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Summary

Long-term conservation needs of natural salmonid populations and their inherent genetic resources
require a reexamination of the role of hatcheries in basin-wide management and conservation
strategies. Hatcheries must be viewed as part of the environmental and ecological landscape to help
achieve both conservation and harvest goals. These goals need to be part of a holistic and integrated
strategy that combines habitat, hydropower and harvest needs for conserving and managing fishery
resources. These strategies must establish short- and long-term goals for both hatchery-propagated and
naturally-spawning populations.

To ensure that its hatchery programs are best meeting conservation and harvest goals, the US Fish and
Wildlife Service (Service) began, in October 2005, a four-year review of 21 salmon and steelhead
hatcheries that the Service owns or operates in the Columbia River Basin. The goal of this review is to
ensure that Service hatcheries operate in accordance with best scientific principles, and contribute to
sustainable fisheries and the conservation of naturally-spawning populations of salmon, steelhead and
other aquatic species. The Service’s review process is modeled after the recent Puget Sound and
Coastal Washington Hatchery Reform Project'. The Service plans to complete its reviews by the end
of 2009.

The report presented here provides benefit/risk assessments and recommendations for salmon and
steelhead propagation programs conducted at four National Fish Hatcheries in the Columbia River
Gorge region of Washington State: Carson National Fish Hatchery (NFH), Little White Salmon NFH,
Willard NFH, and Spring Creek NFH.

The Review Team considered, as a foundation for its assessments, four characteristics of each
salmonid stock in each watershed potentially affected by the four hatcheries: biological significance,
population viability, habitat conditions, and harvest goals or contributions. The Review Team
attempted to use both short- (1-15 years) and long-term (50—75 years) goals for each salmonid stock,
as identified by the fishery comanagers”, as a foundation for assessing the benefits and risks of the
Service’s hatchery programs. Source documents not readily available to the general public, including
appendic;es and background documents for this report, are accessible via the Service’s hatchery review
website.

Carson NFH

Facility Overview: Carson NFH is located at river mile (RM) 18 of the Wind River, north of the
town of Carson, WA. The hatchery was authorized by Special Act 50 Stat. 220, May 28, 1937, and
placed into operation in December, 1937 to mitigate for the effects of federal water projects in the
Columbia River, primarily Bonneville Dam. The hatchery was reauthorized by the Mitchell Act
(16 USC 755-757; 52 Stat. 345) May 11, 1938 as amended on August 8, 1946, (60 Stat. 932) for

L www.lItk.org/HRP.html

2 Comanagers in the Washington state side of the Columbia River Gorge region are the Washington Department
of Fish and Wildlife (WDFW), Yakama Nation, National Marine Fisheries Service (NOAA Fisheries), and the U.S.
Fish and Wildlife Service (USFWS). Comanagers on the Oregon side include the two federal partners (NOAA
Fisheries and USFWS), Oregon Department of Fish and Wildlife (ODFW), Confederated Tribes of the Warm
Springs Reservation in Oregon (CTWSRO), and the Confederated Tribes of the Umatilla Indian Reservation
(CTUIR).

3 www.fws.gov/Pacific/fisheries/HatcheryReview/
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conservation of fishery resources in the Columbia River Basin. The hatchery was remodeled in
1956 to establish a hatchery-supported run of spring Chinook in the Wind River, and is currently
used for adult collection, egg incubation, rearing, and release of spring Chinook. The hatchery also
provides eggs and fish for reintroducing spring Chinook to other Columbia River tributaries, as
desired.

Carson NFH is upstream of a natural barrier falls (Shipherd Falls) located approximately two
miles upstream of the mouth of the Wind River. Those falls historically precluded all anadromous
salmonids, except summer-run steelhead, from the upper watershed. A fishway ladder around the
falls was constructed in 1955 to allow Carson NFH spring Chinook access back to the hatchery.

The current personnel plan for the hatchery lists seven full-time employees. The annual operation
and maintenance (O&M) budget (FY2006) for the hatchery is $538,124 from NOAA Fisheries
(via Mitchell Act) plus $50,668 from the Service’s Fisheries Program. Costs for monitoring and
evaluation (M&E) activities in FY2006 were approximately $108,000 and include $83,377 for
tagging and marking. Capital improvements to Carson NFH totaled $1,757,085 during the period
2000- 2006.

