimated based on the difference between the estimated survival under the current operation (defined as
the period 1999 to 2005) and estimated survival under the improved conditions. A detailed description of
the methods used to generate these estimates can be found in Appendix B; these methods included the use
of multiple data sources and the Comprehensive Fish Passage (COMPASS) model, and represent the
“best estimates” of NMFS (see COMPASS tables in Appendix B). The configuration and operational
improvement actions that contribute to these survival changes are organized into strategies.

Specific actions contained within these strategies are listed in the Hydrosystem Proposed Action
Summary. Not all of these specific actions apply to this DPS, as some specific actions are aimed at
benefiting Snake River stocks. These strategies include:

1. Operate the FCRPS to more closely approximate the shape of the natural hydrograph and to
improve juvenile and adult fish survival,
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Table 7-8. Estimated Improvements in Survival Used in the Current-to-Prospective Adjustment

2007-17 Habitat Avian P.minnow
MPG Population. Hydro  Habitat (est.) pred. Pred. Hatchery  Harvest
Lower Snake Tucannon -11.9% 5.0% 5.7% 3.4% 1.0%
River

Asotin -11.9% 4.0% 5.7% 3.4% 1.0%

Imnaha River Imnaha -11.9% 5.7% 3.4% 1.0%

Grande Ronde Upper Mainstem -11.9% 4.0% 5.7% 3.4% 1.0%

Lower mainstem -11.9% 1.0% 5.7% 3.4% 1.0%

Joseph Cr. -11.9% 4.0% 5.7% 3.4% 1.0%

Wallowa R. -11.9% 1.0% 5.7% 3.4% 1.0%

Clearwater River Lower mainstem -11.9% 5.7% 3.4% 1.0%

Lolo Cr. -11.9% 8.0% 5.7% 3.4% 1.0%

Lochsa R. -11.9% 17.0% 5.7% 3.4% 1.0%

Selway R. -11.9% 1.0% 5.7% 3.4% 1.0%

South Fork -11.9% 14.0% 5.7% 3.4% 1.0%

North Fork (ext.) -11.9% 3.4% 1.0%

Salmon River Little -11.9% 5.7% 3.4% 1.0%
Salmon/Rapid

Chamberlain Cr. -11.9% 5.7% 3.4% 1.0%

Secesh R. -11.9% 6.0% 5.7% 3.4% 1.0%

S. Fork Salmon -11.9% 1.0% 5.7% 3.4% 1.0%

Panther Cr. -11.9% 5.7% 3.4% 1.0%

Lower M.F. Tribs  -11.9% 7.0% 5.7% 3.4% 1.0%

Upper M.F. Tribs  -11.9% 5.7% 3.4% 1.0%

N. Fork -11.9% 5.7% 3.4% 1.0%

Lemhi R. -11.9% 3.0% 5.7% 3.4% 1.0%

Pahsimeroi R. -11.9% 9.0% 5.7% 3.4% 1.0%

E. Fork Salmon -11.9% 2.0% 5.7% 3.4% 1.0%

Upper Mainstem -11.9% 6.0% 5.7% 3.4% 1.0%

2. Modify Columbia and Snake river dams to facilitate safe passage;

3. Implement operational improvements at Columbia and Snake river dams; and

4. Operate and maintain juvenile and adult fish passage facilities.

Changes in the timing of upper Snake River flow augmentation, as addressed in Reclamation’s Upper
Snake River Biological Assessment (BA), are also expected to improve conditions for survival.

For the 25 Snake River Steelhead populations the change was a uniform 12 percent reduction in smolt to
adult returns. This decrease in survival results from changes in transport operation. Currently the
biological information suggests that reducing transport numbers will reduce lifecycle survival of this
DPS. The strategy for changing transport operations is based on balancing the needs for other ESUs that
have exhibited a different response to transport such as Snake River Spring/Summer Chinook Salmon.
Adaptive management will be informed with research, monitoring, and evaluation to further refine our
transportation or in-river operation during the course of the BiOp.

The Action Agencies are continuing to evaluate additional changes to the Proposed RPA to assist in
improving this DPS. Using COMPASS modeling, different juvenile protocols are being evaluated that
will improved the survival of this DPS while minimizing the effects on Snake River Spring/Summer

Chinook salmon. The Action Agencies are continuing to evaluate actions such as nutrient

supplementation, kelt reconditioning, and hatchery broodstock changes to determine if further
improvements in survival can be made.
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7.3.3.2 Tributary Habitat Survival Improvements

Table 7-6 displays estimated population level survival improvement percentages expected to result from
Action Agency implementation of actions to address limiting factors in the tributary areas used by this
DPS. The survival improvements identified represent an increase in Action Agency tributary habitat
effort compared to efforts under the 2000 and 2004 FCRPS BiOps. Survival improvements were
estimated as described in Appendix C, Attachment C-1.

2007 to 2017. BPA will fund and Reclamation will provide technical assistance for projects that
implement actions to address key limiting factors for this DPS. BPA will fund projects primarily through
its Fish and Wildlife Program; Reclamation will provide technical assistance through annual
Congressional appropriations. The Action Agencies will work with multiple parties for the successful
implementation of these actions.

Initial Actions and Action Expansion. Consistent with its 2007 — 2009 Fish and Wildlife Program
funding decision, BPA will fund implementation of 26 projects in the Asotin, Clearwater, Grande Ronde,
Imnaha, Salmon, and Tucannon subbasins. BPA has also dedicated 70 percent of the Columbia Basin
Water Transactions Program (CBWTP) $5 million annual budget to secure water acquisitions and riparian
easements for anadromous fish, including populations of Snake River Steelhead. For this time period, the
average annual planned budget (based on the BPA Final Decision letter) for the 26 projects is
approximately $9.3 million (not including the CBWTP).

Based on biological needs identified in the recent lifecycle biological analyses and input from the
Remand Collaboration Process, BPA will also fund a suite of further actions beyond those identified in
the 2007 - 2009 Fish and Wildlife Program decision for implementation beginning in 2008 and 2009 (see
Table 4-b in Attachment B.2.2-2 to Appendix B of the FCRPS BA document).

BPA will fund projects to implement new actions that:

e Increase instream flows;

¢ Remove passage barriers;

o Improve fish passage structures;

e Install fish screens;

e Increase channel complexity;

e Protect and enhance riparian habitat, and

e Improve water quality.

Reclamation will provide technical assistance for habitat projects in the Grande Ronde and Upper Salmon
subbasins.

Future implementation. BPA will expand the level of effort and increase funding above the 2007 to
2009 time period in priority population areas. Project funding decisions will be based on prioritized
biological criteria and consistent with recovery plans. Reclamation will continue to provide technical
assistance where appropriate with funding consistent with its Congressional funding authorizations.

Further detail about Reclamation’s actions is available in Table 5 in Attachment B.2.2-2 to Appendix B in
the FCRPS BA document; project-level detail of the BPA-funded projects is available in Table 3-a in
Attachment B.2.2-2.
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7.3.3.3 Estuary Habitat Survival Improvements

2007 to 2009. The estimated survival benefit for Snake River Steelhead (stream-type life history)
associated with the specific actions discussed below is 1.4 percent. The Action Agencies’ estimated
benefit for 2007 is based on actions that are or will be underway in the very near-term. For 2008 and
2009 the estimated benefit is based on the increased funding level described in the BA.* Action agencies
are or will be implementing multiple habitat actions through approximately 35 estuary habitat projects.
Specific estuary habitat actions:

o Restore partial tidal influence and access to several acres (exact amount unknown at this time) by
a tide gate retrofit;

e Improve hydrologic flushing and salmonid access to a lake (Sturgeon Lake is approximately
3,200 acres);

e Acquire and protect 40 acres of critical floodplain habitat and 40 acres of riparian forest
restoration; install six to eight engineered log-jams that will help to slow flood flows, reduce
erosion, contribute to sediment storage, enhance fish habitat, and contribute wood into the project
area; acquire and restore floodplain connectivity to 380 acres of off-channel rearing habitat for
juveniles;

o Install fish-friendly tide gates to increase tidal flushing and fisheries access to approximately 110
acres;

e Complete riparian planting of up to 210 acres;

o Re-establish hydrologic connectivity to reclaim and improve floodplain wetland functions,
increase off-channel rearing and refuge habitat on 5 acres, plant native vegetation along shoreline
and reconstruct slough channels on 2.5 acres of annually inundated off-channel habitat; as part of
a long-term 1,500-acre restoration effort: breaching a dike and re-establishing flow to portion of
original channel, planting vegetation on 50 acres, removing invasive weeds on 180 acres, planting
wetland scrub shrub on 45 acres, and controlling and removing invasive wetland plants on 45
acres;

o Retrofit a tide gate (acreage unknown at this time);

e Protect and restore approximately 5 to 10 acres of emergent wetland and riparian forest habitats;
e Reconnect 45 acres of floodplain by tide gate removal;

e Acquire 45 acres of floodplain with future dike removal;

e Reconnect 50 acres of floodplain;

e Acquire 320 acres of tidelands and 119 acres of riparian/upland forest; and

o Restore 30 acres of riparian habitat.

There will be approximately 15 to 20 additional projects and associated actions similar to actions listed
above that are undergoing scoping and sponsor development (the number of projects and associated
actions is based on the increased funding level described in the FCRPS BA).

4 A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix D
to this document.
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2010 to 2017. The survival benefit for Snake River Steelhead (stream-type life history) associated with
these actions is 4.3 percent. The Action Agencies’ estimated benefits for 2010 to 2017 are based on
continuing the same level of effort as 2007 to 2009. However, the level of effort in this time period may
increase, depending on the outcome of a General Investigation study of Ecosystem Restoration
opportunities, depending on Congressional appropriations, future funding scenarios, and results of
actions.

Specific projects have yet to be identified. Actions for this period will be similar in nature to actions
implemented in previous periods discussed above. Actions will include protection and restoration of
riparian areas, protection of remaining high-quality off-channel habitat, breaching or lowering dikes and
levees to improve access to off-channel habitat, and reduction of noxious weeds, among others.

7.3.3.4 Predation Management Survival Improvements

Avian Predation

The estimated relative current to future survival benefit attributed to Snake River Steelhead is 3.4 percent,
and this benefit is carried out to 2017 and beyond. This improvement is expected to result through the
reduction in estuary tern nesting habitat, and subsequent relocation of terns outside the Columbia River
Basin. Although the base to current shows a reduction in survival, the overall benefit (base to future) is
positive.

Piscivorous Predation

The percentage improvement in lifecycle survival attributable to the proposed continuation of the increase
in incentives in the NPMP and resultant marginal increase in observed exploitation rate is estimated at 1
percent total from 2007 to 2017. This estimate was derived based on the difference between the estimated
benefits from the base NPMP (defined as the period 1990 to 2003) and estimated survival benefits under
the increased incentive program (defined as the period of 2004 to present). This rate would generally
apply to all juvenile salmonids.

7.3.3.5 Hatchery Management Survival Improvement

2007 to 2017. BPA will continue to fund the ongoing, small-scale program trapping locally returning
steelhead in the East Fork Salmon River for a local Broodstock Supplementation Program. This program
provides a medium level of benefits for abundance, productivity, and genetic diversity for this DPS.

7.3.4  Prospective Survival Status

Comprehensive analyses of the changes in lifecycle survival resulting from the proposed FCRPS and
Upper Snake River actions and analysis of how they will change the survival metrics are summarized in
Table 7-9. The analyses indicate that the only A-run population that requires additional improvement in
survival is the Upper Mainstem population of the Grande Ronde MPG, where a 5 percent improvement
remains to meet the survival criteria for A and long-term trend. All other A-run populations are expected
to meet all criteria.

Analysis for average B-run population suggests that additional improvements in survival may be needed
to meet the survival criteria for both 20-year R/S and long-term trend. As noted, a lack of information
prevents a gap analysis for most individual populations in this DPS. Generally, it appears that A-run
populations will fare better than B-run populations after considering the effects of the Proposed RPA. Of
the 24 extant populations in this DPS, 16 are believed to be A-run, seven are believed to be B-run and one
is thought to be a mixed A- and B-run population.
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Table 7-9. Estimated Future Status With Proposed RPA
Estimated Future Estimated Future Estimated Future

MPG Population R/S A Trend
Average A-run 1.30 1.08 1.02
population
Auverage B-run 0.88 1.01 0.97
population
Grande Ronde Upper mainstem (A) 1.05 0.99 1.00
Joseph Cr. (A) 1.39 1.02 1.04
Wallowa R. (A) 1.37 N/A N/A
All other MPGs All other populations N/A N/A N/A

Notes:

Future productivity values represent estimates of future R/S, lambda, and trend after consideration of the effects of the
Proposed RPA. A value >1.0 indicates a growing population; a value <1.0 indicates a population in decline. Future R/S,
lambda, and trend estimates for average population profiles do not include benefits for tributary habitat improvements.

7.3.5 Remand Conceptual Framework Analysis

The FCRPS BiOp Remand’s Collaboration Process among the sovereigns developed a Conceptual
Framework approach intended to help the Action Agencies implement their Proposed RPA. The
Framework approach attempted to estimate the relative magnitude of mortality factors affecting Interior
Columbia River Basin salmonid populations. That assessment was intended to help define the FCRPS’s
“relative expectation...for recovery” (FCRPS 2006). The collaboration’s Framework working group
developed high and low mortality estimates for all sources of mortality, including the FCRPS.

The collaboration’s Policy Working Group has not determined where in that range the Action Agencies’
Proposed RPA should be assessed. The range of “gaps” that the Framework approach would expect the
FCRPS to fill was reviewed and the Action Agencies assessed whether the total survival improvements
estimated in this biological analysis would “fill” those gaps. For the purposes of this comparison, the
Interior Columbia Basin TRT gaps were used for “recent” ocean and “base hydro” conditions
(corresponding to the base period used for R/S productivity estimation), and the TRT’s 5 percent risk
level.

The Conceptual Framework was intended, among other things, to “provide a clear and complementary
link to ongoing recovery planning efforts” (FCRPS 2006). It can be seen as the Policy Working Group’s
view of an appropriate level of effort for the FCRPS in the context of ongoing regional recovery planning.
As such, it provides another “metric” for use in considering the impacts of the Proposed RPA on a listed
species’ prospects for recovery.

Since the Framework’s estimate of relative impact varies from population to population, and since the
benefits of tributary habitat projects are unevenly distributed, we have displayed the Framework results
by population in Table 7-10.
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Table 7-10. Recovery Gap Calculations from the Conceptual Framework

FCRPS FCRPS TRT TRT Remaining  Remaining

Relative Relative  Gap Gap Total Framework Framework
TRT Impact Impact (high (low Survival Gap Gap
Population Gap (high) (low) hydro) hydro) Change (high) (low)
Average A-run 152 0.71 0.42 1.35 1.19 #N/A #N/A #N/A
Average B-run  1.65 0.80 0.48 1.43 1.23 #N/A #N/A #N/A

Upper

Mainstem (A) 0.48 0.73 0.29 0.59 0.81 1.05 0.56 0.77
Joseph Cr. (A) 0.41 0.73 0.43 0.52 0.68 1.09 0.48 0.62

Notes:

1/ Interior Columbia Basin TRT gaps are expressed as multipliers. Gaps are for 5 percent risk, recent ocean/base hydro
conditions. A “remaining” gap value <1.0 indicates that no further improvement is necessary. Total survival changes
combine all estimated survival improvements for the base-to-current and current-to-prospective adjustment. Final
Framework gaps not calculated due to inability to include habitat and other improvements for Interior Columbia Basin TRT
average population profiles.

7.4  ADDITIONAL ACTIONS TO BENEFIT THE DPS

7.4.1  Other Reasonably Certain to Occur Actions®

In the State of Idaho, two subbasins have benefited from completed and on-going habitat improvements.
In the Clearwater subbasin, populations of the Snake River Steelhead DPS have benefited from 28
projects that have provided over 74,000 acres of habitat improvements. These habitat improvements have
occurred in both riparian and upland areas. Populations of both Snake River Steelhead and Chinook
Salmon have benefited from 52 projects providing over 2,000 acres of similar habitat improvements.

7.4.2  Other Future Federal Actions with Completed Section 7 Consultations

NMFS searched its Public Consultation Tracking Database (PCTS) for Federal actions that had completed
Section 7 consultation since November 30, 2004 that could be used to adjust the status of the populations
between the base and current periods. Results for each MPG/population are described below.®

7.4.2.1 MPG: Lower Snake
Both of the populations within this MPG were affected by several projects, as described below.

Tucannon River

The U.S. Forest Service (USFS) consulted on one emergency fire action and two fire salvage/timber sale
projects in the Upper Tucannon watershed. The Corps proposed maintenance dredging of a barge slip at
the mouth of the Snake River.

®> Many of the actions listed above have a cost-share component with a variety of other Federal funding sources and
therefore may be properly described as contributing to the status of the environmental baseline rather than
cumulative effects.

® This information does not include any habitat conservation or restoration projects funded by BPA under NMFS'
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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Asotin Creek

The BPA consulted on replacing a wood pole transmission line. The Federal Highway Administration
(FHWA)/Washington State Department of Transportation (WSDOT) consulted on a project to replace a
bridge, removing a channel constriction and thereby increase safe passage.

7.4.2.2 MPG: Grande Ronde River

No Section 7 consultations were completed in the subject timeframe that would affect the Wallowa River
population. Projects that affected other populations in this MPG are described below.

Grande Ronde Lower Mainstem

The USFS consulted on two projects in the Grande Ronde River—Mud Creek watershed, construction of
an off-highway vehicle (OHV) trail system and a fire salvage timber sale. The USFS also consulted on
two habitat restoration projects that were designed to improve conditions in the Grande Ronde River—
Mud Creek, Chesnimnus Creek and Upper and Lower Joseph Creek watersheds. In one project, the
USFS proposed to plant vegetation in Riparian Habitat Conservation Areas, develop offsite livestock
watering facilities, replace 10 culverts identified as passage barriers or unable to withstand the 100-year
flood, maintain roads, harden four vehicle crossings; harden or otherwise protect livestock watering gaps,
repair or modify 36 instream structures, and remove bridge abutments. These actions were expected to
reduce sediment loads, improve temperatures, riparian conditions, improve passage conditions, and
increase habitat complexity. In the second project, USFS would restore riparian habitat associated with a
timber sale.

The Corps consulted on construction of a new floating dock at the Port of Clarkston on the lower Snake
River.

Joseph Creek

The USFS consulted on a fuels reduction project in the Chesnimnus Creek watershed and a rangeland
analysis for Joseph Creek. The USFS also consulted on two projects in the Chesnimnus Creek watershed
that included habitat restoration elements: 2006 Peavine Noxious Weed Treatment and 2007 Peavine
Trail Conservation.

Grande Ronde Upper Mainstem

The USFS proposed three fuels reduction projects in the Upper and Lower Catherine Creek watersheds.
The USFS also proposed three grazing allotments and a rangeland analysis in the Upper Grande Ronde
and Upper Grande Ronde-Five Points Creek watersheds. The USFS consulted on a habitat restoration
project in the Meadow Creek and Grande Ronde—Beaver Creek watersheds that would improve 200
acres of riparian habitat and maintain cattle enclosures.

The Corps consulted on a culvert replacement project for Oregon Highway 82 at Pierce Slough (Grande
Ronde—Five Points Creek watershed). The project was expected to improve fish passage, riparian
vegetation, and water quality. BPA proposed the End Creek Habitat Restoration Project which was
designed to increase channel length and habitat diversity and complexity; reduce peak summer
temperatures and streambank erosion and sediment delivery to the streams; and improve wetland channel
morphology and function in End, South Fork Willow, McDonald, and several small spring-fed creeks.
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7.4.2.3 MPG: Clearwater River

NMFS did not complete any Section 7 consultations in the subject timeframe that would affect the North
Fork Clearwater, Lolo Creek, or Lochsa River populations. Projects that affected other populations in this
MPG are described below.

Lower Mainstem Clearwater

The USFS consulted on two projects, the Little Boulder Campground Hazard Tree Removal Project in the
Lower Clearwater watershed and the Cottonwood Creek Bridge Repair project. The USFS also consulted
on a stream crossing rehabilitation project on Webb Creek in the Lapwai Creek watershed that was
designed to provide offsite water for cattle, reducing instream temperatures and improving the condition
of spawning gravels.

The FHWA/Idaho Department of Transportation (IDT) consulted on a road construction project in
Lewiston, Idaho.

Selway River
The USFS consulted on a project to replace a bridge over Lookout Creek (White Cap Creek watershed).