Spring Chinook salmon

Program overview: The program is intended to operate as a segregated harvest program within
the Wind River watershed with returning hatchery-origin adults used exclusively for broodstock.
The broodstock objective at Carson NFH is to collect 1,400 adults and spawn a minimum of 1,000
adults (500 females) with an on-station release of 1.17 million yearling smolts into the Wind
River. Those on-station releases support recreational and tribal fisheries in the Wind River, the
lower Columbia River, and the pool behind Bonneville Dam. In addition, Carson NFH is
scheduled to provide 250,000 yearling spring Chinook to the Confederated Tribes of the Umatilla
Indian Reservation (Umatilla Tribe) for reintroduction of spring Chinook to the Walla Walla
River. The spring Chinook broodstock at Carson NFH was originally developed in the late 1950’s
and early 1960’s from natural-origin adults trapped at Bonneville Dam (1955-1964) during their
upstream migration. Based on molecular genetic analyses, Carson NFH spring Chinook are
believed to represent a composite stock derived from both upper Columbia and Snake river
populations. NOAA Fisheries excludes Carson NFH spring Chinook from the Lower Columbia
River Chinook Salmon ESU* and other Chinook ESUs representing natural populations.

Benefits: Spring Chinook from the Carson NFH provide significant harvest benefits to
recreational and tribal fishers in the Wind River. Mean sport and tribal harvests of spring Chinook
in the Wind River representing brood years 1989-1998 were 2,615 and 868 adults, respectively. In
2001, almost 5,000 and 1,900 spring Chinook were harvested in the Wind River in recreational
and tribal fisheries, respectively, with an escapement of 12,075 adults back to the hatchery. In
addition, a mean of 2,575 adult spring Chinook were surplused to tribes from Carson NFH, 1989-
1998. Carson NFH has also been a principal source of eyed eggs and fish for spring Chinook
reintroduction programs in rivers where they have been extirpated, as well as the source of fish for
successful spring Chinook hatchery programs elsewhere (e.g., Little White Salmon NFH,
Leavenworth NFH).

* Evolutionarily Significant Unit. NOAA Fisheries defines “distinct population segments” (DPS) of Pacific salmon
under the U.S. Endangered Species Act as geographic subsets of populations that collectively represent
“evolutionarily significant units” of the taxonomic species. NOAA Fisheries has retained the DPS designation for
steelhead populations to be consistent with similar designations for non-anadromous populations of
Oncorhynchus mykiss (a.k.a., rainbow trout).
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Risks: The Review Team did not identify any major or significant risks of the spring Chinook
program at Carson NFH. The Team was initially concerned that Carson NFH spring Chinook may
be posing a significant ecological risk to natural populations of steelhead in the Wind River, but
ongoing field studies have not revealed significant ecological impacts of introduced spring
Chinook to native populations of steelhead. Spring Chinook have not established a naturalized
population in the Wind River despite nearly 50 years of hatchery propagation and natural
spawning of hatchery-origin fish.

Recommendations for current program: The Review Team identified 22 specific
recommendations to reduce risks and/or improve benefits of the current spring Chinook program
at Carson NFH. These recommendations include: (a) working with the local watershed group to
develop additional (or improved) fishing access sites to the Wind River because of the high
proportion of returning adults that escape the fishery and are recaptured at the hatchery; (b)
installation of a fish counter and trap at the entrance of the hatchery ladder to enumerate returning
adults and prevent them from exiting the facility, respectively; (c) continuation of ongoing studies
to evaluate potential ecological interactions between hatchery-origin spring Chinook and natural
populations of steelhead in the Wind River; and (d) improved public outreach facilities.

Alternatives to Current Program: The Review Team considered the pros and cons of six
alternatives to the existing spring Chinook program at Carson NFH. These alternatives range from
the current program with full implementation of all program specific recommendations
(Alternative 1) to termination of the existing program and decommissioning of the facility
(Alternative 6). As a short-term goal (up to 15 years), the Review Team recommends continuation
of the existing program (Alternative 1) but with a reduction of on-station releases by up to 250,000
yearling smolts (from 1.17 million to 920,000 smolts) to accommodate a conservation program
(Alternative 5) that would assist with reintroduction of native species, particularly spring Chinook,
in the Big White Salmon River after removal of Condit Dam in that watershed. This reintroduction
program would be limited to three generations or 15 years. However, this reintroduction program
would not be necessary if conducted at Little White Salmon NFH (see below); in which case, the
current on-station release of 1.17 million yearling smolts would be retained as a short-term goal.
The Review Team also supports the current, spring Chinook reintroduction program in the Walla
Walla River. As a long-term goal (15+ years), the Team recommends resumption of a 1.42 million
on-station smolt release (Alternative 1) contingent upon successes of spring Chinook
reintroduction efforts in the Big White Salmon River, Walla Walla River, and potential program
changes at Little White Salmon, Willard, and Spring Creek NFHs (see following sections on those
programs).

Spring Creek NFH

Facility Overview: Spring Creek NFH is located at RM 167 along the north (Washington) shore of
the Columbia River, 20 miles upstream of Bonneville Dam and approximately two miles
downstream of the Big White Salmon River. Spring Creek NFH was authorized by Special Act 24
Stat. 523, March 03, 1887 and Special Act 30 Stat. 612, July 01, 1898, and placed into operation
in September 1901 to support the commercial fishing industry in the Columbia River. The
hatchery was reauthorized by the Mitchell Act (16 USC 755-757; 52 Stat. 345) May 11, 1938 as
amended on August 8, 1946, (60 Stat. 932) for mitigation of Bonneville Dam and conservation of
fishery resources in the Columbia River Basin. The hatchery was remodeled in 1938 to prevent
inundation by the pool behind Bonneville Dam. The hatchery was again remodeled in 1970 to
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expand operations to meet commitments under the John Day Dam Mitigation Act. The hatchery is
currently propagating tule fall Chinook salmon and includes adult broodstock collection, egg
incubation, juvenile rearing, and an annual on-station release of 15.1 million subyearling smolts. A
private utility dam (Condit Dam), built in 1913 and located at RM 3.4 of the Big White Salmon
River, is scheduled for removal in 2008. All upstream migration of salmon and steelhead has been
blocked at Condit Dam since its construction in the early 1900’s. Approximately eight miles of
fall Chinook habitat exists upstream of the dam. Tule fall Chinook currently propagated at Spring
Creek NFH represent the stock of choice for reintroducing fall Chinook upstream of Condit Dam
in the Big White Salmon River.

The current personnel plan for the hatchery lists ten full-time employees. An information and
education manager for the Service’s Columbia River Gorge hatcheries is also located at Spring
Creek NFH. The annual operation and maintenance (O&M) budget (FY2006) for the hatchery is
$943,871 and includes $559,141 from the Army Corps of Engineers (John Day Dam Mitigation),
$353,007 from NOAA Fisheries (Mitchell Act), and $31,723 from the Service’s Fisheries
Program. Costs for monitoring and evaluation (M&E) activities in FY2006 were approximately
$1,196,178, primarily for personnel and equipment for tagging, marking, sampling, data
management, and reporting. Capital improvements to Spring Creek NFH totaled $1,114,396
during the period 1998-2006.

Tule Fall Chinook Salmon

viii

Program overview: The program is intended to operate as a segregated harvest program within
the Bonneville pool with returning hatchery-origin adults used for broodstock. The broodstock
objective at Spring Creek NFH is to collect 10,000 adults and spawn a minimum of 8,000 adults
(4,000 females) with an on-station release of 15.1 million subyearling smolts into the Bonneville
pool. At the present time, approximately 7.6 million smolts are released in March and the
remaining fish are released in late April and early May. Those on-station releases support
commercial, tribal, and recreational fisheries in the ocean, lower Columbia River, and Bonneville
pool. The tule fall Chinook broodstock propagated at Spring Creek NFH was developed from wild
fish native to the Big White Salmon River. The hatchery has reared this stock since 1901. NOAA
Fisheries includes Spring Creek NFH tule fall Chinook within the Lower Columbia River Chinook
Salmon ESU, which is currently listed as threatened under the U.S. Endangered Species Act
(ESA).

Benefits: Tule fall Chinook from Spring Creek NFH provide significant harvest benefits to
commercial, tribal, and recreational fishers in the ocean, lower Columbia River, and Bonneville
pool. Mean harvests of Spring Creek NFH tule fall Chinook for brood years 1990-1999 were
approximately 18,000 and 19,000 fish in the ocean and Columbia River, respectively, with a mean
annual return of greater than 19,000 adult fish back to the hatchery. Adult fish recaptured at the
hatchery in excess of broodstock needs are provided to tribes and food banks. Tule fall Chinook
propagated at Spring Creek NFH are considered a genetic repository for the original stock native
to the Big White Salmon River; consequently, the hatchery confers a conservation benefit towards
long-term maintenance of that stock. Natural spawning habitat for this stock was first reduced in
the early 1900s after construction of Condit Dam and further reduced in the early 1940s when the
pool behind Bonneville Dam inundated the lower portion of the Big White Salmon River.