South Fork Clearwater River

The USFS consulted on one fire salvage and timber sale project in the Red River Watershed. The USFS
also proposed two fuels reduction projects that affected the Upper South Fork Clearwater River, Crooked
River, and Newsome Creek watersheds, which included construction of instream rock and log structures.
These were designed to improve instream temperatures and forage for juvenile rearing habitat and
increase the number of resting pools for adults. They also included rehabilitation of a portion of
Newsome Creek and its floodplain area in the Johns Creek watershed, dredge-mined in 1937 to 1940.
This project was designed to reduce sediment delivery from roads, removed fish passage impediments
and culverts, and treat weeds. On the Red River in the Middle South Fork Clearwater River watershed,
the USFS decommissioned 13 miles, improved 20 miles, and abandoned 3 miles of roads; restored soil on
8.5 acres of skid trails and landings; replaced one and removed eight other undersized culverts; and
treated noxious weeds.

The Corps consulted on providing an in-water work permit for the Nez Perce County Fishing Pier in the
Upper Clearwater River.

7.4.2.4 MPG: Salmon River

NMFS did not complete any Section 7 consultations in the subject timeframe that would affect the South
Fork Salmon River; Secesh River; Big, Camas, and Loon Creeks; and Upper Mainstem Middle Fork
Salmon River populations. Projects that affected other populations in this MPG are described below.

Little Salmon and Rapid Rivers

The USFS consulted on construction of the Rapid River Trailhead in the Upper Little Salmon River
watershed. The USFS also proposed to install a fishway at an irrigation diversion dam, which would
restore fish access to approximately 3 miles of Squaw Creek in the Upper Little Salmon River watershed.
The project would also consolidate water rights, achieving a net increase in stream flow of 4 cfs, enough
to support a low temperature thermal refuge for the Little Salmon River population.
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Reclamation consulted on a culvert replacement on Squaw Creek in the Little Salmon River watershed
that improved access to 4 miles of habitat in Squaw Creek and improved habitat complexity in Squaw and
Papoose creeks.

Chamberlain Creek

The USFS consulted on a timber salvage project in the Lower South Fork Salmon River watershed and a
bank protection (rip-rap) project in the Rock Creek watershed.

Panther Creek

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

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

The FHWAV/IDT consulted on the construction of a pedestrian bridge. The USFS consulted on a bank
stabilization project at Bog Creek Crossing (Upper Lemhi River watershed) and two projects designed to
rehabilitate stream channels and their associated riparian zones in the Middle Salmon River—Carmen
Creek, Middle Salmon River—Indian Creek, and Hayden Creek watersheds. NMFS consulted with itself
on providing funds to screen a water diversion on Kenney Creek (Eighteenmile Creek watershed) and a
culvert replacement in Twin Creek (North Fork Salmon River watershed). The latter project was
designed to restore access and the hydraulic processes that transport sediment and large woody debris.

Pahsimeroi River

The Corps consulted on a project to prevent a hatchery facility from contaminating the naturally spawning
population in the upper Pahsimeroi River (disease). The BLM proposed to rehabilitate Fall Creek and its
associated riparian zone (Middle Pahsimeroi River watershed). NMFS and the U.S. Fish and Wildlife
Service (USFWS) each consulted on projects intended to remove passage barriers by modifying water
diversions Lower Pahsimeroi River watershed.

East Fork Salmon River

The USFS consulted on a road construction and maintenance project in the Lower East Fork Salmon
River watershed, and the FHWA proposed a bridge repair/construction project over the Salmon River
(Challis Creek watershed).
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7.4.2.5 MPG: Imnaha River

Imnaha River

The USFS consulted on an emergency fire management project in the Salmon River—Pole Creek and
Salmon River—Redfish Lake Creek watersheds, a whitebark pine treatment project in the Salmon
River—Pole Creek and Redfish Lake Creek watersheds, a harvest/vegetation management project in the
Upper Imnaha River watershed, and a bridge replacement project in the Middle Imnaha River. 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, which included replacing two bridges (relieving
channel constrictions) and restoring local floodplain connectivity. The USFS also consulted on a culvert
replacement project, also in the Upper Imnaha watershed, designed to restore access to 3.5 miles of
rearing habitat.

7.5 OBSERVATIONS

Generally, it appears that A-run steelhead populations in this DPS will be at a low risk of extinction, after
considering recently implemented actions and the likely effects of the Proposed RPA. Data are too poor
to allow extinction probabilities to be modeled for B-run populations. Likewise, metrics indicative of
recovery are expected to be positive for most A-run populations and less so for B-run populations, though
again the lack of population-specific information makes this assessment highly uncertain.

Given the high degree of uncertainty regarding the status of this DPS — particularly the B-run populations
— a robust research and monitoring effort in order to better understand status and limiting factors for these
populations, combined with targeted improvements in tributary habitat, seems the best course.

7.6 CONCLUSION

It is not possible to fully evaluate the effects of the proposed action for most individual populations in this
DPS. While the DPS as a whole is likely to survive based on the preponderance of A-run populations, the
likelihood appears to be that B-run populations will continue to decline unless mortality is further reduced
through additional management actions in one or all of the four Hs (hydro, habitat, harvest, and
hatcheries). It is not feasible to compare the Conceptual Framework analytic approach for this DPS due
to lack of population-specific information. Given the high degree of uncertainty regarding the status of
this DPS — particularly the B-run populations — a robust research and monitoring effort in order to better
understand status and limiting factors for these populations, combined with targeted improvements in
tributary habitat seems to best course in the face of significant uncertainty regarding this DPS. The
Action Agencies have worked with the States and Tribes through the Remand Collaboration Process and
other forums to identify actions intended to address the needs of listed salmon and steelhead as
determined by quantitative and qualitative biological analyses. Acknowledging that NMFS will review
the actions and the effects analyses contained herein to make a final jeopardy determination in the
forthcoming biological opinions, the Action Agencies are making the following conclusions. Based on
our assessment of the FCRPS and Upper Snake River actions and analysis of effects, considering the
present and future human and natural context, the Action Agencies conclude that the net effects of the
proposed actions, including the existence and operations of the dams with the proposed mitigation, meet
or exceed the objectives of doing no harm and contributing to recovery with respect to this DPS.
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8.1 INTRODUCTION

This chapter briefly summarizes the current biological status of the Upper Columbia River Spring
Chinook Salmon Evolutionarily Significant Unit (ESU) related to extinction risk and the effects of the
Federal Columbia River Power System (FCRPS) Proposed Reasonable and Prudent Alternative (RPA) in
the context of recovery plan actions. First, it summarizes current status information including key
limiting factors and extinction risks. Second, it includes a biological assessment of the survival effects of
recent and planned actions on current and prospective conditions, respectively. Finally, it identifies
additional actions to benefit the ESU. Summary data for the ESU are presented in Table 8-1. The
geographic extent of the ESU is shown in Figure 8-1.

This chapter is organized into five sections. Section 8.1 provides an overview of the ESU and the factors
limiting its viability. Section 8.2 summarizes population-level status information during the 20-year base
period used for this analysis. Section 8.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydropower (hydro) and in other
Hs (habitat, hatcheries, and harvest) since about 2000 and estimates the salmonid survival benefits
associated with those improvements. Section 8.4 describes the actions proposed to be implemented into
the future, and Section 8.5 estimates their effects on salmonid survival when aggregated with the
environmental baseline and cumulative effects.

Table 8-1. ESU Description and Major Population Groups (MPGS)

ESU Description”

Endangered Listed under Endangered Species Act (ESA) in 1999;
reaffirmed in 2005

Hatchery programs included in ESU Twisp, Chewuch, Methow composite, Winthrop, Chiwawa,
White River

Major Population Groups (Extant) Extant Natural Populations

Eastern Cascades Entiat River

Methow River
Wenatchee River

Notes:
1/ 70 FR 37160; Interior Columbia Basin Technical Recovery Team (TRT) 2003, 2005

Almost all of the metrics used in this analysis are estimates for individual populations within the ESU.
The ESA is concerned with the status of a species’ ESU. Individual populations and major population
groups (where they exist) obviously contribute to ESU status. However, the status of the ESU is not
wholly dependent upon the status of any of the ESU’s individual components.
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Figure 8-1.  Upper Columbia River Spring Chinook Salmon ESU

Upper Columbia River Spring Chinook Salmon spawn and rear in the mainstem Columbia River and its
tributaries between Rock Island Dam and Chief Joseph Dam. The primary spawning and rearing habitats
are the upper reaches of the watersheds that drain the east slope of the Cascade Mountains. The upriver
limit of migration has been Chief Joseph Dam (River Mile 545) since its completion in 1961; prior to that,
the upriver limit was Grand Coulee Dam, which was completed in 1941. Both hydroelectric projects
were constructed without fish passage facilities and block migration of anadromous fish. The Interior
Columbia Basin TRT has identified one major population group (MPG) composed of three extant
populations (Wenatchee, Entiat, and Methow rivers) and one extinct population (the Okanogan River).
This ESU was first listed as an endangered species on March 24, 1999, and reaffirmed as endangered on
June 28, 2005.

Unlike the Snake River Spring/Summer Chinook Salmon ESU, where both the spring- and summer-run
fish are considered a single ESU based on a similar stream-type life history, the Upper Columbia River
Spring Chinook Salmon ESU includes only the spring-run fish. In the upper Columbia River, the vast
majority of the summer-run fish exhibit an ocean-type life history similar to the fall-run Chinook salmon
in both the upper Columbia and Snake rivers.

Hatchery facilities located in the geographic area occupied by this ESU include the U. S. Fish and
Wildlife Service (USFWS) Leavenworth National Fish Hatchery Complex (which includes the
Leavenworth, Winthrop, and Entiat national fish hatcheries), and the Washington Department of Fish and
Wildlife (WDFW)-operated Wells and Methow hatcheries (funded by Douglas Public Utility District
[PUD]) and Eastbank, Chelan, and Rocky Reach hatcheries and their satellite facilities (funded by Chelan
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PUD). Additional hatchery facilities are planned for this area as part of recent Habitat Conservation Plans
developed for the operation of Wells, Rocky Reach and Rock Island dams, and under recent settlement
agreements for the operation of Wanapum and Priest Rapids dams. The implementation of these
programs is under the direction of multi-agency committees that include representatives of WDFW,
USFWS, National Marine Fisheries Service (NMFS, also called National Oceanic and Atmospheric
Administration [NOAA] Fisheries), Colville Tribes, Yakama Nation, and the Chelan, Douglas, and Grant
PUDs.

The contributions of the hatchery program to the production of spring Chinook salmon in this ESU varies
by watershed and individual population. Hatchery numbers have increased significantly in recent years.
The Interior Columbia Basin TRT estimates the 10-year hatchery fraction of the Wenatchee at about 38
percent, the Entiat at about 31 percent, and the Methow at about 48 percent (Interior Columbia Basin TRT
1994, 2003). The 20-year average hatchery fraction for these populations is 11 percent for the
Wenatchee, 14 percent for the Methow, and 15 percent for the Entiat, indicating increased
supplementation in recent years. Both the use of non-native broodstock and significant straying has been
a problem associated with some of the hatchery programs affecting this ESU. Most of the spring Chinook
salmon hatchery programs in the Upper Columbia transitioned to the use of native broodstock in the late
1990s or early 2000s. The Entiat and Leavenworth national fish hatcheries are the exceptions.

Upper Columbia River Spring Chinook Salmon in this ESU are harvested on a sliding scale of 5.5 to 17
percent; the 2000 to 2004 average was 10.7 percent. These harvests levels are negotiated under the
Columbia River Fisheries Compact, and include in-river tribal harvest in Zone 6 and the lower Columbia
River commercial and sport harvest. Although considered uncertain by some, the rare recovery of tagged
spring Chinook salmon in ocean fisheries suggests minimal ocean harvest impact on this ESU.

The Interior Columbia Basin TRT has concluded that the populations in this ESU are at high risk for both
abundance and productivity and spatial structure/genetic diversity.

Human impacts and current limiting factors for this ESU come from multiple sources: hydro passage,
habitat degradation, hatchery effects, fishery management and harvest decisions, predation, and other
sources.

8.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat, and other causes (Lackey et al. 2006).

Natural mortality of these fish throughout their lifecycle is 90 to 95 percent. NMFS identified juvenile
fish passage as the most important area where improvements might be made to benefit this ESU. Juvenile
outmigrants from this ESU must pass seven to nine mainstem Columbia River dams (Federal and PUD
owned) during their outmigration to the ocean. It is estimated that survival through this life-stage and
migration ranges from about 54 to 61 percent. In addition to juvenile passage, NMFS also identified
hatchery practices as the second most important limiting factor affecting this ESU. The use of out-of-
ESU stocks early in the hatchery programs likely has contributed to declines in this ESU. Summarized
below in Table 8-2 are current key limiting factors for this ESU identified by NMFS in the ESU
Overviews for the Remand Collaboration (NMFS 2005e).
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Table 8-2. Key Limiting Factors

Hydropower

Upper Columbia River Spring Chinook Salmon migrate through 7 to 9 mainstem Columbia River
dams as yearlings to reach the ocean. Some of these are federal dams and others are owned and
operated by PUDs. Survival rates through these dams range from 92.6 percent at John Day Dam to
95.9-97.4 percent at Wells Dam. According to the Step 4 report, the estimated portion of the human
impact attributable to the direct effects of the FCRPS dams (compared to natural river estimates) for
each population ranges from 17 to 23 percent. Latent mortality hypotheses, an area of technical
differences, would revise this figure to 30 to 35 percent. Hydro impacts include volume, timing, and
quality of flows that enter the geographic area, including flows from the Snake River at the toe of
Hells Canyon Dam, which are impacted by the operation of U. S. Bureau of Reclamation's
(Reclamation’s) upper Snake River projects as well as non-Federal irrigation projects in the upper
Snake River. Other hydrosystem impacts within the geographic area include the mainstem effects of
Reclamation's other projects within the Columbia River Basin and many non-Federal irrigation
projects within the Columbia River Basin.

Hatcheries

Continued use of out-of-ESU stocks in the Entiat is a primary limiting factor, and legacy impacts of
previous hatchery programs are a factor in the Wenatchee and Methow populations. Habitat has
limited natural production potential, and high proportions of hatchery fish increase the risk to the
populations because natural selective processes are driven by the hatchery environment rather than
the natural environment. The recovery goal contemplates a transition from hatchery to natural fish
production as natural fish recover. According to the Step 4 report, the estimated portion of the
human impact attributable to hatchery effects for each population ranges from 5 to 9 percent. If
latent mortality is included, the range associated with hatchery impacts is 9 to 19 percent.

Habitat

The primary tributary habitat problems vary among the three extant populations in this ESU.
Degraded stream channel and riparian habitats, primarily in the mainstem, are a key concern for the
Wenatchee. The Entiat River is also characterized by losses in mainstem habitat; sedimentation is a
second major concern in upper tributary reaches. The primary concern in the Methow Basin is late
summer/winter flow conditions in key rearing areas. Passage barriers, inadequate irrigation screening
and channel habitat loss are also concerns. The Okanogan Basin is highly affected by temperature,
flow, and sedimentation. High-priority locations include the Methow, lower Entiat, and lower
Wenatchee. According to the Step 4 report, the estimated portion of the human impact attributable to
combined habitat effects in the tributaries and the estuary for each population ranges from 13 to 23
percent. If latent mortality is included, the range associated with habitat impacts is 26 to 49 percent.

Harvest

The only harvest above Priest Rapids Dam is mark-select for Leavenworth spring Chinook salmon.
In the mainstem, current harvest rates average about 8 percent, though harvest rates since the
adoption of a new management regime in 2001 have been higher, averaging about 11 percent. The
current 3-year in-river harvest agreement allows for harvest between 5.5 percent and 17 percent,
depending upon run strength. According to the Step 4 report, the estimated portion of the human
impact attributable to combined Tribal and non-Tribal harvest effects for each population ranges
from 42 to 1 percent. If latent mortality is included, the range associated with harvest impacts
increases to 10 to 16 percent.

Predation

Predation has been noted as a factor limiting fish survival at mainstem reservoirs and in the Columbia
estuary.

Estuary

Predation, levels of toxic substances, and habitat conditions in the plume are potential limiting
factors.

8.2 BASE STATUS

This section summarizes the average status of this ESU during the base period, which for these
populations is a 20-year period beginning in brood year 1979 and ending in brood year 1998. All of the
analysis in this paper relies on datasets supplied by the Interior Columbia Basin TRT, which do not
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include adult return information after 2003. These datasets were relied on, in part, for the sake of
consistency with the Interior Columbia Basin TRT analyses.

8.2.1 ESU Abundance and Trend

The geometric mean abundance of natural-origin spring Chinook salmon returning to the Wenatchee,
Methow, and Entiat rivers has averaged 226, 205, and 63, respectively, for the most recent 10-year period
for which data are available. The 1994 to 1998 geomean abundance for these populations was 190, 129,
and 38, respectively. The 1999 to 2003 geomean abundance for these populations was 467, 324, and 103,
respectively, indicating a 38 percent improvement in natural-origin spawner abundance for the ESU as a
whole between the two periods.

However, longer-term abundance trends of natural-origin fish have shown declines for both the 1980 to
2003 and the 1990 to 2003 periods, with the exception of the Entiat, which showed a slight increase for
the most recent period.

Abundance and a rolling 5-year geometric mean of abundance for the ESU compared to the NMFS
interim recovery target are shown in Figure 8-2.
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Figure 8-2.  Upper Columbia River Spring Chinook Salmon Abundance

8.2.2  Extinction Probabilities, Recruit-per-Spawner Productivity, and Lambda

The productivity and survival metrics for three populations comprising this ESU are summarized in Table
8-3. Extinction probability estimates were developed for populations in this ESU using the Beverton-Holt
production function, which was fit to spawner-recruit data from brood years 1978 to the present. The
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Table 8-3. Base Status Metrics

20- 10- 20- 12- 1980- 1990- Ext. Ext. Ext. Ext.
year year year year current current Risk Risk Risk Risk

Population R/S R/S A A Trend Trend QET=1 QET=10 QET=30 QET=50
Wenatchee  0.73 0.71 1.01 1.02 0.89 0.98 0.00 0.00 0.01 0.03
Methow 074 040 110 1.08 0.95 0.91 N/A N/A N/A N/A
Entiat 072 082 099 1.03 0.97 1.08 0.00 0.00 0.06 0.17

Notes:

For R/S, lambda, and trend, a value >1.0 indicates a growing population; a value <1.0 indicates a population in decline.
Extinction probabilities are expressed as percentages, e.g., a value of 0.11 indicates an 11 percent risk of extinction within 24
years.

estimated Beverton-Holt function was used to project populations over a 24-year time horizon to estimate
extinction probability. Alternative quasi-extinction thresholds (QETS) of 1, 10, 30, and 50 spawners were
used in the analysis. In the modeling, extinction was assumed to occur when spawners fell below the
QET for 4 years running. Reproductive failure was assumed to occur in any year in which spawner
numbers fell below 10, except in the case of QET=1, where reproductive failure was assumed when
spawners fell below two.*

Productivity, as reflected by estimates of recruits per spawner (R/S) using a 20-year time series of data, is
less than 1.0 for all three populations. Lambdas are generally greater than 1.0. A metric of 1.0 reflects no
gap. In this analysis, a metric of 1.0 reflects no gap. A number below 1.0 reflects a positive condition,
while a number above 1.0 reflects a gap. For example, a gap of 1.2 indicates that 20 percent productivity
is needed in the future.

The 24-year extinction probabilities are displayed for the Wenatchee and Entiat populations at QETs of 1,
10, 30, and 50; valid results were not obtained for the Methow population, though an examination of the
data suggests that extinction probabilities for the Methow are likely to be similar to those of the other
populations in this ESU. At QETs of 1 and 10 the 24-year risk was low; at a QET of 30 it was 1 percent
and 6 percent for the Wenatchee and Entiat, respectively; and at a QET of 50 it was 3 percent and 17
percent for these same populations.

Based on these base estimates of survival metrics for the Wenatchee, Methow, and Entiat populations,
Table 8-4 summarizes the needed improvements in survival to bring the estimates in line with the
proposed survival standard.

Table 8-4. Base Status Gaps

20-year A Long-term Ext. Risk Gap  Ext. Risk Gap

Population 20-year R/S Gap Gap Trend Gap QET=1 QET =50
Wenatchee 1.37 0.96 1.69 0.13 0.66
Methow 1.35 0.65 1.26 N/A N/A
Entiat 1.39 1.05 1.15 0.31 1.43
Notes:

Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent survival improvement is necessary to close
gap. If gapis <1.0, no further improvement is necessary to close gap.

! Reproductive failure is the assumption that zero progeny are produced in any year where spawner numbers fall
below the identified threshold.
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8.2.3  Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population, or VSP (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
that certain other parameters, such as habitat characteristics and ecological interactions, were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
V'SP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a species’
biological diversity or its spatial structure and distribution is limited within the timeframe of the Action
Agencies’ Proposed RPA.

Spatial Structure — Spatial structure, as the term suggests, refers to the geographic distribution of
individuals in a population unit and the processes that generate that distribution. Distributed populations
that interact genetically are often referred to as metapopulation. Although the spatial distribution of a
population, and thus its metapopulation structure, is influenced by many factors, none are perhaps as
important as the quantity, quality, and distribution of habitat. One way to think about the importance or
value of a broad geospatial distribution is that a population is less likely to go extinct from a localized
catastrophic event or localized environmental perturbations.

Biological Diversity — Biological diversity within and among populations of salmonids is generally
considered important for three reasons. First, diversity of life history patterns is associated with a use of a
wider array of habitats. Second, diversity protects a species against short-term spatial and temporal
changes in the environment. And third, genetic diversity is the so-called raw material for adapting to
long-term environmental change. The latter two are often described as nature’s way of hedging its bets —
a mechanism for dealing with the inevitable fluctuations in environmental conditions — long and short
term. With respect to diversity, more is better from an extinction-risk perspective.

The Upper Columbia River Spring Chinook Salmon ESU consists of three extant populations in a single
MPG (Wenatchee River, Methow River, and Entiat River). Additional populations, MPGs, and perhaps
ESUs were also historically present in the upper mainstem Columbia, but were extirpated from habitats
blocked by the construction of Chief Joseph and Grand Coulee dams. Downstream of Chief Joseph Dam,
the population or MPG that historically spawned and reared in the Okanogan basin has also been
extirpated. Based on their Spatial Structure and Diversity (SSD) analyses and rating, the Interior
Columbia Basin TRT assigned all three of the extant Upper Columbia River populations to the high-risk
category. This rating is based on the presence of a single remaining MPG containing three populations,
all of which have been heavily impacted by hatchery production utilizing out-of-basin broodstock.
Although the SSD risk for this ESU will be reduced by current and prospective changes, the degree to
which the risk will change is difficult to estimate.

8.3 BIOLOGICAL ANALYSIS OF ACTIONS: RECRUITS-PER-
SPAWNER, LAMBDA, AND TRENDS WITH CURRENT AND
PROSPECTIVE ADJUSTMENTS

The Base Status is the historical status of the ESU, defined as the status of the population based on the

average of quantitative survival metrics estimated from a time series of abundance data beginning in

about 1980. For the most part, longer-term averages (generally 20 years) were used where they were
available. In the biological analysis, this is the starting point, shown in the tables above.
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The next step is Current Status, an adjustment of the initial base estimates to reflect our best estimate of
current survivals, as opposed to an average of survivals that prevailed over a period in the past. This
would obviously include recent improvements already implemented but not fully reflected in the Base
conditions. Current Status is defined as estimated survival metrics adjusted for recently implemented
changes in hydropower configuration and operations, hatchery operations, tributary and estuarine habitat
improvements, and reduced avian predation. These are actions that have recently been implemented, but
their effects are not reflected in the time series of survival data that for the most part started in 1980.

The final step is Prospective Status, which adjusts Current to Prospective Status based on the estimated
effects of future actions. The current-to-prospective adjustment is simply an adjustment of the current
survival estimates to reflect survival improvements expected from the hydro, habitat, and hatchery
changes included in the Proposed RPA, and in particular those that are expected to be implemented in the
period 2007 to 2017. Refer to Section 1.3 of this Comprehensive Analysis for a discussion of
Reclamation’s qualitative analysis for the years 2017 through 2034.

This analysis assumes that future ocean and climate conditions will approximate the average conditions
that prevailed during the 20-year base period used for our status assessments. For most populations, that
period is about equivalent to the “recent” ocean period used by the Interior Columbia Basin TRT in its
analyses. This period was characterized by relatively poor ocean conditions that presumably contributed
to poor early ocean survival of salmonids. To illustrate, the Interior Columbia Basin TRT’s “pessimistic
ocean condition scenario results in survivals that are about 15 percent lower for Snake River
Spring/Summer Chinook Salmon than the “recent’ ocean conditions scenario, and about 36 percent lower
for Upper Columbia River Spring Chinook Salmon. Alternatively, Interior Columbia Basin TRT’s
“historical” ocean conditions scenario results in survivals that are about 39 percent higher for both Snake
River Spring/Summer Chinook Salmon and Upper Columbia River Spring Chinook Salmon (Interior
Columbia Basin TRT and Zabel 2006). This subject is treated at greater length in the discussion of the
effects of potential climate change in Appendix H.

8.3.1 Current Status Analysis

Over the current period the Action Agencies implemented multiple actions to improve fish survival
relative to the base period prior to 2000. The percentage improvements in lifecycle survival used in the
base-to-current adjustments for the Wenatchee, Methow, and Entiat populations are summarized in Table
8-5. Actions are described in summary below.

Table 8-5. Estimated Survival Improvements Used in the Base-to-Current Adjustment
Hydro Hydro Habitat Habitat Avian
Population (FCRPS) (PUDs) (tributary) (estuary) predation Hatchery Harvest®
Wenatchee -3% 24% 2.0% 0.3% -0.4% 4.0%
Methow -3% 42% 2.0% 0.3% -0.4% 1.0% 4.0%
Entiat -3% 32% 2.0% 0.3% -0.4% 4.0%

% Harvest adjustments represent estimated harvest decreases between the base and current periods. Estimates
supplied by A. Nigro (ODFW) on behalf of an ad hoc US v. OR technical workgroup (Nigro 2007).
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8.3.1.1 Hydropower Survival Improvements
The estimated percentage improvement in lifecycle survival attributable to changes in hydropower
operations for the base-to-current period is based on estimated differences in juvenile migrant survival
during the base period 1980 to 2001 and the more recent period of 2001 to 2006. The configuration and
operational changes that contributed to these improvements include:

e Bonneville Powerhouse | (PH1) minimum-gap turbine runner (MGR) installations;

o Bonneville Powerhouse Il (PH2) Corner Collector installation;

¢ Bonneville PH2 fish guidance efficiency (FGE) improvements;

o Bonneville spill operation improvements and five additional spillway deflectors;

e Bonneville PH1 juvenile bypass system (JBS) screen removal;

e Bonneville PH2 operation as first priority;

e The Dalles spill wall construction;

e The Dalles spill pattern improvements;

e The Dalles adult collection channel improvements;

e The Dalles sluiceway operation improvements;

o John Day spill operation improvements;

e John Day South Fish Ladder improvements;

e McNary spill operation improvements;

e McNary end spillbay deflectors and hoists;

o McNary full flow juvenile passive integrated transponder (PIT)-tag detection;

e McNary juvenile transport facility bypass piping improvements;

e McNary spare extended-length submerged bar screen (ESBS);

o McNary improved juvenile bypass dewatering screens;

e McNary overhauling auxiliary water supply (AWS) pumps; and

e McNary upgrading of adult fish ladders tilting weir controls.

For the Wenatchee, Methow, and Entiat populations these improvements totaled 21 percent, 39 percent,
and 29 percent, respectively, when FCRPS and PUD actions were combined (Table 8-5). Additional
detail on how these percentages were estimated is in Appendix B. These estimates represent the “best
estimates” of NMFS (see COMPASS tables in Appendix B).

8.3.1.2 Tributary Habitat Survival Improvements

From 2000 to 2006, BPA and Reclamation implemented actions to address limiting factors for all current
populations of this ESU. BPA’s annual expenditures for habitat projects in the upper Columbia subbasins
averaged about $500,000 for the 2001 to 2006 time frame. Reclamation’s technical assistance during this
period totaled about $9 million annually. Some of these actions have provided benefits with immediate
survival improvements and some will result in long-term benefits with survival improvements
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accruing into the future. During this time period the Action Agencies, in coordination with multiple
partners:

o Increased streamflow through water acquisitions;

e Addressed entrainment by installing or improving fish screens;

e Increased fish passage and access by removing passage barriers;

¢ Improved mainstem and side channel habitat conditions, and

e Improved water quality and habitat conditions by protecting and enhancing riparian areas.

Survival improvements estimated to result from tributary habitat actions implemented by the Action
Agencies in this time period are shown in Table 8-4. The percentages indicate the incremental survival
improvement estimated to accrue by 2006 from the suite of implemented actions. Survival improvements
were estimated as described in Appendix C, Attachment C-1.

Additional detail on habitat actions implemented by BPA and Reclamation in the 2000 to 2006 time
frame is available in the Action Agencies’ Annual Progress Reports located at www.salmonrecovery.gov.
8.3.1.3 Estuary Habitat Survival Improvements

The estimated survival benefit for Upper Columbia River Spring Chinook Salmon (stream-type life
history) associated with the specific actions discussed above is 0.3 percent. Action Agencies implemented
habitat actions through 21 estuary habitat projects. Unrestricted fish passage and approximately 3 miles
of access to quality habitat was provided by these specific actions:*

o Replaced three culverts with full-spanning bridges; provided approximately 10 miles of improved
tidal channel connectivity by installing a tide gate retrofit;
e Acquired approximately 473 acres of off-channel and riparian habitats;

e Restored and created 90 acres of marsh and tidal sloughs and approximately 100 acres of riparian
forests; protected approximately 55 acres of high-quality riparian and floodplain habitat;

o Restored and preserved approximately 154 acres of off-channel habitat;
e Protected 80 acres of high-value off-channel forested wetland habitat;

o Restored approximately 96 acres of tidal wetlands habitat by replacing undersized culvert that
limited fish access; conserved 155 acres of forested riparian and upland habitat;

e Provided partial tidal channel reconnection by tide gate retrofit (acreage unknown at this time);
provided integrated pest management (purple loosestrife);

e Reconnected and restored 183 acres of historical floodplain by dike removal;

o Restored 25 acres of historical floodplain by breaching a dike; provided fish passage access to 6
miles of stream habitat by removal of two culverts and replacement with bridges;

A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat Projects
in the Lower Columbia River and Estuary(PC Trask & Associates 2007), which is included in Appendix D to this
document.
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o Restored 310 acres of native hardwood riparian forest, 200 acres of seasonally wet slough, and
155 acres of degraded riparian habitats; increased circulation in approximately 92 acres of
backwater and side-channel habitat by tide gate retrofit;

e Improved embayment circulation for 335-plus acres of marsh/swamp and shallow-water and flats
habitat; and

e Preserved 35 acres of historical wetland habitat.

8.3.1.4 Predation Management Survival Improvements

Avian Predation

The estimated relative baseline to current survival of Upper Columbia River Spring Chinook Salmon is
-0.4 percent. This reflects a reduction in survival from the base to current condition, because the tern
population was increasing over the base period. Averaging tern consumption of juvenile salmonids
across the 20-year base period downplays the actual change in survival that resulted from relocating terns
from Rice Island to East Sand Island in 1999. In 1999 tern consumption of juvenile salmonids was at its
peak with an estimated 13,790,000 smolts consumed, compared to 8,210,000 in 2000 after relocation.

Piscivorous Predation

The ongoing Northern Pikeminnow Management Program (NPMP) has been responsible for reducing
predation-related juvenile salmonid mortality since 1990. The improvement in lifecycle survival
attributed to the NPMP is estimated at 2 percent for migrating juvenile salmonids (Friesen and Ward
1999). The northern pikeminnow has been responsible for approximately 8 percent predation-related
mortality of juvenile salmonid migrants in the Columbia River Basin in the absence of the NPMP (2000
FCRPS BiOp at 9-106). The ongoing NPMP is already accounted for in the estimation of survival
improvements modeled within the reservoir mortality life stage. This is because the modeling estimates
are calibrated to empirical reach survival estimates that included the ongoing program.

8.3.1.5 Hatchery Management Survival Improvements

In the early 2000s the lower river out-of-basin Carson stock had been raised at the Winthrop National
Fish Hatchery (NFH) and was phased out and replaced with a locally derived Methow Composite stock,
which was primarily, but not exclusively, of Methow River origin. The Leavenworth NFH program
continues to raise out-of-basin Carson stock spring Chinook salmon as mitigation for Grand Coulee, as
does the Entiat NFH. The Winthrop NFH also raises upper Columbia River steelhead. Developing and
using locally derived broodstock for the hatchery programs reduces impacts on listed fish in the basin.

From 2000 to 2006, BPA funded the development of Hatchery and Genetic Management Plans (HGMPs)
for all Federally funded hatchery programs in the ESU. The objective was to develop the HGMPs for
NMFS approval and identification of and prioritization of hatchery reform measures by NMFS. We
expect NMFS to use the HGMPs in its hatchery program ESA Section 7 consultation to identify
operational changes that will benefit listed populations.

8.3.2  Current Survival Gaps

Improvements of 7 percent and 2 percent are necessary to achieve the R/S criteria for the Wenatchee and
Entiat populations, respectively; no improvement is needed for the Methow. No improvements are
needed to achieve the 20-year A criterion; a 32 percent improvement is needed for the Wenatchee to meet
the 20-year trend criterion. All populations meet the 24-year extinction risk criteria at a QET = 1.0;
whereas at a QET =50 the Entiat population still requires a 5 percent improvement in lifecycle survival
(Table 8-6).
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Table 8-6. Current Status: Adjusted Gaps After Base-to-Current Adjustment

Adjusted Adjusted

Adjusted Adjusted Adjusted Ext. Risk Ext. Risk
20-year R/S 20-year A Long-term Trend Gap Gap

Population Gap Gap Gap QET =1 QET =50
Wenatchee 1.07 0.75 1.32 0.10 0.52
Methow 0.91 0.44 0.85 N/A N/A
Entiat 1.02 0.77 0.84 0.23 1.05

Notes:
Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent improvement is necessary to close gap.
If gap is < 1.0, no further improvement is necessary to close gap.

8.3.3  Prospective Status Analysis

As noted above, the prospective status is the projected status of the population based on adjustment of the
survival metrics for expected improvements associated with the Proposed RPA. As was the case for the
base-to-current adjustment, the improvements for the current-to-prospective are divided into the
categories of those expected from changes in hydropower operations and configuration (including Upper
Snake River flow augmentation), changes in tributary habitat conditions attributable to actions
implemented in the periods 2007 to 2009 and 2010 to 2017, changes in estuarine habitat, reduced impacts
of avian predation, and improved hatchery operations.

The percentage improvements in lifecycle survival used in the current-to-prospective adjustments for the
Wenatchee, Methow, and Entiat populations are summarized in Table 8-7.

Table 8-7. Estimated Improvements in Survival Used in the Current-to-Prospective
Adjustment
2007-2017
Hydro Hydro Habitat Habitat Avian Pikeminnow

Population (FCRPS) (PUDs) (tributary) (estuary) predation predation Hatchery Harvest
Wenatchee 9.0% 0% 3.0% 5.7% 2.1% 1.0% N/A N/A

Methow 9.0% 1% 6.0% 5.7% 2.1% 1.0% N/A N/A

Entiat 9.0% 1% 22.0% 5.7% 2.1% 1.0% N/A N/A
Notes:

N/A = not applicable
The hydro benefit incorporates improvements from the Public Utility Districts (PUDs) Habitat Conservation Plan (HCP) BiOp.

8.3.3.1 Hydropower Survival Improvements

The estimated lifecycle survival benefit percentage increase attributable to the proposed hydropower
operational and configuration improvement actions was estimated based on the difference between the
estimated survival under the current operation (defined as the period 2001 to 2006) and estimated survival
following implementation of the Proposed RPA. These increases in lifecycle survival range from 9
percent to 10 percent for populations within this ESU when FCRPS and PUD actions are combined
(Table 8-7). These values include both the PUD improvements and the FCRPS improvements. However,
for Upper Columbia River Spring Chinook Salmon prospective analysis, nearly all the benefits are
primarily from the FCRPS improvements (100 percent benefits from Wenatchee River and over 90
percent for Entiat and Methow for FCRPS actions). A detailed description of the methods used to
generate these estimates can be found in Appendix B; these methods included the use of multiple data
sources and the COMPASS model, and represent the “best estimates” of NMFS (see COMPASS tables in
Appendix B). The configuration and operational improvement actions that contribute to these survival
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increases are organized into strategies. Specific actions contained within these strategies are listed in the
Hydrosystem Action Summary. These strategies include:

1. Operate the FCRPS to more closely approximate the shape of the natural hydrograph and to
improve juvenile and adult fish survival,

2. Modify Columbia and Snake river dams to facilitate safe passage;
3. Implement operational improvements at Columbia and Snake river dams; and

4. Operate and maintain juvenile and adult fish passage facilities.

Changes in the timing of Reclamations Upper Snake River flow augmentation as addressed in
Reclamation’s Upper Snake River Biological Assessment (BA), are also expected to improve conditions
for survival.

8.3.3.2 Tributary Habitat Survival Improvements

Table 8-8 displays estimated population-level survival improvement percentages expected to result from
Action Agency implementation of actions to address limiting factors in the tributary areas used by this
ESU. The survival improvements identified represent an increase in Action Agency tributary habitat
effort compared to efforts under the 2000 and 2004 FCRPS BiOps. Survival improvements were
estimated as described in Appendix C, Attachment C-1.

2007 to 2017

BPA will fund and Reclamation will provide technical assistance for projects that implement new actions
to address key limiting factors for this ESU in the Wenatchee, Entiat, and Methow subbasins where this
ESU is present. BPA will fund projects primarily through its Fish and Wildlife Program; Reclamation
will provide technical assistance through annual Congressional appropriations. The Action Agencies will
work with multiple parties for the successful implementation of these actions.

Initial Actions

Consistent with its 2007 to 2009 Fish and Wildlife Program funding decision, BPA will fund
implementation of 15 projects in the Wenatchee, Entiat, and Methow subbasins. BPA has also dedicated
70 percent of the Columbia Basin Water Transactions Program (CBWTP) $5 million annual budget to
secure water acquisitions and riparian easements for anadromous fish, including populations of Upper
Columbia River Spring Chinook Salmon. For this time period, the average annual planned budgets
(based on BPA Final Decision Letter) for these projects is approximately $3.4 million (not including the
CBWTP). The Action Agencies will work with multiple parties for the successful implementation of
these actions.

The BPA will fund projects in the three subbasins to implement new actions that:

e Increase instream flows;

e Remove fish passage barriers;

o Improve fish passage structures;
e Install fish screens;

e Increase channel complexity;

e Protect and enhance riparian habitat, and
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e Improve water quality.

Reclamation will provide technical assistance for habitat projects in the Wenatchee, Entiat, and Methow
subbasins.

Future Implementation

BPA will expand the level of effort and increase funding above the 2007 to 2009 period. Project funding
decisions will be based on prioritized biological criteria and consistent with recovery plans. Reclamation
will continue to provide technical assistance where appropriate with funding consistent with its
Congressional funding authorizations.

Further detail about Reclamation actions is available in Table 5 in Attachment B.2.2-2 to Appendix B of
the FCRPS BA document; project-level detail of the BPA-funded projects is available in Table 1-b in
Attachment B.2.2-2.

8.3.3.3 Estuary Habitat Survival Improvements

2007 to 2009

The estimated survival benefit for Upper Columbia River Chinook Salmon (stream-type life history)
associated with the specific actions discussed above is 1.4 percent. The Action Agencies’ estimated
benefit for 2007 is based on actions that are or will be underway in the very near-term. For 2008 and
2009 the estimated benefit is based on the increased funding level described in the FCRPS BA.* Action
Agencies are or will be implementing multiple habitat actions through approximately 35 estuary habitat
projects. Specific estuary habitat actions:

o Restore partial tidal influence and access to several acres (exact amount unknown at this time) by
a tide gate retrofit;

¢ Improve hydrologic flushing and salmonid access to a lake (Sturgeon Lake is approximately
3,200 acres);

e Acquire and protect 40 acres of critical floodplain habitat and 40 acres of riparian forest
restoration; install six to eight engineered log-jams that will help to slow flood flows, reduce
erosion, contribute to sediment storage, enhance fish habitat, and contribute wood into the project
area; acquire and restore floodplain connectivity to 380 acres of off-channel rearing habitat for
juveniles;

o Install fish-friendly tide gates to increase tidal flushing and fisheries access to approximately 110
acres;

e Complete riparian planting of up to 210 acres;

e Re-establish hydrologic connectivity to reclaim and improve floodplain wetland functions,
increase off-channel rearing and refuge habitat on 5 acres, plant native vegetation along shoreline
and reconstruct slough channels on 2.5 acres of annually inundated off-channel habitat; as part of
a long-term 1,500-acre restoration effort: breaching a dike and re-establishing flow to portion of
original channel, planting vegetation on 50 acres, removing invasive weeds on 180 acres, planting
wetland scrub shrub on 45 acres, and controlling and removing invasive wetland plants on 45
acres;

* A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat Projects
in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix D to this
document.

Comprehensive Analysis 8-14 August 2007



Chapter 8 — Upper Columbia River Spring Chinook Salmon Evolutionarily Significant Unit

o Retrofit a tide gate (acreage unknown at this time);

e Protect and restore approximately 5 to 10 acres of emergent wetland and riparian forest habitats;
e Reconnect 45 acres of floodplain by tide gate removal;

e Acquire 45 acres of floodplain with future dike removal;

e Reconnect 50 acres of floodplain;

e Acquire 320 acres of tidelands and 119 acres of riparian/upland forest; and

e Restore 30 acres of riparian habitat.

There will be approximately 15 to 20 additional projects and associated actions similar to actions listed
above that are undergoing scoping and sponsor development (the number of projects and associated
actions is based on the increased funding level described in the FCRPS BA).

2010 to 2017

The survival benefit for Upper Columbia River Chinook Salmon (stream-type life history) associated with
these actions is 4.3 percent. The Action Agencies’ estimated benefits for 2010 to 2017 are based on
continuing the same level of effort as 2007 to 2009. However, the level of effort in this time period may
increase depending on the outcome of a General Investigation study of Ecosystem Restoration
opportunities, depending on Congressional appropriations, future funding scenarios, and results of
actions. Specific projects have yet to be identified. Actions for this period will be similar in nature to
actions implemented in previous periods discussed above. Actions will include protection and restoration
of riparian areas, protection of remaining high-quality off-channel habitat, breaching or lowering dikes
and levees to improve access to off-channel habitat, and reduction of noxious weeds, among others. The
estimated numbers of actions are based on continuing the same level of effort as 2007 to 2009.

8.3.34 Predation Management Survival Improvements

Avian Predation

The estimated relative current to future survival of Upper Columbia River Spring Chinook Salmon is 2.1
percent, and this benefit is carried out to 2017 and beyond. This improvement is expected to result
through the reduction in estuary tern nesting habitat, and subsequent relocation of terns outside the
Columbia River Basin. Although the base to current shows a reduction in survival, the overall benefit
(base to future) is positive.

Piscivorous Predation

The percentage improvement in lifecycle survival attributable to the proposed continuation of the increase
in incentives in the NPMP and resultant marginal increase in observed exploitation rate is estimated at 1
percent total from 2007 to 2017. This estimate was derived based on the difference between the estimated
benefits from the base NPMP (defined as the period 1990 to 2003) and estimated survival benefits under
the increased incentive program (defined as the period 2004 to present). This rate would generally apply
to all juvenile salmonids.

8.3.3.5 Hatchery Management Survival Improvements

2007 to 2017

The Action Agencies will implement the following hatchery actions to improve survival of Upper
Columbia River Spring Chinook Salmon:

e Adopt programmatic criteria for funding decisions on FCRPS mitigation hatchery programs;
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o Fund genetic analyses of spring Chinook salmon in the mainstem Columbia River as part of an
alternative broodstock collection protocol to improve the genetic profile of hatchery; production
and management of the proportion of wild fish on the spawning grounds. The action will enable
tributary-specific population management without degrading overall production objectives;

e Implement high-priority reform actions for Upper Columbia River Spring Chinook Salmon in the
FCRPS Grande Coulee mitigation program (Leavenworth Complex) to reduce potential adverse
effects of hatchery operations and hatchery-origin fish on ESA-listed upper Columbia River
spring Chinook salmon and steelhead; and

e Implement future additional hatchery reforms identified through Columbia River Hatchery
Scientific Review Group’s hatchery review process, combined with use of Best Management
Practices at FCRPS hatchery facilities to improve productivity, diversity, and/or spatial structure
of target populations, depending on the nature of the reform.

8.3.3.6 Harvest Survival Improvements

The Action Agencies will assist in the development of a plan to add PIT-tag detections in mainstem
Columbia fisheries. The potential benefit of this monitoring is providing an independent assessment of
harvest impacts and stock composition in mainstem fisheries.

8.3.4 Prospective Survival Status

Comprehensive analyses of the changes in lifecycle survival resulting from the Proposed RPA and
analysis of how they will change the survival metrics indicate that the Upper Columbia River Spring
Chinook Salmon ESU is likely to survive in the near term (Table 8-8). Based on the estimate of
remaining survival gaps summarized in Table 6, the Entiat population meets all four criteria: 20-year R/S
>1, 20-year A > 1.0, long-term abundance trend > 1.0, and 24-year extinction risk < 5 percent at both QET
=1 and QET =50; the Methow meets three of the four, with no results obtained for extinction risk.
However, productivity and trend estimates, combined with the expected effects of the Proposed RPA,
lead us to conclude that extinction risk for this population is also low. Only the Wenatchee population
failed to meet all four criteria, needing a modest improvement in survival to meet the long-term trend
criterion. However, after considering the effects of the Proposed RPA, it is expected that recent positive
growth trends will continue.

Table 8-8. Estimated Future Status With Proposed RPA

Estimated Estimated
Estimated Future Future Risk Gap Risk Gap
Population Future R/S A Trend (QET=1) (QET =50)
Wenatchee 1.14 1.12 0.98 0.08 0.42
Methow 1.39 1.27 1.09 N/A N/A
Entiat 1.44 1.15 1.13 0.16 0.72

Notes:

N/A = not applicable

Future productivity values represent estimates of future R/S, lambda, and trend after consideration of the effects of the
Proposed RPA. A value >1.0 indicates a growing population; a value <1.0 indicates a population in decline. A risk
gap <1.0 indicates the population meets a <5% risk criterion.

8.3.5 Remand Conceptual Framework Analysis

The FCRPS BiOp Remand’s Collaboration among the sovereigns developed a Conceptual Framework
approach intended to help the Action Agencies develop the Proposed RPA. The Framework approach
attempted to estimate the relative magnitude of mortality factors affecting Interior Columbia River Basin
salmonid populations. That assessment was intended to define the FCRPS’s “relative expectation...for
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recovery” (FCRPS 2006). The Collaboration’s Framework working group developed high and low
mortality estimates for all sources of mortality, including the FCRPS. The Collaboration’s Policy
Working Group has not determined where in that range the Action Agencies’ Proposed RPA should be
assessed. The range of “gaps” that the Framework approach would expect the FCRPS to fill was
reviewed and the Action Agencies assessed whether the total survival improvements estimated in this
biological analysis would “fill” those gaps. For the purposes of this comparison, the Interior Columbia
Basin TRT gaps were used for “recent” ocean and “base hydro” conditions (corresponding to the base
period used for R/S productivity estimation), and the Interior Columbia Basin TRT’s 5 percent risk level.

The Conceptual Framework was intended, among other things, to “provide a clear and complementary
link to ongoing recovery planning efforts.” As such, it can be understood to represent the collaboration
parties’ view of the appropriate contribution of the FCRPS toward long-term recovery of the listed ESUs
in the Interior Columbia River Basin. Therefore it provides another “metric” for use in considering the
impacts of the Proposed RPA on a listed species’ prospects for recovery. The results of this analysis are
displayed in Table 8-9.

Table 8-9. Gap Calculations from the Conceptual Framework
FCRPS FCRPS TRT TRT Remaining  Remaining
Relative  Relative Gap Gap Total Framework Framework
TRT  Impact Impact (high (low Survival Gap Gap
Population  Gap (high) (low) hydro) hydro) Change (high) (low)
Wenatchee  2.35 0.36 0.23 1.36 1.24 157 0.87 0.78
Methow 1.98 0.30 0.17 1.23 1.12 1.88 0.65 0.60
Entiat 2.56 0.31 0.19 1.34 1.20 2.00 0.67 0.60
Notes:

Interior Columbia Basin TRT gaps are expressed as multipliers. Gaps are for 5 percent risk, recent ocean/base hydro
conditions. A “remaining” gap value <1.0 indicates that no further improvement is necessary. Total survival changes combine
all estimated survival improvements for the base-to-current and current-to-prospective adjustment.

Briefly, the Proposed RPA (without considering either improvement in the environmental baseline or
other actions reasonably certain to occur) more than fills the Framework gaps at both the high and low
ends of the range for all three populations in this ESU.

8.4  ADDITIONAL ACTIONS TO BENEFIT THE ESU

8.4.1 Other Reasonably Certain to Occur Actions®

Based on information developed by the Remand Collaboration, in the upper Columbia River, three
subbasins — the Entiat, the Methow, and the Wenatchee — contain non-Federal projects that will benefit
ESA-listed spring Chinook salmon. The Entiat, Methow, and Wenatchee subbasins will benefit from a
combined 121 habitat actions, five non-Federal hydro actions, and hatchery reform actions. Though the
benefits of most of these actions are not quantified, they would be expected to add to the benefits
expected from the Action Agencies’ Proposed RPA.

®> Many of the actions listed above have a cost-share component with a variety of other Federal funding sources and
therefore may be properly described as contributing to the status of the environmental baseline rather than
cumulative effects. The Action Agencies will sort the projects described in this chapter into the appropriate parts of
the biological analysis, but for the purposes of discussion at the April 11, 2007, Policy Workgroup workshop,
believe that the effect on prospective status will be the same.
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8.4.2  Other Future Federal Actions with Completed Section 7 Consultations

NMFS searched its Public Consultation Tracking Database (PCTS) for Federal actions that had completed
section 7 consultation since November 30, 2004 that could be used to adjust the status of the populations
between the base and current periods. Results for each population are described below.°

8.4.2.1 Mainstem Mid-Columbia Hydroelectric Projects

NMFS completed ESA Section 7(a)(2) consultations on its issuance of incidental take permits to Douglas
and Chelan County PUDs in support of the proposed Anadromous Fish Agreements and HCPs for the
Wells, Rocky Reach, and Rock Island hydroelectric projects in the mid-Columbia reach on August 12,
2003. Under the HCPs, Douglas and Chelan County PUDs agreed to use a long-term adaptive
management process to achieve a 91 percent combined adult and juvenile survival standard for each
salmon and steelhead ESU migrating through each project. In addition, compensation for up to 9 percent
unavoidable project mortality is provided through hatchery and tributary programs, with compensation for
up to 7 percent mortality provided through hatchery programs and compensation for up to 2 percent
provided through tributary habitat improvement programs.

In May 2004, NMFS also completed an ESA Section 7 consultation on Federal Energy Regulatory
Commission’s (FERC's) proposed amendment to the existing license for the Grant County PUD's Priest
Rapids Hydroelectric Project, which permitted implementation of an interim protection plan, including
interim operations for Wanapum and Priest Rapids dams. Under this biological opinion and incidental
take statement, NMFS expects that project-related mortalities (i.e., direct, indirect and delayed mortality
resulting from project effects) for both hydro projects combined will not exceed 24.5 percent for juvenile
Upper Columbia River Spring Chinook Salmon. NMFS also expects that implementation of the interim
protection plan will result in mortality rates of no more than 2 percent per project or 4 percent combined
for adult Upper Columbia River Spring Chinook Salmon.

Thus, NMFS expects the cumulative mortality through the mid-Columbia reach of juvenile Upper
Columbia River Spring Chinook Salmon to be 18 percent for the Wenatchee population; 24 percent for
the Entiat population; and 27 percent for the Methow population. The total mortality rates (natural and
project-related) of adult Upper Columbia River Spring Chinook Salmon are expected to be 2 percent for
adult spring Chinook salmon returning to the Wenatchee and Entiat rivers and 3 percent for fish returning
to the Methow.

Wenatchee River

The U.S. Forest Service (USFS) proposed fuels reduction projects in the White River — Little Wenatchee
and Wenatchee River — Nason Creek watersheds, respectively, and a fire salvage timber sale in the Lower
Wenatchee River watershed. The USFS also proposed a habitat restoration project in the Natapoc Ridge
Forest (Wenatchee River — Nason Creek and Chiwawa River watersheds). The USFS' project to relocate
White River Road and stabilize the streambank used large woody debris to increase habitat complexity
(White River — Little Wenatchee River watershed). Another USFS project, replacing three culverts along
Sand and Little Camas creeks (Lower Wenatchee River watershed), improved passage and partially
restored natural channel-forming processes. The USFS completed one project 2007 under its
programmatic consultation (19 Aquatic Habitat Restoration Activities in Oregon, Washington, Idaho, and

® This information does not include any habitat conservation or restoration projects funded by BPA under NMFS'
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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California): a road decommissioning to improve riparian habitat and the connection to the floodplain
along one mile of Clear Creek in the Chiwawa River watershed.

The Federal Highway Administration (FHWA)/Washington State Department of Transportation (WSDOT)
consulted on a road construction project in the Wenatchee River — Icicle Creek watershed and a culvert
replacement along Mill Creek (Wenatchee River — Nason Creek) to improve fish passage.

In the Lower Wenatchee watershed, NMFS consulted on the restoration of off-channel habitat; the
USFWS funded the installation of a fishway on Peshastin Creek, designed to provide access to spawning
and rearing habitat; and the Corps consulted on a fish passage enhancement project. The Corps also
proposed 20 projects to build or maintain docks, piers, launches, boat lifts, moorage basins, and
swimming beaches along the shores of Lake Entiat, Columbia River — Lynch Coulee, and Columbia River
— Sand Hollow mainstem reaches (juvenile and adult migration corridors). The Department of the Army
consulted on construction at the Yakima Training Center (Columbia River — Lynch Coulee and Columbia
River — Sand Hollow mainstem reaches).

Entiat River

The USFS proposed a campground and summer home vegetation management project in the lower Entiat
River watershed and habitat restoration activities in the Columbia River — Lynch Coulee portion of the
mainstem Columbia River. NMFS consulted with itself on funding for a project in the lower Entiat River
watershed that included building an overflow structure in an existing irrigation canal to improve fish
passage; adding boulders and large wood to increase habitat complexity in a side channel; reconnecting
the river and its floodplain; and enhancing the recruitment of spawning gravels.

The FHWA/WSDOT proposed road maintenance along State Route 28 (Sunset Highway), Eastside
Corridor, East Wenatchee (Lake Entiat mainstem reach).

The Corps proposed 20 projects to build or maintain docks, piers, launches, boat lifts, moorage basins,
and swimming beaches along the shores of Lake Entiat, Columbia River — Lynch Coulee, and Columbia
River — Sand Hollow mainstem reaches (juvenile and adult migration corridors). The Department of the
Army consulted on construction at the Yakima Training Center (Columbia River — Lynch Coulee and
Columbia River — Sand Hollow mainstem reaches).

Methow River

The USFS consulted on a total of three timber sales in the Upper and Lower Chewuch and Twisp River
watersheds; a grazing allotment plan for the Lower Chewuch and Middle Methow River watersheds; and
a vegetation management plan for the Lower Methow River watershed. The USFS also consulted on
projects to restore habitat damaged by grazing in the Lower Chewuch River watershed, improve passage
(by replacing a diversion dam) into seven miles of Little Bridge Creek (Twisp River watershed), and
modify an irrigation ditch for access to nine miles of habitat in a wilderness area (Middle Methow River
watershed). The USFS completed two projects during 2007 under its programmatic consultation with
NMFS (19 Aquatic Habitat Restoration Activities in Oregon, Washington, Idaho, and California):
decommissioning and relocating the Twisp River/North Creek Trail to improve five acres of riparian
habitat and installing a culvert in Reynolds Creek to allow access to four miles of stream.

The USBR consulted on leasing water from the Chewuch Canal Company (Lower Chewuch River
watershed) to improve instream flows. The FHWA/WSDOT proposed a bridge rehabilitation project on
Buttermilk Creek Road in the Twisp River watershed.
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The Corps proposed 20 projects to build or maintain docks, piers, launches, boat lifts, moorage basins,
and swimming beaches along the shores of Lake Entiat, Columbia River - Lynch Coulee, and Columbia
River — Sand Hollow mainstem reaches (juvenile and adult migration corridors). The Department of the
Army consulted on construction at the Yakima Training Center (Columbia River — Lynch Coulee and
Columbia River — Sand Hollow mainstem reaches).

The FERC consulted on a license amendment for the Wells Hydroelectric Project—land easements for 11
irrigation diversions from Lake Entiat with new or improved fish screens. No adjustments were made
based on this information.

8.5 CONCLUSION

The results of the analysis suggest that 24-year extinction is a low likelihood for all three populations in
this ESU. The prospective effects analysis indicates that R/S productivity is likely to be >1.39 for the
Entiat and Methow populations, and about 1.14 for the Wenatchee population after the effects of the
action are realized. The Conceptual Framework analysis indicates that the Proposed RPA more than fills
both the high and low Framework gaps, providing a positive indication of the proposed action’s effects on
this ESU’s prospects for recovery. The Action Agencies have worked with the States and Tribes through
the Remand Collaboration Process and other forums to identify actions intended to address the needs of
listed salmon and steelhead as determined by quantitative and qualitative biological analyses.
Acknowledging that NMFS will review the actions and the effects analyses contained herein to make a
final jeopardy determination in the forthcoming biological opinions, the Action Agencies are making the
following conclusions. Based on our assessment of the FCRPS and Upper Snake River actions and
analysis of effects, considering the present and future human and natural context, the Action Agencies
conclude that the net effects of the proposed actions, including the existence and operations of the dams
with the proposed mitigation, meet or exceed the objectives of doing no harm and contributing to
recovery with respect to this ESU.
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9.1 INTRODUCTION

This chapter briefly summarizes the current biological status of the Upper Columbia River Steelhead
Distinct Population Segment (DPS) related to extinction risk and the effects of the Federal Columbia
River Power System (FCRPS) Proposed Reasonable and Prudent Alternative (RPA) in the context of
recovery plan actions. First, it summarizes current status information including key limiting factors and
extinction risks. Second, it includes a biological assessment of the survival effects of recent and planned
actions on current and prospective conditions, respectively. Finally, it identifies additional actions to
benefit the DPS. Summary data for the DPS are presented in Table 9-1. The geographic extent of the
DPS is shown in Figures 9-1.

Table 9-1. Upper Columbia Steelhead DPS Description and Major Population Groups (MPGS)

DPS Description”

Endangered Listed under Endangered Species Act (ESA) in 1997; reaffirmed in 2006,
reinstated to endangered status per U.S. District Court decision in June 2007.

Hatchery programs included in DPS ~ Wenatchee River, Wells hatchery (in Methow and Okanogan rivers),
Winthrop, Omak Creek, Ringold

Major Population Group Extant Populations

Eastern Cascades Entiat River
Methow River
Wenatchee River
Okanogan

Notes:
1/ 70 FR 37160; Interior Columbia Basin Technical Recovery Team (TRT) 2003, 2005

Figure 9-1. Upper Columbia River Steelhead DPS
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This chapter is organized into five sections. Section 9.1 provides an overview of the DPS and the factors
limiting its viability. Section 9.2 summarizes population-level status information during the 20-year base
period used for this analysis. Section 9.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydropower (hydro) system and
in other Hs (habitat, hatcheries, and harvest) since about 2000 and estimates the salmonid survival
benefits associated with those improvements. Section 9.4 describes the actions proposed to be
implemented into the future, and Section 9.5 estimates their effects on salmonid survival when aggregated
with the environmental baseline and cumulative effects.

Almost all of the metrics used in this analysis are estimates for individual populations within the DPS.
The ESA is concerned with the status of a species, either its DPS or Evolutionarily Significant Unit (ESU,
an equivalent term used for salmon). Individual populations and major population groups (where they
exist) obviously contribute to DPS or ESU status. However, the status of the DPS or ESU is not wholly
dependent upon the status of any of the individual components.

The Upper Columbia River Steelhead DPS includes anadromous and resident O. mykiss in anadromous-
accessible regions of the mainstem Columbia River upstream of Rock Island Dam. Upper Columbia
River Steelhead spawn and rear in the middle reaches of the rivers and tributaries draining the eastern
slope of the Cascade Mountain Range in this area. The Interior Columbia Basin Technical Recovery
Team (TRT) has concluded that the DPS consists of a single Eastern Cascades Major Population Group
(MPG) composed of four populations: Wenatchee River, Methow River, Okanogan River, and Entiat
River. This DPS was listed as an endangered species on August 18, 1997. This decision was based in
part on the hedge against extinction provided by listed hatchery fish in these populations. The Interior
Columbia Basin TRT has concluded that the DPS is at high risk for abundance/productivity and high risk
for spatial structure and genetic diversity.

Estimates of the annual returns of Upper Columbia River Steelhead populations are largely based on dam
counts, although redd counts are also available for some tributaries. Traditionally, the difference between
counts at Rock Island and Rocky Reach dams has been assumed to be returns to the Wenatchee River
Basin. Counts over Wells Dam have been assumed to be returns originating from natural production and
hatchery plants in the Methow and Okanogan river watersheds. The annual estimated adult returns above
Wells Dam are allocated into hatchery and wild components by applying the ratios of hatchery versus
wild fish observed at Wells Dam.

Hatchery returns have dominated natural spawning in all populations in this DPS. Historical broodstock
management protocols have included the use of out-of-basin broodstock and the extensive mixing of
stocks from different populations within the DPS. The low estimated recruits per spawner (R/S)
productivity for these populations is almost certainly attributable in part to decades of poor hatchery
practices.

Hatchery programs that are currently operated by the Washington Department of Fish and Wildlife
(WDFW), U. S. Fish and Wildlife Service (USFWS), and Colville Tribes release steelhead in the
Wenatchee, Methow, and Okanogan basins. The Federal hatcheries in the Upper Columbia were
constructed as mitigation to compensate for the lack of access and loss of spawning and rearing habitat
caused by the construction of Grand Coulee Dam. At the time, it was estimated that 85 to 90 percent of
the fish counted at Rock Island Dam originated upstream from Grand Coulee Dam. About half of the
Upper Columbia River Steelhead DPS were taken out of production by these dams. Although there are
currently no steelhead releases in the Entiat River, there is believed to be an unknown level of straying of
hatchery fish into this basin. Empirically documenting the stray rate into the Entiat River is currently a
high priority for the Mid Columbia Public Utility Districts (PUDs), who are considering using the Entiat
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as a natural production reference stream for the purpose of comparisons to supplemented streams in their
Hatchery Monitoring and Evaluation Program.

Prior to 1998, most of the hatchery steelhead in these programs were of a co-mingled stock collected
either at Priest Rapids or Wells dams. In 1997 WDFW initiated a Wenatchee steelhead program with
broodstock collected from the Wenatchee River Basin. This program is continuing to evolve, with the
development of acclimation sites in the Wenatchee Basin that are expected to come on line in 2008 to
2009. The use of in-basin acclimation is expected to greatly increase the fidelity of return to the
Wenatchee Basin. The Methow and Okanogan basins continue to use broodstock collected at Wells Dam.
However, the potential to develop localized broodstock in the Methow River Basin (i.e., Chewuch, Twisp,
and Methow rivers) has not been ruled out for the future and is, in fact, indicated as a WDFW-endorsed
management alternative in the Methow River summer steelhead hatchery program’s Hatchery and
Genetic Management Plan (WDFW 2005).

Resident O. mykiss are abundant in Upper Columbia River tributaries currently accessible to steelhead, as
well as in upriver tributaries blocked to anadromous fish access.

Human impacts and current limiting factors for this DPS come from multiple sources: hydro passage,
habitat degradation, hatchery effects, fishery management and harvest decisions, predation, and other
sources.

9.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat and other causes (Lackey et al. 2006).
Summarized below in Table 9-2 are current key limiting factors for this DPS identified by the National
Marine Fisheries Service (NMFS, also called National Oceanic and Atmospheric Administration
[NOAAY]) in the ESU Overviews for the Remand Collaboration (NMFS 2005¢).

Table 9-2. Key Limiting Factors

Hatcheries Historically (pre-1996) the hatchery programs in this DPS held non-local hatchery broodstock on
well water. This and other practices selected for hatchery fish that matured earlier than the local
stocks. The hatchery stocks and the native stocks interbred. This, combined with previous high
harvest rates on the native wild stocks, habitat limitations, and hydro impacts, resulted in few
natural-origin fish being produced. This, combined with relatively high survival of hatchery fish,
resulted in high proportions of hatchery fish on the spawning ground over many generations.
Over time, production from hatcheries should transition to natural production consistent with
recovery goals. According to the Step 4 report, the estimated portion of the human impact
attributable to hatchery effects is 6 to 7 percent. If the latent mortality hypothesis is included, the
range associated with hatchery impacts is 9 to 13 percent. However, as the Framework Group’s
Interim Human Mortality Report states, “Relative impacts related to hatchery programs and
practices are highly uncertain, it is hoped that a more thorough treatment of this issue will be
forthcoming from the Hatchery Workgroup, and that updated estimates can be incorporated into a
subsequent version of this report” (NWS v NMFS 2006). The hoped-for work was never
completed by the collaboration’s Hatchery and Harvest Workgroup and the Interim Human
Mortality Report was left incomplete n this regard.

Predation Predation has been noted as a factor limiting fish survival for steelhead at mainstem hydro
facilities and in the Columbia estuary.
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Table 9-2. Key Limiting Factors

Hydro Mainstem passage conditions result in an average mortality of about two-thirds of the juvenile
steelhead. According to the Step 4 report, the estimated portion of the human impact attributable
to the FCRPS dams (compared to natural river estimates) is 26 to 31 percent. If the latent
mortality hypothesis is included, the range associated with the hydro system is 26 to 48 percent.
Hydro impacts include volume, timing, and quality of flows that enter the geographic area,
including flows from the Snake River at the toe of Hells Canyon Dam, which are impacted by the
operation of U.S. Bureau of Reclamation's (Reclamation’s) upper Snake River projects as well as
non-Federal irrigation projects in the upper Snake River. Other hydrosystem impacts within the
geographic area include the mainstem effects of Reclamation's other projects within the Columbia
River Basin and many non-Federal irrigation projects within the Columbia River Basin.

Habitat In the tributaries, reduced stream flow, unscreened water diversions, altered channel morphology,
excessive sediment, and degraded water quality all contribute to poor survival of both juveniles
and migrating adults. Rivers in the lower watersheds run through private agricultural lands,
where summer water withdrawals result in low flows and, sometimes, dry stream beds in
important rearing and holding areas. Upper watersheds in Federal ownership with logging roads
and unstable slopes have caused heavy sedimentation in the streams. High-priority locations
include the lower assessment units of the Methow, Entiat, Okanogan, and Wenatchee. According
to the Step 4 report, the estimated portion of the human impact attributable to combined habitat
effects in the tributaries and the estuary is 13 to 22 percent. If the latent mortality hypothesis is
included, the human impact associated with habitat degradation is 33 to 40 percent.

Harvest Harvest of natural-origin fish from Tribal treaty harvest and incidental catch in other fisheries is
4.5 to 10 percent. Increasingly selective harvest of surplus hatchery origin fish results in
incidental take of natural-origin steelhead ranging from 0 to 5 percent in the Columbia River and
some tributaries. According to the Step 4 report, the estimated portion of the human impact
attributable to combined Tribal and non-Tribal harvest effects is 25 to 1 percent. If the latent
mortality hypothesis is included, the range associated with the combined harvest impacts is 11 to
14 percent.

Estuary Predation, levels of toxic substances, and habitat conditions in the plume are potential limiting
factors.

9.2 BASE STATUS

This section summarizes the average status of this DPS during the base period, which for most
populations is a 20-year period beginning in brood year 1980 or 1981, depending on the population. All
of the analysis in this chapter relies on datasets supplied by the Interior Columbia Basin TRT. Those
datasets do not include adult return information for the last 1 to 3 years, depending on the population.

9.2.1 DPS Abundance and Trends

Geometric mean abundance since 2001 has substantially increased for the DPS as a whole. Geomean
abundance of natural-origin fish for the 2001 to 2003 period was 3,643 compared to 1,146 for the 1996 to
2000 period, a 218 percent improvement (all abundance trend information from Fisher and Hinrichsen
[2006]). The recent geomean abundance was influenced by exceptional returns in 2002, yet returns of
natural-origin adults have been well above the 1996 to 2000 geomean in other years since 2000. The
interim recovery abundance level identified by NMFS for the DPS as a whole is 5,500 (Lohn 2002). The
sum of the Interior Columbia Basin TRT’s minimum abundance thresholds for all populations in this DPS
is 4,500 (Interior Columbia Basin TRT 1996).

Abundance and a rolling 5-year geometric mean of abundance for the DPS compared to the NMFS DPS
interim recovery target are shown in Figure 9-2.
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Figure 9-2. Upper Columbia River Steelhead Population Trends, 1978 to 2004

The DPS-level abundance trend of natural-origin spawners for 1990 to 2003 indicates an increasing
population over that time. (The slope of the trend line for the DPS as a whole is 1.06 for this period.)
The 1980 to 2003 DPS-level trend indicates slight negative growth (trend line slope of .99 for the DPS).
All populations in the DPS show increasing population growth trends in the 1990 to recent period.

The geometric mean abundance of Upper Columbia River Steelhead returning to the Wenatchee,
Methow, Entiat, and Okanogan rivers has averaged 951, 309, 100, and 114, respectively, for the most
recent 10-year period for which data are available.

9.2.2  Extinction Probability and Risk

Results of extinction risk modeling are summarized in Table 9-3. Extinction probability estimates were
developed for populations in this DPS using the Ricker production function, which was fit to spawner-
recruit data from brood years 1978 to the present. The estimated Ricker function was used to project
populations over a 24-year time horizon to estimate extinction probability. Alternative quasi-extinction
thresholds (QETS) of 1, 10, 30, and 50 spawners were used in the analysis. In the modeling, extinction
was assumed to occur when spawners fell below the QET for 4 years running. Reproductive failure was
assumed to occur in any year in which spawner numbers fell below 10, except in the case of QET=1,
where reproductive failure was assumed when spawners fell below two.

This modeling approach examined extinction risk first without future hatchery supplementation of the
populations (Table 9-3), and then with future supplementation, the more likely prospect for three of the
four extant populations (Table 9-4). It is expected that supplementation will continue for a number of the
populations in this DPS for the foreseeable future. For that reason, we have also modeled extinction
probabilities assuming continued supplementation at the average levels seen over the most recent 10
years. While modeling shows that supplementation provides a hedge against short-term extinction, we
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Table 9-3. Base Status Metrics

20- 20- 12- 1980- 1990-

year year year current current Ext. Risk Ext.Risk Ext. Risk Ext. Risk
Population R/S A A Trend Trend QET=1 QET=10 QET=30 QET=50

Wenatchee 0.27 1.05 1.03 1.02 1.05 0.00 0.08 0.19 0.29
Methow 0.17 106 1.12 1.07 1.06 0.04 0.47 0.76 0.87
Entiat 027 104 1.03 1.02 1.05 0.08 0.44 0.72 0.83
Okanogan 0.12 N/A N/A 1.06 1.06 0.40 0.91 0.99 1.00
Notes:

For R/S, lambda, and trend, a value >1.0 indicates a growing population. Extinction probabilities are expressed as
percentages, e.g., a value of 0.11 indicates an 11 percent risk of extinction within 24 years.

Table 9-4. Extinction Probability Results Assuming Future Supplementation with Reduced
Hatchery Fraction

Ext. Risk Ext. Risk Ext. Risk Ext. Risk

Population QET=1 QET =10 QET=30 QET=50
Upper Columbia River Steelhead -- Wenatchee River 0.00 0.00 0.00 0.00
Upper Columbia River Steelhead -- Methow River 0.00 0.00 0.01 0.01
Upper Columbia River Steelhead -- Entiat River 0.00 0.01 0.05 0.10
Upper Columbia River Steelhead -- Okanogan River 0.00 0.01 0.05 0.12

Notes:

Future supplementation levels were assumed to be significantly reduced from recent averages. Specifically, a future wild
fraction of 0.67 was assumed for all populations. Hatchery effectiveness of 0.2 pre-1998 and0 .5 post-1998. A time horizon of
24 years. Arisk level of 0.01 indicates a 1 percent risk of extinction, assuming that spawner abundance below the QET for 4
years running results in extinction.

acknowledge that longer-term supplementation must be carefully managed to control risks to viability.
Supplementation is a strategy to support, not substitute for, self-sustaining natural populations.

Without future supplementation, base case extinction probability results indicate moderate to high
probabilities of extinction for 75 percent of the modeled populations in this DPS, assuming QET=50. At
QET=1 (“absolute” extinction as used in the 2000 FCRPS BiOp), only one population has a greater than 8
percent probability of extinction. Results at other QETSs are displayed below. However, with the more
likely scenario of future supplementation, the extinction risk is low for most of the modeled populations.
Risk levels are highly dependent upon assumptions about past and future hatchery effectiveness and
future numbers of hatchery-origin fish in the spawning populations. Table 9-4 assumes that management
reforms significantly reduce the number of hatchery-origin fish in the spawning populations. Table 9-5
assumes that recent supplementation levels continue into the future. In both cases, stray rates into the
Entiat are assumed to decline to one extent or another from base period levels.

Table 9-5. Extinction Probability Results Assuming Future Supplementation with No Change
in Hatchery Fraction

Ext. Risk Ext. Risk Ext. Risk Ext. Risk

Population QET=1 QET =10 QET=30 QET=50
Upper Columbia River Steelhead -- Wenatchee River 0.00 0.00 0.00 0.00
Upper Columbia River Steelhead -- Methow River 0.00 0.00 0.00 0.00
Upper Columbia River Steelhead -- Entiat River 0.00 0.00 0.00 0.01
Upper Columbia River Steelhead -- Okanogan River 0.00 0.00 0.00 0.00

Notes:

Future supplementation levels were assumed to be equal to the average of the most recent 10 years. Hatchery effectiveness of
0.2 pre-1998 and 0.5 post-1998, except for the Entiat where future e=.2. A time horizon of 24 years. A risk level of 0.11
indicates an 11 percent risk of extinction, assuming that spawner abundance below the QET for 4 years running results in
extinction.
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9.2.3 Recruit-per-Spawner Productivity and Lambda

The productivity and survival metrics for the four populations comprising this DPS are summarized in
Tables 9-3 through 9-5. Productivity, as reflected by estimates of R/S using a 20-year time series of data,
is extremely low for all populations, averaging between 0.12 and 0.27. In contrast, 12- and 20-year A
estimates are > 1.0 for the Wenatchee, Methow, and Entiat populations, indicating an increase of total
spawners (hatchery and natural origin); A estimates have not been derived for the Okanogan population.
In considering these results, it should be noted that A, as calculated by the Interior Columbia Basin TRT
(which is used here) overestimates annual population growth rates for populations with significant
numbers of hatchery-origin fish in the spawning population.

Table 9-6 summarizes the needed improvements in survival to bring the base survival estimates in line
with the proposed survival criteria. In this analysis, a metric of 1.0 reflects no gap. A number below 1.0
reflects a positive condition, while a number above 1.0 reflects a gap. For example, a gap of 1.2 indicates
that 20 percent productivity is needed in the future.

Table 9-6. Base Status Gaps

Long-term Trend

Population 20-year R/S Gap 20-year A Gap Gap
Wenatchee 3.70 0.80 0.91
Methow 5.88 0.77 0.75
Entiat 3.70 0.84 0.91
Okanogan 8.33 N/A 0.76
Notes:

Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent improvement is necessary to
close gap. If gap is < 1.0, no further improvement is necessary to close gap.

9.2.4  Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population, or VSP (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
that certain other parameters, such as habitat characteristics and ecological interactions, were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
V'SP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a species’
biological diversity or its spatial structure and distribution is limited within the timeframe of the Action
Agencies’ Proposed RPA.

Spatial Structure — Spatial structure, as the term suggests, refers to the geographic distribution of
individuals in a population unit and the processes that generate that distribution. Distributed populations
that interact genetically are often referred to as metapopulation. Although the spatial distribution of a
population, and thus its metapopulation structure, is influenced by many factors, none are perhaps as
important as the quantity, quality, and distribution of habitat. One way to think about the importance or
value of a broad geospatial distribution is that a population is less likely to go extinct from a localized
catastrophic event or localized environmental perturbations.

Biological Diversity — Biological diversity within and among populations of salmonids is generally
considered important for three reasons. First, diversity of life history patterns is associated with a use of a
wider array of habitats. Second, diversity protects a species against short-term spatial and temporal
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changes in the environment. And third, genetic diversity is the so-called raw material for adapting to
long-term environmental change. The latter two are often described as nature’s way of hedging its bets —
a mechanism for dealing with the inevitable fluctuations in environmental conditions — long and short
term. With respect to diversity, more is better from an extinction-risk perspective.

The Upper Columbia River Steelhead DPS is composed of four populations in a single MPG. Although
these populations occupy diverse habitats within the accessible habitat downstream of Chief Joseph and
Grand Coulee dams, the distribution of steelhead in this region was historically greater, with multiple
populations spawning and rearing above these barriers. Whether the extant populations were part of a
larger DPS that included these upper river populations is unknown. What is known is that these
populations have been markedly impacted by hatchery programs that included the extensive use of
homogenized broodstocks. As the result of this and other factors the Interior Columbia Basin TRT has
designated all extant populations in this DPS at high risk for spatial structure and diversity (SSD).
Although the status of this DPS will likely improve as a result of the recently implemented and proposed
changes in the FCRPS and the Upper Snake River, it is unclear how much this will reduce SSD risk.
However, particularly significant will be the continuing improvements in hatchery management and the
reduced straying expected with locally adapted broodstocks in the Wenatchee Basin. Developing a
locally adapted broodstock for the Okanogan River would also make an important contribution to reduced
SSD risk.

Based on the magnitude of the gaps, improvements in survival will be needed to bring the 20-year R/S
estimates in line with the survival and trending toward recovery criteria. The low productivity of the four
Upper Columbia River Steelhead populations is likely due at least in part to the high proportion of poorly
adapted hatchery fish in the historical spawning populations. The same is true of estimated extinction
probabilities at all QET sensitivities and for much the same reason. Due to the nature of the model used
for estimating extinction probabilities, we were not able to calculate gaps for steelhead populations. In
addition to the major survival improvements already implemented and planned for the hydrosystem, we
believe that a significant part of the needed productivity improvement for this DPS must come from a
combination of ongoing and prospective hatchery management reforms and habitat improvements in the
upper Columbia River Basin.

9.3 BIOLOGICAL ANALYSIS OF ACTIONS: RECRUITS-PER-
SPAWNER, LAMBDA, AND TRENDS WITH CURRENT AND
PROSPECTIVE ADJUSTMENTS

The Base Status is the historical status of the DPS, defined as the status of the population based on the
average of quantitative survival metrics estimated from a time series of abundance data beginning in
about 1980. For the most part, longer-term averages (generally 20 years) were used where they were
available. In the biological analysis, this is the starting point, shown in the tables above.

The next step is Current Status, an adjustment of the initial base estimates to reflect our best estimate of
current survivals, as opposed to an average of survivals that prevailed over a period in the past. This
would obviously include recent improvements already implemented but not fully reflected in the Base
conditions. Current Status is defined as estimated survival metrics adjusted for recently implemented
changes in hydropower configuration and operations, hatchery operations, tributary and estuarine habitat
improvements, and reduced avian predation. These are actions that have recently been implemented, but
their effects are not reflected in the time series of survival data that for the most part started in 1980.

The final step is Prospective Status, which adjusts Current to Prospective Status based on the estimated
effects of future actions. The current-to-prospective adjustment is simply an adjustment of the current
survival estimates to reflect survival improvements expected from the hydro, habitat, and hatchery
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changes included in the FCRPS Proposed RPA and Upper Snhake River Proposed Actions, and in
particular those that are expected to be implemented in the period 2007 to 2017. Refer to Section 1.3 of
this Comprehensive Analysis for a discussion of Reclamation’s qualitative analysis for the years 2017
through 2034.

This analysis assumes that future ocean and climate conditions will approximate the average conditions
that prevailed during the 20-year base period used for our status assessments. For most populations, that
period is about equivalent to the “recent” ocean period used by the Interior Columbia Basin TRT in its
analyses. This period was characterized by relatively poor ocean conditions that presumably contributed
to poor early ocean survival of salmonids. To illustrate, the Interior Columbia Basin TRT’s “pessimistic”
ocean condition scenario results in survivals that are about 15 percent lower for Snake River
Spring/Summer Chinook Salmon than the “recent’ ocean conditions scenario, and about 36 percent lower
for Upper Columbia River Spring Chinook Salmon. Alternatively, Interior Columbia Basin TRT’s
“historical” ocean conditions scenario results in survivals that are about 39 percent higher for both Snake
River Spring/Summer Salmon and Upper Columbia River Spring Chinook Salmon (Interior Columbia
Basin TRT and Zabel 2006). This subject is treated at greater length in the discussion of the effects of
potential climate change in Appendix H.

9.3.1 Current Status Analysis

The Action Agencies implemented multiple actions to improve fish survival relative to the base period
prior to 2000. The estimated survival improvements used in the base-to-current adjustments for the
Wenatchee, Methow, Entiat, and Okanogan populations are summarized in Table 9-7. Actions are
described in summary below.

Hatchery survival benefit estimates are primarily illustrative. WDFW-managed PUD summer steelhead
hatchery programs in the Upper Columbia are undergoing significant reforms. The estimates in Table 9-7
are intended to illustrate the benefits that may already have been realized from reform actions, as well as
potential benefits that could result from ongoing and expected future reforms. For simplicity’s sake, this
analysis combines base-to-current and current-to-prospective survival improvement estimates for
hatchery reforms into one value displayed in either the base-to-current adjustment table below (Table 9-7
in Section 9.3.2) or the current-to-prospective table (Table 9-9 in Section 9.3.3). Some of the
improvements underlying these estimates may take years or decades yet to realize. The estimates are
based on differing assumptions about the past and future relative reproductive effectiveness of hatchery-
origin spawners and the degree to which reform efforts succeed in meeting biological objectives described
in these programs’ hatchery genetic management plans (WDFW 2005). These estimates will be used to
help inform a qualitative assessment of the expected future status of this DPS.

Table 9-7. Estimated Survival Improvements Used in the Base-to-Current Adjustment
Hydro Hydro Habitat Habitat Avian Hatchery Hatchery  Harvest
Population (FCRPS) (PUD) (tributary) (estuary) predation (low) (high) (ref)!
Wenatchee 14% 5% 2.0% 0.3% -0.3% 52.0% 113.0% 8.0%
Methow 14% 22% 2.0% 0.3% -0.3% - - 8.0%
Entiat 14% 10% 1.5% 0.3% -0.3% 56.0% 150.0% 8.0%
Okanogan 14% 22% 6.0% 0.3% -0.3% - - 8.0%

! Harvest adjustments represent estimated harvest decreases between the base and current periods. Estimates
supplied by A. Nigro (ODFW) on behalf of an ad hoc US v. OR technical workgroup (Nigro 2007).
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9.3.1.1 Hydropower Survival Improvements
The estimated percentage improvement in lifecycle survival attributable to changes in hydropower
operations for the base-to-current period is based on estimated differences in juvenile migrant juvenile
during the base period 1980 to 2001 and the more recent period 2001 to 2006. The configuration and
operational changes that contributed to these improvements include:

e Bonneville Powerhouse I (PH1) minimum-gap turbine runner (MGR) installations;

e Bonneville Powerhouse 1l (PH2) Corner Collector installation;

e Bonneville PH2 fish guidance efficiency (FGE) improvements;

o Bonneville spill operation improvements including five additional flow deflectors;

e Bonneville PH1 juvenile bypass system (JBS) screen removal;

e Bonneville PH2 operation as first priority;

e The Dalles spill wall construction;

e The Dalles spill pattern improvements;

e The Dalles adult collection channel improvements;

o The Dalles sluiceway operation improvements;

e John Day spill operation improvements;

e John Day South Fish Ladder improvements;

e McNary spill operation improvements;

o McNary end spillbay deflectors and hoists;

e McNary full flow juvenile passive integrated transponder (PIT)-tag detection;

e McNary juvenile transport facility bypass piping improvements;

e McNary spare extended-length submerged bar screen (ESBS);

e McNary improved juvenile bypass dewatering screens;

e McNary adult PIT-tag detection in fish ladders;

e McNary overhauling auxiliary water supply (AWS) pumps; and

e McNary upgrading of adult fish ladders tilting weir controls.

For the Wenatchee, Methow, Entiat, and Okanogan populations these improvements when FCPRS and
PUD actions were combined can be found in Table 9-5. Additional detail on how these percentages were
estimated is in Appendix B. These estimates represent the “best estimates” of NMFS (see COMPASS
tables in Appendix B).

9.3.1.2 Tributary Habitat Survival Improvements

From 2000 to 2006 BPA and Reclamation implemented actions to address limiting factors for all current
populations in this DPS. BPA’s annual expenditures for habitat projects in the Upper Columbia

subbasins averaged about $500,000 for the 2001 to 2006 time frame. Reclamation’s technical assistance
cost totaled about $9 million during this period. Some of these actions provided benefits with immediate
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survival improvements and some will result in long-term benefits with survival improvements accruing
into the future. During this time period the Action Agencies, in coordination with multiple partners:

o Increased streamflow through water acquisitions;

e addressed entrainment by installing or improving fish screens;

e Increased fish passage and access by removing passage barriers;

¢ Improved mainstem and side channel habitat conditions, and

o Improved water quality and habitat conditions by protecting and enhancing riparian areas.

Survival improvements estimated to result from tributary habitat actions implemented by the Action
Agencies in this time period are shown in Table 9-7. The percentages indicate the incremental survival
improvement estimated to accrue by 2006 from the suite of implemented actions. Survival improvements
were estimated using as described in Appendix C, Attachment C-1.

9.3.1.3 Estuary Habitat Survival Improvements

The estimated survival benefit for Upper Columbia River Steelhead (stream-type life history) associated
with the specific actions discussed above is 0.3 percent. Action Agencies implemented multiple habitat
actions through 21 estuary habitat projects. Unrestricted fish passage and approximately 3 miles of access
to quality habitat was provided via these specific actions:?

o Replaced three culverts with full-spanning bridges;

e Provided approximately 10 miles of improved tidal channel connectivity by installing a tide gate
retrofit;

e Acquired approximately 473 acres of off-channel and riparian habitats;

o Restored and created 90 acres of marsh and tidal sloughs and approximately 100 acres of riparian
forests

e Protected approximately 55 acres of high-quality riparian and floodplain habitat;
o Restored and preserved approximately 154 acres of off-channel habitat;
e Protected 80 acres of high-value off-channel forested wetland habitat;

o Restored approximately 96 acres of tidal wetlands habitat by replacing undersized culvert that
limited fish access;

e Conserved 155 acres of forested riparian and upland habitat;

e Provided partial tidal channel reconnection by tide gate retrofit (acreage unknown at this time);
e Provided integrated pest management (purple loosestrife);

e Reconnected and restored 183 acres of historical floodplain by dike removal;

o Restored 25 acres of historical floodplain by breaching a dike;

e Provided fish passage access to 6 miles of stream habitat by removal of two culverts and
replacement with bridges;

2 A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix D
to this document.
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o Restored 310 acres of native hardwood riparian forest, 200 acres of seasonally wet slough, and
155 acres of degraded riparian habitats; increased circulation in approximately 92 acres of
backwater and side-channel habitat by tide gate retrofit;

e Improved embayment circulation for 335-plus acres of marsh/swamp and shallow-water and flats
habitat; and

e Preserved 35 acres of historical wetland habitat.

9.3.14 Predation Management Survival Improvements

Avian Predation

The estimated survival change for Upper Columbia River Steelhead from the baseline-to-current
condition is -0.3 percent. This reflects a reduction in survival from the base-to-current condition, because
the tern population was increasing over the base period. Averaging tern consumption of juvenile
salmonids across the 20-year base period downplays the actual change in survival that resulted from
relocating terns from Rice Island to East Sand Island in 1999. In 1999 tern consumption of juvenile
salmonids was at its peak with an estimated 13,790,000 smolts consumed, compared to 8,210,000 in 2000
after relocation.

Piscivorous Predation

The ongoing Northern Pikeminnow Management Program (NPMP) has been responsible for reducing
predation-related juvenile salmonid mortality since 1990. The improvement in lifecycle survival
attributed to the NPMP is estimated at 2 percent for migrating juvenile salmonids (Friesen and Ward
1999). The northern pikeminnow has been responsible for approximately 8 percent predation-related
mortality of juvenile salmonid migrants in the Columbia River Basin in the absence of the NPMP (2000
FCRPS BiOp at 9-106). The ongoing NPMP is already accounted for in the estimation of survival
improvements modeled within the reservoir mortality life stage. This is because the modeling estimates
are calibrated to empirical reach survival estimates that included the ongoing program.

9.3.1.5 Hatchery Management Survival Improvements

Considering the significant impacts that hatchery practices have had on this DPS, and the likelihood that
poorly adapted hatchery stock have depressed productivity — both demographically and through genetic
effects and life history changes — the Action Agencies have attempted to quantitatively estimate a range of
potential benefits that should result from past and proposed hatchery reforms. For simplicity, this
estimate is combined into single values at the high and low ends of a range and included in the base-to-
current or current-to-prospective adjustment tables. This range will be used to inform a qualitative
assessment of the likelihood that this DPS will survive and be placed on a trend toward recovery.

The specific assumptions used in the hatchery survival change analysis are based on preliminary guidance
from NMFS (NMFS 2007) and are described below. NMFS is currently reviewing and revising its
guidance, but has not yet provided the Action Agencies with revised information for this analysis. The
method used to develop these quantitative estimates is described in Appendix E.

Wenatchee

In 1998, the goal of the program changed from providing fish for harvest to intending fish to spawn
naturally. Before 1998, the program fell into category 1 (hatchery-origin fish [HOF]<30 percent as
effective as natural-origin fish [NOF]). After 1998, the program used local-origin NOF and HOF for
broodstock (Category 3) and planted fish in primary steelhead production areas (to promote
effectiveness); therefore, post-1998 hatchery effectiveness is likely to be in the 0.45 to 0.5 range. The
“future f” (i.e., fraction of natural spawners) is likely to increase significantly. For this analysis, we have
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assumed a “future f” of 0.67 at the high end of the range. The low end of the survival change range for
this population assumes hatchery effectiveness of 0.2 before 1998 and 0.45 after. It assumes that the
future fraction of natural-origin spawners is equal to the most recent 10-year average (27 percent). The
high end of the range assumes hatchery effectiveness of 0.2 before 1998 and 0.5 after. It assumes the
future fraction of natural-origin spawners will be 0.67.

Entiat

The Entiat is being managed as a wild-only reference population. The Entiat hatchery program prior to its
termination was most similar to Category 1 with hatchery effectiveness <.30. Broodstock originated from
within the DPS (from Priest Rapids, Tumwater, and Wells collections). It is not reasonable to assume
that any future hatchery strays into this basin would have hatchery effectiveness greater than .30. The
goal for other WDFW-managed summer steelhead hatchery programs in the Upper Columbia is to limit
straying to below 5 percent (Lohn 2002). The lower range of the hatchery survival change estimate for
the Entiat assumes hatchery effectiveness of 0.2 for all periods and a stray rate of 50 percent. The upper
end of the range assumes that hatchery managers will successfully curtail straying, limiting it to no more
than 5 percent.

Methow

In 1998, the goal of the program changed from providing fish for harvest to intending fish to spawn
naturally. Before 1998, the program fell into Category 1 (HOF<30 percent as effective as NOF) and HOF
were planted in areas to accommodate fisheries, not promote HOF effectiveness (i.e., the majority of
releases were not in prime steelhead production areas). After 1998, the program began to use some NOF
in the broodstock (Category 3) and altered release locations to include steelhead production areas (to
promote effectiveness). The program goal was changed to provide steelhead for both conservation and
harvest. In recent years NOF in broodstock has increased to about 30 percent. Additionally, the eggs
from earliest maturing broodstock are transferred to the Ringold Program as a hatchery reform measure to
promote a synchronized maturation timing between HOF and NOF. Mechanisms are in place to decrease
the number of HOF on the spawning grounds when returns of NOF meet identified criteria.

Available information would not support effectiveness estimates greater than 0.3 for HOF before 1998.
HOF effectiveness was likely lower than 0.3 based on release practices and the propagation multiple
generations of HOF. After 1998, HOF effectiveness may be incrementally increasing over time, but is
still likely to be quite low in the 0.30 to 0.45 range. The “future f” (i.e., fraction of natural spawners) is
likely to increase significantly. For this analysis, we have assumed a “future f” of 0.67 at the high end of
the range. The low end of the survival change range for this population assumes hatchery effectiveness of
0.2 before 1998 and 0.3 after. It assumes that the future fraction of natural-origin spawners is equal to the
most recent 10-year average (8 percent). The high end of the range assumes hatchery effectiveness of 0.2
before 1998 and 0.45 after. It assumes the future fraction of natural-origin spawners will be 0.67.

Okanogan

Similar to the other tributaries in the Upper Columbia River, the goal of the program was modified in
1998 to promote recovery. Prior to 1998 the program fell into Category 1 (hatchery effectiveness<.30).
After 1998, the steelhead program at Wells Hatchery increased the use of natural-origin fish for
broodstock. Additionally, the Colville Tribes have initiated a hatchery program in Omak Creek to
promote local adaptation in the Okanogan River Basin. The Action Agencies propose to fund an
expansion of this program. Before 1998, hatchery effectiveness was likely lower than 0.3 based on
release practices and the propagation multiple generations of HOF. After 1998, hatchery effectiveness
may be incrementally increasing over time, but is still likely to be in the 0.30 to 0.45 range based on
current PUD program practices. We include a very conservative estimate of small additional survival
improvements from the Colville Tribes’ proposal in our high hatchery benefits estimate (below). Actual
benefits could be much higher in the long term.
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The low end of the hatchery benefits estimate range assumes that hatchery effectiveness was 0.2 before
1998 and 0.3 after 1998. For this estimate, the future wild fraction was assumed to be equal to the
average of the most recent 10 years (8 percent). The high end of the range assumes hatchery
effectiveness of 0.2 before 1998, hatchery effectiveness of 0.5 after (partly due to the Colville Tribes’
proposal for the Okanogan population), and a future wild fraction of 0.67.

9.3.2  Current Survival Analysis

The Action Agencies implemented multiple actions to improve fish survival relative to the base period
prior to 2000. The improvements in lifecycle survival used in the base-to-current adjustments for the
Wenatchee, Methow, Entiat, and Okanogan populations are summarized in Table 9-8. Actions are
described in summary below.

Table 9-8. Current Status: Adjusted Gaps after Base-to-Current Adjustment

Adjusted 20-year R/S Adjusted Long-term Trend
Gap Adjusted 20-year A Gap Gap
Population (w/o hatchery) (w/o hatchery) (w/o hatchery)
Wenatchee 2.81 0.61 0.69
Methow 3.84 0.50 0.49
Entiat 2.69 0.61 0.66
Okanogan 5.23 N/A 0.48

Notes:
Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent improvement is necessary to close gap.
If gap is < 1.0, no further improvement is necessary to close gap.

9.3.3 Prospective Status Analysis

As noted above, the prospective status is the projected status of the population based on adjustment of the
survival metrics for expected improvements associated with the Proposed RPA. As was the case for the
base-to-current adjustment, the improvements for the current-to-prospective are divided into the
categories of those expected from changes in hydropower operations and configuration (including Upper
Snake River flow augmentation), changes in tributary habitat conditions attributable to actions
implemented in the periods 2007 to 2009 and 2010 to 2017, changes in estuarine habitat, reduced impacts
of avian predation, and improved hatchery operations.

Over this period the Action Agencies implemented and will continue to implement multiple actions to
improve fish survival. The percentage improvements in lifecycle survival used in the current-to-
prospective adjustments for the Wenatchee, Methow, Entiat, and Okanogan populations are summarized
in Table 9-9.

Table 9-9. Estimated Improvements in Lifecycle Survival Used in the Current-to-Prospective

Adjustment
2007-
2017
Hydro Hydro Habitat Habitat Avian Pikeminnow Hatchery Hatchery
Population (FCRPS)Y (PUD) (trib.) (estuary) predation predation (low) (high)
Wenatchee 12% 12% 4.0% 5.7% 3.4% 1.0% - -
Methow 12% 12% 4.0% 5.7% 3.4% 1.0% 27% 184%
Entiat 12% 12% 8.0% 5.7% 3.4% 1.0% - -
Okanogan 12% 12% 14.0% 5.7% 3.4% 1.0% 32% 208%

Notes:
1/ The hydro benefit incorporates improvements from the Public Utility District’s (PUD’s) Habitat Conservation Plan (HCP)
BiOp.
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9.3.3.1 Hydropower Survival Improvements

The estimated lifecycle survival benefit percentage increase attributable to the proposed hydropower
operational and configuration improvement actions was estimated based on the difference between the
estimated survival under the current operation (defined as the period 2001 to 2006) and estimated
survival following implementation of the Proposed RPA. These increases in lifecycle survival from
combined FCPRS and PUD actions can be found in Table 9-7. These estimates include prospective
improvements from both the PUD Habitat Conservation Plan (HCP) improvements as well as FCRPS
improvements, with over 50 percent of the benefits as a result of FCRPS actions. A detailed description
of the methods used to generate these estimates can be found in Appendix B; these methods included the
use of multiple data sources and the Comprehensive Fish Passage (COMPASS) model, and represent the
“best estimates” of NMFS (see COMPASS tables in Appendix B). Specific actions contained within
these strategies are listed in the Hydrosystem Action Summary. Not all of these specific actions apply to
this DPS, as some specific actions are aimed at benefiting Snake River stocks. These strategies include:

1. Operate the FCRPS to more closely approximate the shape of the natural hydrograph and to
improve juvenile and adult fish survival,

2. Modify Columbia and Snake river dams to facilitate safe passage;
3. Implement operational improvements at Columbia and Snake river dams;
4. Operate and maintain juvenile and adult fish passage facilities; and

Changes in the timing of Upper Snake River flow augmentation, as addressed in Reclamation’s Upper
Snake River Biological Assessment (BA), are also expected to improve conditions for survival.

9.3.3.2 Tributary Habitat Survival Improvements

Table 9-9 displays estimated population-level survival improvement percentages expected to result from
Action Agency implementation of actions to address limiting factors in the tributary areas used by this
DPS. The survival improvements identified represent an increase in Action Agency tributary habitat
effort compared to efforts under the 2000 and 2004 FCRPS BiOps. Survival improvements were
estimated as described in Appendix C, Attachment C-1.

2007 to 2017

BPA will fund and Reclamation will provide technical assistance for projects that implement new actions
to address key limiting factors for this DPS. BPA will fund projects primarily through its Fish and
Wildlife Program; Reclamation will provide technical assistance through annual Congressional
appropriations. The Action Agencies will work with multiple parties for the successful implementation of
these actions.

Initial Actions and Action Expansion

Consistent with its 2007 to 2009 Fish and Wildlife Program funding decision, BPA will fund
implementation of 19 projects in the Wenatchee, Okanogan, Entiat, and Methow subbasins where this
DPS is present. BPA has also dedicated 70 percent of the Columbia Basin Water Transactions Program
(CBWTP) $5 million annual budget to secure water acquisitions and riparian easements for anadromous
fish, including populations of Upper Columbia River Steelhead. For this time period, the average annual
planned budgets (based on BPA Final Decision Letter) for these projects is approximately $4.7 million
(not including the CBWTP).

Based on biological needs identified in the recent lifecycle biological analyses and input from the
Remand Collaboration Process, BPA will also fund a suite of further actions beyond those identified in
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the 2007 to 2009 Fish and Wildlife Program decision for implementation beginning in the 2008 and 2009
(see Table 4-c in Attachment B.2.2-2 to Appendix B in the FCRPS BA).

BPA will fund projects in the four subbasins that:

e Increase instream flows;

o Remove fish passage barriers;

o Improve fish passage structures;

e Install fish screens;

e Increase channel complexity;

e Protect and enhance riparian habitat, and

e Improve water quality.

Reclamation will provide technical assistance for habitat projects in the Wenatchee, Entiat, and Methow
subbasins. Further detail about Reclamation’s actions is available in Table 5 in Attachment B.2.2-2 to
Appendix B of the FCRPS BA document; project-level detail of the BPA-funded projects is available in
Table 1-b in Attachment B.2.2-2.

Future Implementation

BPA will expand the level of effort and increase funding above the 2007 to 2009 period. Project funding
decisions will be based on prioritized biological criteria and consistent with recovery plans. Reclamation
technical assistance will be consistent with its Congressional funding authorizations.

9.3.3.3 Estuary Habitat Survival Improvements

2007 to 2009

The estimated survival benefit for Upper Columbia River Steelhead (stream-type life history) associated
with the specific actions discussed below is 1.4 percent. The Action Agencies’ estimated benefit for 2007
is based on actions that are or will be underway in the very near-term. For 2008 and 2009 the estimated
benefit is based on the increased funding level described in the FCRPS BA.® The Action Agencies are or
will be implementing multiple habitat actions through approximately 35 estuary habitat projects. Specific
estuary habitat actions:

o Restore partial tidal influence and access to several acres (exact amount unknown at this time) by
a tide gate retrofit;

e Improve hydrologic flushing and salmonid access to a lake (Sturgeon Lake is approximately
3,200 acres);

e Acquire and protect 40 acres of critical floodplain habitat and 40 acres of riparian forest
restoration; install six to eight engineered log-jams that will help to slow flood flows, reduce
erosion, contribute to sediment storage, enhance fish habitat, and contribute wood into the project
area; acquire and restore floodplain connectivity to 380 acres of off-channel rearing habitat for
juveniles;

® A more thorough report detailing this evaluation process is: Estimated Benefits of Federal Agency Habitat
Projects in the Lower Columbia River and Estuary (PC Trask & Associates 2007), which is included in Appendix D
to this document.
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o Install fish-friendly tide gates to increase tidal flushing and fisheries access to approximately 110
acres;

e Riparian planting of up to 210 acres;

e Re-establish hydrologic connectivity to reclaim and improve floodplain wetland functions,
increase off-channel rearing and refuge habitat on 5 acres, plant native vegetation along shoreline,
and reconstruct slough channels on 2.5 acres of annually inundated off-channel habitat; as part of
a long-term 1,500-acre restoration effort: breaching a dike and re-establishing flow to portion of
original channel, planting vegetation on 50 acres, removing invasive weeds on 180 acres, planting
wetland scrub shrub on 45 acres, and controlling and removing invasive wetland plants on 45
acres,

o Retrofit a tide gate (acreage unknown at this time);

e Protect and restore approximately 5 to 10 acres of emergent wetland and riparian forest habitats;
e Reconnect 45 acres of floodplain by tide gate removal;

e Acquire 45 acres of floodplain with future dike removal;

e Reconnect 50 acres of floodplain;

e Acquire 320 acres of tidelands and 119 acres of riparian/upland forest; and

o Restore 30 acres of riparian habitat.

There will be approximately 15 to 20 additional projects and associated actions similar to actions listed
above that are undergoing scoping and sponsor development (the number of projects and associated
actions is based on the increased funding level identified in the FCRPS BA).

2010 to 2017

The survival benefit for Upper Columbia River Steelhead (stream-type life history) associated with these
actions is 4.3 percent. The Action Agencies’ estimated benefits for 2010 to 2017 are based on continuing
the same level of effort as 2007 to 2009. However, the level of effort in this time period may increase
depending on the outcome of a General Investigation study of Ecosystem Restoration opportunities,
depending on Congressional appropriations, future funding scenarios, and results of actions. Specific
projects have yet to be identified. Actions for this period will be similar in nature to actions implemented
in previous periods discussed above. Actions will include protection and restoration of riparian areas,
protection of remaining high-quality off-channel habitat, breaching or lowering dikes and levees to
improve access to off-channel habitat, and reduction of noxious weeds, among others.

9.3.34 Predation Management Survival Improvements

Avian Predation

The estimated survival increase from the current-to-future condition for Upper Columbia River Steelhead
is 3.4 percent, and this benefit is carried out to 2017 and beyond. This improvement is expected to result
through the reduction in estuary tern nesting habitat, and subsequent relocation of terns outside the
Columbia River Basin. Although the base-to-current shows a reduction in survival, the overall benefit
(base-to- future) is positive.

Piscivorous Predation

The percentage improvement in lifecycle survival attributable to the proposed continuation of the increase
in incentives in the NPMP and resultant marginal increase in observed exploitation rate is estimated at 1
percent total from 2007 to 2017. This estimate was derived based on the difference between the estimated
benefits from the base NPMP (defined as the period 1990 to 2003) and estimated survival benefits under
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the increased incentive program (defined as the period of 2004 to present). This rate would generally
apply to all juvenile salmonids.

9.3.3.5 Hatchery Management Survival Improvements

2007 to 2017

The Action Agencies will implement the following hatchery actions to improve survival of Upper
Columbia River Steelhead:

e Fund the development of a locally adapted summer steelhead program to supplement natural
production in the Okanogan River, as proposed by Colville Tribes. This program will improve
abundance, productivity, and genetic diversity and a high level of benefits is expected to accrue
during and after the BiOp period,;

e Fund a steelhead kelt reconditioning program to increase abundance of steelhead in the
Wenatchee, Entiat, and Methow basins, as proposed by WDFW and Yakama Nation. A high
level of benefit is expected to accrue during and after the BiOp period;

e Implement high-priority hatchery reform actions, i.e., those needed to address hatchery programs
that are considered by NMFS to be major limiting factors, resulting in improved abundance,
productivity, diversity, and/or spatial structure of the target populations;

e Future implementation of ESA-relevant hatchery reforms identified through Columbia River
Hatchery Scientific Review Group’s hatchery review process, combined with use of Best
Management Practices at FCRPS hatchery facilities, is expected to improve abundance,
productivity, diversity, and/or spatial structure of target populations, depending on the nature of
the reform; and

¢ In collaboration with the USFWS (the operator of the Leavenworth National Fish Hatchery
[NFH] complex), the Action Agencies will accelerate various reforms or modify operations at the
Leavenworth NFH Complex consistent with the “coarse screen” list of hatchery actions
developed in the Hatchery/Harvest Workgroup and reviewed by the U.S. v. Oregon policy group.
Reforms will reduce potential adverse effects of hatchery operations and hatchery-origin fish on
ESA-listed Upper Columbia River spring Chinook salmon and steelhead.

In addition to specific changes to certain Upper Columbia River steelhead hatchery programs being
proposed by the Action Agencies, it is expected that additional changes planned and implemented by the
WDFW, NMFS, USFWS, and the Colville Tribes will continue to contribute to increasing survival and
productivity. Although the aforementioned changes summarized for the base-to-current adjustment have
already been factored into this analysis, it is important to recognize that these are estimates, and that the
benefits of these actions may well be greater, but will likely take many years to accrue. This is expected
to be the case with the development of locally adaptive broodstocks that were last present more than 60
years ago when Chief Joseph and Grand Coulee dams were constructed.

In the Wenatchee River, the expectation is that in-basin acclimation will markedly increase the fidelity of
Wenatchee-origin fish returning to the Wenatchee Basin, and hence reduce their straying into other Upper
Columbia River steelhead populations. This is expected to make a significant contribution to reducing
straying into the Entiat. In the Methow and Okanogan programs, there are plans by WDFW and the
Colville Tribes to develop locally adapted broodstocks. Not only will the continued development of
locally adapted broodstock contribute to significantly enhanced productivity, but it will also make an
important contribution to enhanced biodiversity.
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9.3.3.6 Harvest Survival Improvements

2007 to 2017

The Action Agencies will fund the following harvest actions to improve survival of Upper Columbia
River Steelhead:

o BPA will fund the Colville Tribes project proposal Evaluation of Live Capture Selective Fishing
Gear through the Fish and Wildlife Program. This project will place selective gear in the
Okanogan River where the percentage of known origin fish is high and will aim to remove non-
localized stocks to improve Interior Columbia Basin TRT life-stage viability criteria. The
Colville Tribes proposal describes the potential of up to over a 95 percent reduction in harvest
impacts to listed species resulting from the implementation of selective gear and methods. The
potential reduction in ESA impacts would be for application to fisheries that impact ESA fish;
and

e The Action Agencies will also assist in the development of a plan to add PIT-tag detections in
mainstem Columbia River fisheries. The potential benefit of this monitoring is providing an
independent assessment of harvest impacts and stock composition in mainstem fisheries.

9.3.4 Prospective Survival Status

Comprehensive analyses of the changes in lifecycle survival resulting from the proposed FCRPS and
upper Snake River actions and analysis of how they will change the survival metrics indicate that the
Upper Columbia River Steelhead DPS still requires improvement in lifecycle survival to meet the R/S and
extinction risk criteria for survival (Table 9-10).

Table 9-10 Estimated Future Status With Proposed RPA

Estimated Estimated

Future Future
Estimated Estimated Estimated Estimated Estimated Long-term  Long-term
Future R/S Future R/S Future R/S Future A Future A Trend Trend
(low (high (without (low (high (low (high
Population  hatchery) hatchery) hatchery) hatchery) hatchery) hatchery) hatchery)
Wenatchee 0.78 1.09 0.51 1.33 1.43 1.29 1.39
Methow 0.48 1.07 0.38 1.33 1.59 1.34 1.60
Entiat 0.87 1.39 0.56 1.35 1.50 1.32 1.47
Okanogan 0.40 0.93 0.30 N/A N/A 1.39 1.68

Notes:

Future productivity values represent estimates of future R/S, lambda and trend after consideration of the effects of the Proposed
RPA. A value >1.0 indicates a growing population; a value <1.0 indicates a population in decline. Low and high hatchery refer to
the low and high ends of the range of estimated benefits that could accrue from successful hatchery reforms.

9.3.5 Remand Conceptual Framework Analysis

The FCRPS BiOp Remand’s Collaboration among the sovereigns developed a Conceptual Framework
approach intended to help the Action Agencies develop the Proposed RPA. The Framework approach
attempted to estimate the relative magnitude of mortality factors affecting Interior Columbia River Basin
salmonid populations. That assessment was intended to define the FCRPS’s “relative expectation...for
recovery” (FCRPS 2006). The collaboration’s Framework working group developed high and low
mortality estimates for all sources of mortality, including the FCRPS. The Collaboration’s Policy
Working Group has not determined where in that range the Action Agencies’ Proposed RPA should be
assessed with respect to recovery. The range of “gaps” that the Framework approach would expect the
FCRPS to fill was reviewed and the Action Agencies assessed whether the total survival improvements
estimated in this biological analysis would “fill” those gaps. For the purposes of this comparison, the
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Interior Columbia Basin TRT gaps were used for “recent” ocean and “base hydro” conditions
(corresponding to the base period used for R/S productivity estimation), and the Interior Columbia Basin
TRT’s 5 percent risk level.

The Conceptual Framework was intended, among other things, to “provide a clear and complementary
link to ongoing recovery planning efforts” (FCRPS 2006). As such, it can be understood to represent the
collaboration parties’ view of the appropriate contribution of the FCRPS toward long-term recovery of the
listed DPSs in the Interior Columbia River Basin. Therefore it provides another “metric” for use in
considering the impacts of the Proposed RPA on a listed species’ prospects for recovery. The results of
this analysis are displayed in Table 9-11.

Briefly, even assuming no improvements from hatchery reforms, the Proposed RPA fills the Framework
gaps at the high and low ends of the range for all populations in this DPS.

Table 9-11. Recovery Gap Calculations from the Conceptual Framework

Total
FCRPS  FCRPS TRT TRT Survival

TRT Gap Relative  Relative Gap Gap Change Remaining Remaining

(as Impact Impact (high (low (w/o Framework  Framework

Population  multiplier) (high) (low) hydro) hydro) hatchery) Gap (high) Gap (low)
Wenatchee 4.33 0.41 0.31 1.82 1.58 1.90 0.96 0.83
Methow 6.64 0.36 0.26 1.98 1.64 2.21 0.90 0.74
Entiat 6.31 0.38 0.28 2.01 1.67 2.06 0.98 0.81
Okanogan 8.69 0.35 0.26 2.13 1.75 2.52 0.85 0.70

Notes:

Interior Columbia Basin TRT gaps are expressed as multipliers. Gaps are for 5 percent risk, recent ocean/base hydro conditions. A
“remaining” gap value <1.0 indicates no further improvement is necessary. Total survival changes combine all estimated survival
improvements for the base-to-current and current-to-prospective adjustment.

FCRPS impacts are based on river flows that enter the FCRPS action area, including those that enter the Snake River at the toe of
Hells Canyon Dam, which are affected by the operation of Reclamation’s upper Snake Projects.

9.4  ADDITIONAL ACTIONS TO BENEFIT THE DPS

9.4.1 Other Reasonably Certain to Occur Actions

In the upper Columbia River, four subbasins — the Entiat, the Methow, the Okanogan, and the Wenatchee
— contain non-Federal projects that will benefit ESA-listed steelhead. The Entiat, Methow, and
Wenatchee subbasins will benefit from a combined 121 habitat actions, five non-Federal hydro actions,
and hatchery reform actions. Specifically, reform efforts are underway in the PUD summer steelhead
hatchery programs managed by WDFW. Management objectives are described in Hatchery Genetic
Management Plans at http://wdfw.wa.gov/hat/hgmp/. Steelhead in the Okanogan subbasin will benefit
from an additional 46 habitat actions. Though the benefits of most of these actions are not quantified,
they would be expected to add to the benefits expected from the Action Agencies’ Proposed RPA.

9.4.2 Other Future Federal Actions with Completed Section 7 Consultations

NMFS searched its Public Consultation Tracking Database (PCTS) for Federal actions that had completed
Section 7 consultation since November 30, 2004 that could be used to adjust the status of the populations
between the base and current periods. Results for each population are described below.*

* This information does not include any habitat conservation or restoration projects funded by BPA under NMFS
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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9.4.2.1 Mainstem Mid-Columbia Hydroelectric Proiects

NMFS completed ESA Section 7(2)(2) consultations on its issuance of incidental take permits to Douglas
and Chelan County Public Utility Districts (PUDs) in support of the proposed Anadromous Fish
Agreements and Habitat Conservation Plans (HCPs) for the Wells, Rocky Reach, and Rock Island
hydroelectric projects in the mid-Columbia reach on August 12, 2003. Under the HCPs, Douglas and
Chelan County PUDs agreed to use a long-term adaptive management process to achieve a 91 percent
combined adult and juvenile survival standard for each salmon and steelhead ESU/DPS migrating through
each project. In addition, compensation for up to 9 percent unavoidable project mortality is provided
through hatchery and tributary programs, with compensation for up to 7 percent mortality provided
through hatchery programs and compensation for up to 2 percent provided through tributary habitat
improvement programs.

In May 2004, NMFS also completed an ESA Section 7 consultation on Federal Energy Regulatory
Commission’s (FERC's) proposed amendment to the existing license for the Grant County PUD's Priest
Rapids Hydroelectric Project, which permitted implementation of an interim protection plan, including
interim operations for Wanapum and Priest Rapids dams. Under this biological opinion and incidental
take statement, NMFS expects that project-related mortalities (i.e., direct, indirect and delayed mortality
resulting from project effects) for both hydro projects combined will not exceed 23.2 percent for juvenile
upper Columbia River Steelhead. NMFS also expects that implementation of the interim protection plan
will result in mortality rates of no more than 3 percent per project or 6 percent combined for adult upper
Columbia River Steelhead.

Thus, NMFS expects the cumulative mortality through the mid-Columbia reach of juvenile upper
Columbia River Steelhead will be 19 percent for the Wenatchee population; 22 percent for the Entiat
population; and 25 percent for the Methow population. The total mortality rates (natural and project-
related) of adult upper Columbia River Steelhead are expected to be 4 percent for adult steelhead
returning to the Wenatchee River, 5 percent for those returning to the Entiat, and 6 percent for those
returning to the Methow.

Wenatchee River

The U.S. Forest Service (USFS) proposed fuels reduction projects in the White River — Little Wenatchee
and Wenatchee River — Nason Creek watersheds, respectively, and a fire salvage timber sale in the Lower
Wenatchee River watershed. The USFS also proposed a habitat restoration project in the Natapoc Ridge
Forest (Wenatchee River — Nason Creek and Chiwawa River watersheds). The USFS' project to relocate
White River Road and stabilize the streambank used large woody debris to increase habitat complexity
(White River — Little Wenatchee River watershed). Another USFS project, replacing three culverts along
Sand and Little Camas creeks (Lower Wenatchee River watershed), improved passage and partially
restored natural channel-forming processes. The USFS completed one project 2007 under its
programmatic consultation (19 Aquatic Habitat Restoration Activities in Oregon, Washington, Idaho, and
California): a road decommissioning to improve riparian habitat and the connection to the floodplain
along one mile of Clear Creek in the Chiwawa River watershed.

The Federal Highway Administration (FHWA)/Washington State Department of Transportation (WSDOT)
consulted on a road construction project in the Wenatchee River — Icicle Creek watershed and a culvert
replacement along Mill Creek (Wenatchee River — Nason Creek) to improve fish passage.

In the Lower Wenatchee watershed, NMFS consulted on the restoration of off-channel habitat; the
USFWS funded the installation of a fishway on Peshastin Creek, designed to provide access to spawning
and rearing habitat; and the U.S. Army Corps of Engineers (Corps) consulted on a fish passage
enhancement project. The Corps also proposed 20 projects to build or maintain docks, piers, launches,
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boat lifts, moorage basins, and swimming beaches along the shores of Lake Entiat, Columbia River —
Lynch Coulee, and Columbia River — Sand Hollow mainstem reaches (juvenile and adult migration
corridors). The U.S. Department of the Army consulted on construction at the Yakima Training Center
(Columbia River — Lynch Coulee and Columbia River — Sand Hollow mainstem reaches).

Entiat River

The USFS proposed a campground and summer home vegetation management project in the lower Entiat
River watershed and habitat restoration activities in the Columbia River — Lynch Coulee portion of the
mainstem Columbia River. NMFS consulted with itself on funding for a project in the lower Entiat River
watershed that included building an overflow structure in an existing irrigation canal to improve fish
passage; adding boulders and large wood to increase habitat complexity in a side channel; reconnecting
the river and its floodplain; and enhancing the recruitment of spawning gravels.

The FHWA/WSDOT proposed road maintenance along State Route 28 (Sunset Highway), Eastside
Corridor, East Wenatchee (Lake Entiat mainstem reach).

The Corps proposed 20 projects to build or maintain docks, piers, launches, boat lifts, moorage basins,
and swimming beaches along the shores of Lake Entiat, Columbia River — Lynch Coulee, and Columbia
River — Sand Hollow mainstem reaches (juvenile and adult migration corridors). The U.S. Department of
the Army consulted on construction at the Yakima Training Center (Columbia River — Lynch Coulee and
Columbia River — Sand Hollow mainstem reaches).

Methow River

The USFS consulted on a total of three timber sales in the Upper and Lower Chewuch and Twisp River
watersheds; a grazing allotment plan for the Lower Chewuch and Middle Methow River watersheds; and
a vegetation management plan for the Lower Methow River watershed. The USFS also consulted on
projects to restore habitat damaged by grazing in the Lower Chewuch River watershed, improve passage
(by replacing a diversion dam) into 7 miles of Little Bridge Creek (Twisp River watershed), and modify
an irrigation ditch for access to 9 miles of habitat in a wilderness area (Middle Methow River watershed).

The USFS completed two projects during 2007 under its programmatic consultation with NMFS (19
Aguatic Habitat Restoration Activities in Oregon, Washington, Idaho, and California): decommissioning
and relocating the Twisp River/North Creek Trail to improve 5 acres of riparian habitat and installing a
culvert in Reynolds Creek to allow access to 4 miles of stream.

Reclamation consulted on leasing water from the Chewuch Canal Company (Lower Chewuch River
watershed) to improve instream flows. The FHWA/WSDOT proposed a bridge rehabilitation project on
Buttermilk Creek Road in the Twisp River watershed.

The Corps proposed 20 projects to build or maintain docks, piers, launches, boat lifts, moorage basins,
and swimming beaches along the shores of Lake Entiat, Columbia River — Lynch Coulee, and Columbia
River — Sand Hollow mainstem reaches (juvenile and adult migration corridors). The U.S. Department
of the Army consulted on construction at the Yakima Training Center (Columbia River — Lynch Coulee
and Columbia River — Sand Hollow mainstem reaches).

The FERC consulted on a license amendment for the Wells hydroelectric project—land easements for 11
irrigation diversions from Lake Entiat with new or improved fish screens.
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9.5 OBSERVATIONS

The impact from historical hatchery practices on this DPS has likely been significant, as has mortality
associated with Federal and non-Federal hydropower projects in the mainstem Columbia River.
However, the difference in current status between Upper Columbia River Spring Chinook Salmon ESU
and Upper Columbia River Steelhead DPS populations is telling. Listed fish from the DPS and the ESU
pass through the same hydrosystem. Both occupy habitat that has been similarly impacted by human
activity. The status of Upper Columbia River Steelhead, as evidenced by recruit-per-spawner
productivity and other base period biological indicators, is generally much worse than the status of Upper
Columbia River Spring Chinook Salmon. Two factors that distinguish steelhead from spring Chinook
salmon populations in the Upper Columbia River are the extremely high proportion of hatchery fish in
historical steelhead spawning populations and the wholesale homogenization of steelhead broodstock due
to past broodstock collection practices. To the extent past hatchery practices have contributed to current
low productivities in these populations, present and future hatchery reforms must be expected to help
improve the situation.

Extinction probabilities, assuming no future hatchery supplementation, are high for all populations at
QET=30 and QET=50. Risks are high for all populations except the Wenatchee at QET=10. However,
when future supplementation is assumed, risks become low for all populations.

Base period R/S productivities are low for all populations. Assuming the high end of our range for future
hatchery reform benefits, three of the four populations would be expected to have recruit-per-spawner
productivity greater than 1.0. Assuming the low end of the range, significant gaps would remain. All of
the populations in this DPS have shown increasing trends in abundance of natural-origin spawners
between 1980 and 2004 or 2005. These trends are likely due in part to a boost in natural spawner
numbers resulting from ongoing supplementation. The boost is provided by the second-generation
progeny of fish spawned in the hatchery program (so-called F, progeny of hatchery-spawned fish). In
effect, the hatchery programs for these populations provide not only a hedge against short-term extinction
risk, they provide an annual “subsidy” for the population — a steady increase in abundance of naturally
spawning fish that buys time to address the limiting factors that led to the decline in productivity in the
first place, including poor hatchery practices. The Proposed RPA adds to the improvements that have
taken place in hydrosystem survival in the last decade. It also increases efforts to address degraded
habitat conditions. Significant survival improvements — and gap closure — are anticipated as a result. The
collaboration’s Conceptual Framework analysis also indicates that gaps are closed at the high and low
ends of the Framework range.

9.6 CONCLUSION

Our analysis indicates that this DPS is likely to survive in the near term. We expect that ongoing and
improved hatchery supplementation practices will lead to an increase in population productivity that,
when combined with improvements in survival in the other Hs, should significantly improve the longer
term status of this DPS. However, it could take decades to reverse the significant declines in natural
productivity resulting from past hatchery practices and other human impacts. The Conceptual Framework
analysis indicates that the proposed action more than fills both the high and low Framework gaps,
providing a positive indication of the proposed action’s effects on this DPS’s prospects for recovery. The
Action Agencies have worked with the States and Tribes through the Remand Collaboration Process and
other forums to identify actions intended to address the needs of listed salmon and steelhead as
determined by quantitative and qualitative biological analyses. Acknowledging that NMFS will review
the actions and the effects analyses contained herein to make a final jeopardy determination in the
forthcoming biological opinions, the Action Agencies are making the following conclusions. Based on
our assessment of the FCRPS and Upper Snake River actions and analysis of effects, considering the
present and future human and natural context, the Action Agencies conclude that the net effects of the
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proposed actions, including the existence and operations of the dams with the proposed mitigation, meet
or exceed the objectives of doing no harm and contributing to recovery with respect to this DPS.
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10.1 INTRODUCTION

This chapter briefly summarizes the current biological status of the Middle Columbia River Steelhead
Distinct Population Segment (DPS) related to extinction risk and the effects of the Federal Columbia
River Power System (FCRPS) Proposed Reasonable and Prudent Alternative (RPA) in the context of
recovery plan actions. First, it summarizes current status information including key limiting factors and
extinction risks. Second, it includes a biological assessment of the survival effects of recent and planned
actions on current and prospective conditions, respectively. Finally, it identifies additional actions to
benefit the DPS. Summary data for the DPS are presented in Table 10-1. The geographic extent of the
DPS is shown in Figure 10-1.

This chapter is organized into five sections. Section 10.1 provides an overview of the DPS and the factors
limiting its viability. Section 10.2 summarizes population-level status information during the 20-year
base period used for this analysis. Section 10.3 provides the analysis of the current status and provides
estimates of the “gaps,” or needed lifecycle survival improvements for individual populations to meet
certain biological criteria. It summarizes the improvements made to the hydropower (hydro) system and
in other Hs (habitat, hatcheries, and harvest) since about 2000 and estimates the salmonid survival
benefits associated with those improvements. Section 10.4 describes the actions proposed to be
implemented into the future, and Section 10.5 estimates their effects on salmonid survival when
aggregated with the environmental baseline and cumulative effects.

Table 10-1. DPS Description and Major Population Groups (MPGs)
DPS Description "

Threatened Listed under Endangered Species Act (ESA) in 1999;
reclassified as a DPS in 2006
Hatchery programs included in DPS Touchet endemic; Yakima kelt programs in Toppenish,

Satus Creek, Naches River, and Upper Yakima River;
Umatilla; Deschutes

Current Major Population Groups Current Populations (Naturally Spawning)
Yakima River Group Satus Creek
Toppenish Creek

Naches River

Yakima River upper mainstem
John Day River John Day River lower mainstem

Middle Fork John Day River

South Fork John Day River

John Day River upper mainstem

North Fork John Day River
Cascades Eastern Slope Tributaries Klickitat River

Rock Creek

Deschutes River - westside

Deschutes River - eastside

Fifteen Mile Creek (winter run)
Umatilla and Walla Walla River Walla Walla River

Touchet River

Umatilla River

Notes:
70 FR 37160; Interior Columbia Basin TRT 2003, 2005.

Comprehensive Analysis 10-1 August 2007



Chapter 10 — Middle Columbia River Steelhead Distinct Population Segment

Figure 10-1. Middle Columbia River Steelhead DPS

Almost all of the metrics used in this analysis are estimates for individual populations within the DPS.
The ESA is concerned with the status of a species, either a DPS or Evolutionarily Significant Unit (ESU).
Individual populations and major population groups (where they exist) obviously contribute to DPS or
ESU status. However, the status of the DPS or ESU is not wholly dependent upon the status of any of the
individual components.

The Middle Columbia River Steelhead DPS includes steelhead populations in Oregon and Washington
drainages upstream of the Hood and Wind river systems to and including the Yakima River. Snake River
Steelhead are not included in this DPS. Major drainages in this DPS are the Deschutes, John Day,
Umatilla, Walla Walla, Yakima, and Klickitat river systems. Almost all steelhead populations within this
DPS are summer-run fish, with the exceptions of winter-run components returning to the Klickitat, and
Fifteen Mile Creek watersheds. Most of the populations within this DPS are characterized by a balance
between 1- and 2-year-old smolt outmigrants. Adults return after 1 or 2 years at sea.

The Interior Columbia Basin Technical Recovery Team (Interior Columbia Basin TRT) has identified
four major population groups (MPGs): Cascade East Slopes, John Day, Walla Walla/Umatilla, and
Yakima. The Cascade East Slopes MPG includes seven populations of which two are considered
extirpated: White Salmon River (extirpated), Klickitat River, Deschutes River East, Deschutes River
West, Crooked River (extirpated), Fifteen Mile Creek, and Rock Creek. The John Day MPG includes
five populations: Lower John Day River, South Fork John Day River, Middle Fork John Day River,
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North Fork John Day River, and the Upper John Day River. The Walla Walla/Umatilla MPG include
four populations of which one is considered extirpated: Willow Creek (extirpated), Umatilla River, Walla
Walla River, and Touchet River. The Yakima MPG includes four populations: Satus Creek, Toppenish
Creek, Naches River and Upper Yakima River.

Hatchery facilities are located in a number of drainages within the geographic area of this DPS, although
there are also subbasins with little or no direct hatchery influence. The John Day River system, for
example, has not been planted with hatchery steelhead. Similarly, hatchery production of steelhead in the
Yakima River system was relatively limited historically and has been phased out since the early 1990s.
The Umatilla and Deschutes river systems each have ongoing hatchery production programs based on
locally derived broodstocks. Moreover, straying from out-of-basin production programs into the
Deschutes River has been identified as a chronic occurrence. The Walla Walla River (three locations in
Washington sections) historically received production releases of Lyons Ferry stock summer steelhead
from the Lower Snake River Compensation Program (LSRCP). Mill Creek releases were halted after
1998 due to concerns associated with the then-pending listing of Middle Columbia River Steelhead under
the ESA. A new endemic broodstock is under development for the Touchet River release site (beginning
with the 1999/2000 return year). Production levels at the Touchet and Walla Walla river release sites
have been reduced in recent years.

Hatchery programs included in the DPS include the Touchet River Endemic, Yakima River Kelt
Reconditioning Program (in Satus Creek, Toppenish Creek, Naches River, and Upper Yakima River),
Umatilla River, and Deschutes River steelhead hatchery programs. The average fraction of hatchery fish
in the MPGs has varied over the years — a range of 2 to 6 percent in the Yakima, 8 to10 percent in the
John Day, up to 39 percent in the Cascades, and up to 36 percent in the Umatilla/Walla Walla.

Harvest rate on Middle Columbia River Steelhead average about 4.5 to 10 percent, which is similar to that
of A-run steelhead in the Snake River.

Blockages have prevented access to sizable steelhead production areas in the Deschutes River and the
White Salmon River. In the Deschutes River, Pelton Dam blocks access to upstream habitat historically
used by steelhead. Condit Dam, constructed in 1913, blocked access to all but 2 to 3 miles of habitat
suitable for steelhead production in the Big White Salmon River. Substantial populations of resident trout
exist in both areas.

Human impacts and current limiting factors for this DPS come from multiple sources: hydro passage,
habitat degradation, hatchery effects, fishery management and harvest decisions, predation, and other
sources.

10.1.1 Key Limiting Factors

Salmon and steelhead have been adversely affected over the last century by many activities including
human population growth, introduction of exotic species, over fishing, developments of cities and other
land uses in the floodplains, water diversions for all purposes, dams, mining, farming, ranching, logging,
hatchery production, predation, ocean conditions, loss of habitat, and other causes (Lackey et al. 2006).
Summarized in Table 10-2 are key limiting factors for this DPS identified by the National Marine Fisheries
Service (NMFS, also called National Oceanic and Atmospheric Administration [NOAA] Fisheries) in the
DPS Overviews for the Remand Collaboration (NMFS 2005e).
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Table 10-2. Key Limiting Factors

Tributary Habitat
and
In-basin Hydro

Within the Yakima MPG, fish passage in Yakima tributaries is a limiting factor. At times in the
Yakima mainstem, streamflows during juvenile outmigration are a limiting factor.

Two hydro projects within the DPS block access to miles of upstream habitat: the Deschutes
and the White Salmon. Cle Elum Dam, an irrigation storage facility in the Yakima, blocks
access to 20-plus miles of upstream habitat.

Current and legacy land uses continue to cause declines in steelhead survival in the tributaries.
Of particular concern are reduced complexity of the stream system, water quantity during the
summer, and water quality (largely temperature and sediment). In addition to current limiting
factors and threats, we need to consider the potential loss of habitat resulting from future
development, and the adequacy of regulatory mechanisms to address these threats. According
to the Step 4 report, the estimated portion of the human impact attributable to combined habitat
effects in the tributaries and the estuary is 20 to 26 percent. If the latent mortality hypothesis is
included, the human impact associated with habitat degradation is 30 to 62 percent.

Mainstem Hydro

Fish passage is a limiting factor for Middle Columbia River Steelhead; they migrate through
one to four mainstem Columbia River Dams as juveniles and as adults. Current juvenile
mortality varies substantially, from an average of 16 to 53 percent, depending on the number of
dams they pass. According to the Step 4 report, the estimated portion of the human impact
attributable to the FCRPS dams (compared to natural river estimates) is 26 to 42 percent. If the
latent mortality hypothesis is included, the range associated with the hydro system is 36 to 78
percent. Hydro impacts include volume, timing, and quality of flows that enter the geographic
area, including flows from the Snake River at the toe of Hells Canyon Dam, which are impacted
by the operation of U.S. Bureau of Reclamation's (Reclamation’s) upper Snake River projects
as well as non-Federal irrigation projects in the upper Snake River. Hydrosystem impacts
within the geographic area also incorporate the mainstem effects of Reclamation's other projects
within the Columbia River Basin and other non-Federal irrigation projects within the Columbia
River Basin.

Predation

Predation has been noted as a factor limiting fish survival for steelhead at mainstem hydro
facilities and in the Columbia estuary.

Hatcheries

A limiting factor for both the Deschutes and the John Day rivers comes from out-of-basin strays
from Snake River hatcheries. In addition, five steelhead hatchery programs operate using the
best management practices and are not considered major limiting factors for naturally spawning
steelhead, but three are in need of some improvement. According to the Step 4 report, the
estimated portion of the human impact attributable to hatchery effects is 1 to 2 percent. If the
latent mortality hypothesis is included, the range associated with the hatchery system is 5 to 12
percent.

Estuary

Predation, levels of toxic substances, and conditions in the plume are limiting factors.

Harvest

As fisheries have become more stock-specific, direct commercial and recreational harvest of
Middle Columbia natural-origin steelhead has been eliminated although catch-and-release
mortality continues to be a factor. Remaining harvest is a result of tribal allocation and
incidental catch from other fisheries, together resulting in 4.5 to 10 percent mortality.
According to the Step 4 report, the estimated portion of the human impact attributable to
combined Tribal and non-Tribal harvest effects is 2 to 25 percent. If the latent mortality
hypothesis is included, the range associated with the combined harvest impacts is 17 to 33
percent.
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10.2 BASE STATUS

This section summarizes the average status of this DPS during the base period, which for most
populations is a 20-year period beginning in brood year 1979, 1980, or 1981, depending on the
population. All of the analysis in this chapter relies on datasets supplied by the Interior Columbia Basin
TRT. Those datasets do not include adult return information for the last 1 to 3 years, depending on the
population.

10.2.1 DPS Abundance and Trends

Geometric mean abundance since 2001 has substantially increased for the DPS as a whole. Geomean
abundance of natural-origin fish for the 2001 to most recent period was 17,553 compared to 7,228 for the
1996 to 2000 period, a 143 percent improvement (all abundance trend information from Fisher and
Hinrichsen [2006]). The interim recovery abundance level identified by NMFS for the DPS as a whole is
55,400 (Lohn 2002). The sum of the Interior Columbia Basin TRT’s minimum abundance thresholds for
all populations in this DPS is 22,750 (Interior Columbia Basin TRT 2006).

The DPS-level abundance trend of natural-origin spawners for 1990 to 2002 indicates an increasing
population over that time. (The slope of the trend line for the DPS as a whole is 1.06 for this period.) The
1980 to 2002 DPS-level trend indicates a declining trend over that time (trend line slope of .99 for the
DPS). All but two populations in the DPS show increasing or steady population growth trends in the
1990 to recent period, although many populations show declines when the longer, 1980 to recent period is
analyzed.

Abundance information on steelhead in the Middle Columbia is in general much better known than is the
case for the Snake River populations. Ten-year geometric mean abundances of individual populations
and the percent natural-origin spawner are summarized in Table 10-3. Abundances average over 1,000
fish per year in the Deschutes (eastside), the Lower John Day, the North Fork John Day, the Umatilla
River and the Walla Walla River. With the exception of the Deschutes River (west- and east-side
populations) and the Umatilla, the proportion of natural-origin spawners is relatively high, exceeding 90
percent.

Table 10-3. Ten-Year Geometric Mean Abundances and Percent Natural-Origin Fish

10-year Geometric 20-year Average Percent
MPG Population Mean Abundance Natural-Origin Fish

E. Cascades Klickitat N/A N/A

Fifteen Mile Creek 593 100

Deschutes (Westside) 470 77

Deschutes (Eastside) 1,579 61
John Day River L. John Day 1,800 94

SF John Day 259 95

MF John Day 756 95

NF John Day 1,740 95

U. John Day 524 95
Umatilla/Walla Walla Umatilla 1,472 77

Walla Walla 1,003 98

Touchet 624 93
Yakima River Satus Creek 568 94

Toppenish 148 94

Naches 462 94

U. Yakima 92 98
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Abundance and rolling 5-year geometric mean of abundance for the DPS are shown in Figure 10-2.

25,000 - Mid-Columbia River Steelhead DPS Composite

22,500 Total Wild Fish

= = 5Yr Geo Mean

20,000

17,500

15,000

12,500

Total Wild Fish

10,000

7,500

5,000

2,500 -

0 T T T T T T T T T T T T T T T T T T T T T T T

1980 1983 1986 1989 1992 1995 1998 2001 2004
Year

Source: 2006 Fisher/Hinrichsen. Abundance-Based Trend Results

Figure 10-2. Middle Columbia River Steelhead Abundance Trends

10.2.2 Extinction Probability/Risk

The productivity and survival metrics for the 16 extant populations comprising the Middle Columbia
River DPS are summarized in Table 10-4. Extinction probabilities for the Middle Columbia River
Steelhead populations were estimated at quasi-extinction thresholds (QETS) of 1, 10, 30, and 50. Of the
14 Middle Columbia steelhead populations where adequate data exist to estimate extinction risk, 12 show
low (< 5 percent at all QET sensitivities) risk of extinction over a 24-year time horizon. The three
populations that fail to achieve this criterion are the Deschutes River (Eastside), Toppenish, and Upper
Yakima. Extinction risk estimates at QET=1 were 43 percent and 3 percent, respectively.

10.2.3 Recruit-per-Spawner Productivity, Lambda, and Trends

Productivity, as reflected by estimates of recruits per spawner (R/S) using a 20-year time series of data, is
less than 1.0 for six populations: Deschutes (Westside), South Fork John Day, Umatilla River, and three
Yakima MPG populations (Satus Creek, Toppenish Creek, and Naches River). Median population
growth rates (L) estimated from a 20-year time series are uniformly greater than 1.0 for all populations.
However, A estimated from the most recent 10 years of return data are < 1.0 for four of the five John Day
populations (Lower John Day, South Fork John Day, Middle Fork John Day, and Upper John Day).
These same four John Day MPG population groups show a declining abundance trend based on a 1980-
most recent record of return (generally either 2004 or 2005), but that trend largely becomes positive if
estimated from the 1990 to most recent data series (the exception was the Middle Fork John Day
population). All other populations show positive abundance trends based on both the longer- and shorter-
term data sets. This mixed result is not surprising considering the biases inherent in the different metrics
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(see Appendix B). Table 10-4 also shows the 24-year extinction probabilities for the Middle Columbia
River Steelhead DPS at QETs of 1, 10, 30, and 50. At QETs of 1 and 10 the 24-year risk was low (<5
percent) for all populations except the Deschutes River Eastside and the Upper Yakima. Ata QET of 30
the estimated extinction risk of the Toppenish Creek population is 14 percent.

Table 10-4. Base Status Metrics

Ext. Ext. Ext. Ext.
20- 10- 1980- 1990- Risk Risk Risk Risk
yr. yr. 20-yr.  12-yr. current current QET QET QET QET
MPG Population R/S R/S A A Trend Trend = =10 =30 =50
E. Cascades Klickitat N/A N/A N/A N/A N/A N/A N/A  N/A N/A N/A
Fifteen Mile  1.21 - 1.04 1.10 1.04 111 0.00 0.00 0.00 0.00
Creek
Deschutes 0.91 - 1.03 1.04 0.99 1.10 0.00 0.00 0.00 0.00
(westside)
Deschutes 1.14 - N/A 1.10 111 111 043 0.49 0.53 0.54
(eastside)
John Day L.John Day 1.24 1.55 1.02 0.97 0.98 1.04 0.00 0.00 0.00 0.00
River
SF John Day  0.99 1.06 1.14 0.96 0.95 1.01 0.00 0.00 0.01 0.03
MF John 1.17 1.04 1.02 0.97 0.97 0.98 0.00 0.00 0.00 0.00
Day
NF John 1.17 1.75 1.09 1.01 0.99 1.09 0.00 0.00 0.00 0.00
Day
U.John Day 1.07 0.83 1.14 0.96 0.95 0.96 0.00 0.00 0.00 0.00
Umatilla/ Umatilla 0.94 0.93 1.06 1.07 1.01 1.07 0.00 0.00 0.00 0.00
Walla Walla
WallaWalla  N/A 0.92 N/A 1.14 1.04 1.04 0.00 0.00 0.00 0.00
Touchet N/A 0.86 N/A N/A N/A 0.98 N/A  N/A N/A N/A
Yakima Satus Creek  0.99 1.24 1.01 1.06 1.00 1.08 0.00 0.00 0.00 0.00
River
Toppenish 0.99 1.27 1.01 1.06 1.01 1.09 0.00 0.02 0.14 0.33
Naches 0.98 1.26 1.01 1.06 1.00 1.08 0.00 0.00 0.00 0.01
U. Yakima 1.00 1.52 1.01 1.05 1.00 1.09 038 0.50 0.58 0.66
Note:

For R/S, lambda, and trend, a value >1.0 indicates a growing population; a value <1.0 indicates a population in decline. Extinction
probabilities are expressed as percentages, e.g., a value of 0.11 indicates an 11 percent risk of extinction within 24 years.

Based on these base estimates of survival metrics for the Middle Columbia River MPGs, Table 10-5
summarizes the improvements in survival needed to bring the estimates in line with the proposed trending
toward recovery and survival criteria. The model used to estimate extinction probabilities does not lend
itself to the estimation of “gaps,” or needed survival improvements to meet a given criterion. Therefore,
“gap closure” is assessed qualitatively, as well as quantitatively, for all steelhead DPSs. A number below
1.0 reflects a positive condition, while a number above 1.0 reflects a gap. For example, a gap of 1.2
indicates that 20 percent productivity is needed in the future.
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Table 10-5. Base Status Gaps

20-year R/S 20-year . Long-term Trend

MPG Population Gap Gap Gap

E. Cascades Klickitat N/A N/A N/A
Fifteen Mile Creek 0.83 0.84 0.84

Deschutes (westside) 1.10 0.88 1.05

Deschutes (eastside) 0.88 N/A 0.63

John Day River L. John Day 0.81 0.91 1.10
SF John Day 1.01 0.55 1.26

MF John Day 0.85 0.91 1.15

NF John Day 0.85 0.68 1.05

U. John Day 0.93 0.55 1.26

Umatilla/Walla Walla Umatilla 1.06 0.77 0.96
Walla Walla 1.09 N/A 0.84

Touchet 1.16 N/A 1.10

Yakima River Satus Creek 1.01 0.96 1.00
Toppenish 1.01 0.96 0.96

Naches 1.02 0.96 1.00

U. Yakima 1.00 0.96 1.00

Note: Gaps are expressed as multipliers. For example, a 1.10 gap indicates a 10 percent improvement is
necessary to close gap. If gap is < 1.0, no further improvement is necessary to close gap.

10.2.4 Spatial Structure and Biological Diversity

Conserving and rebuilding sustainable salmonid populations involves more than meeting abundance and
productivity criteria. Accordingly, NMFS has developed a conceptual framework defining a Viable
Salmonid Population, or VSP (McElhany et al. 2000). In this framework there is an explicit consideration
of four key population characteristic or parameters for evaluating population viability status: abundance,
productivity (or population growth rate), biological diversity, and population spatial structure. The reason
that certain other parameters, such as habitat characteristics and ecological interactions, were not included
among the key parameters is that their effects on populations are implicitly expressed in the four key
parameters. Based on the current understanding of population attributes that lead to sustainability, the
VSP construct is central to the goal of ESA recovery, and warrants consideration in a jeopardy
determination. However, it must also be stressed that the ability to significantly improve either a species’
biological diversity or its spatial structure and distribution is limited within the timeframe of the Action
Agencies