Risks: The long history of hatchery propagation as a segregated broodstock (hatchery-origin fish

used for broodstock) poses domestication risks to this stock, particularly considering its genetic
repository role and anticipated restoration role for the Big White Salmon River. Early releases

Summary



USFWS Columbia Basin Hatchery Review Team

Columbia Gorge NFHs Assessments and Recommendations Report — December 2007

from the hatchery in March — necessary to prevent overcrowding of growing pre-smolts prior to
the scheduled April-May release — has required Bonneville Power Administration to spill water at
Bonneville Dam to bypass smolts around the turbines and facilitate their rapid downstream
passage through the project. This spill can contribute to super-saturation of the tailwater with
nitrogen gas, thus posing a demographic risk to chum salmon eggs incubating in redds
downstream from the dam (lower Columbia River chum are currently listed as threatened under
the ESA), although the spill is managed to limit those risks. In addition, the lack of automated
electronic monitoring of water chemistry associated with a water reuse system (90% of the water
used for rearing at the hatchery is reuse) poses a demographic risk to the hatchery stock when fish
are on station (August-May). The physical location of the freshwater intake for the hatchery, a
spring immediately adjacent to a major highway, also poses a demographic risk to the hatchery
stock from possible vehicle intrusions, spills, and vandalism.

Recommendations for current program: The Review Team identified 19 specific
recommendations to reduce risks and/or improve benefits of the current tule fall Chinook program
at Spring Creek NFH. These recommendations include: (a) reduction of the size of the program
from 15.1 million to 10.5 million smolts to reduce on-station risks and the potential need for a
March release; (b) installation of electronic meters and equipment to continuously monitor water
chemistry parameters associated with the water reuse system; (c) replumbing of the hatchery
building to allow effluent water to be discharged into a settling pond instead of the water reuse
system or directly into the Columbia River; (d) construction of a physical barrier and cover that
would protect the hatchery’s fresh water supply; and (e) continuation of ongoing studies to
evaluate genetic contributions of hatchery origin fish to natural-origin fall Chinook smolts in the
Big White Salmon River.

Alternatives to Current Program: The Review Team considered the pros and cons of four
alternatives to the existing tule fall Chinook program, ranging from (a) the current program with
full implementation of all program specific recommendations (Alternative 1), including reduction
of on-station releases from 15.1 to 10.5 million smolts, to (b) termination of the existing program
with decommissioning of the facility (Alternative 4). As a short-term goal (up to 15 years), the
Review Team recommends continuation of the existing program with implementation of all
recommendations (Alternative 1), but with a further reduction of on-station releases to
approximately 10.1-10.2 million smolts to accommodate rearing of up to 350,000 subyearling tule
fall Chinook for restoration of natural populations in the Big White Salmon River after removal of
Condit Dam (Alternative 2). Spring Creek NFH could also be used to assist with reintroduction of
chum salmon because of their short-term freshwater requirements and the limited water supply for
the hatchery. As a long-term goal, the Team recommends continuation of the tule fall Chinook
mitigation program (Alternative 1), but including a revaluation of regional management priorities
and continued implementation of methods for managing tule fall Chinook strays in the Bonneville
Pool so that the program is consistent with conservation and recovery objectives of the region.
This includes continued monitoring of the restoration of fall Chinook in the Big White Salmon
River.

Little White Salmon NFH

Facility Overview: Little White Salmon NFH is located on the Little White Salmon River one
mile upstream of its confluence with the Columbia River. The Little White Salmon River joins the
Columbia River at RM 162. Drano Lake, a natural depression at the mouth of the river flooded by
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the pool behind Bonneville Dam, is a popular sport and tribal fishing area at the confluence of the
Little White Salmon and Columbia Rivers. The Little White Salmon NFH was placed in operation
following Congressional authorization in 1898 with the intent to support the commercial fishing
industry. The hatchery’s role expanded during the 1930’s under the Mitchell Act to mitigate for
loss of habitat due to the completion of Bonneville Dam in 1938. The hatchery currently
propagates upriver bright (URB) fall Chinook and Carson-strain spring Chinook. A natural barrier
falls immediately upstream of the hatchery precludes upstream migration by salmon and steelhead.
In 1975, the Little White Salmon NFH and Willard NFH were administratively combined to form
the Little White Salmon/Willard NFH Complex (LWS/Willard Complex).

The current personnel plan for the hatchery lists nine full-time employees, which includes the
complex manager and deputy complex manager. The annual operation and maintenance (O&M)
budget (FY2006) for the LWS/Willard Complex was $1,211,424 with $774,376 from NOAA
Fisheries (Mitchell Act), $207,389 from Bonneville Power Administration, $63,699 from the
Army Corps of Engineers (John Day Dam Mitigation), and $165,960 from the Service’s Fisheries
Program. Costs for monitoring and evaluation (M&E) activities in FY2006 were approximately
$422,227 and include $274,966 and $122,261 for tagging/marking at Little White Salmon and
Willard NFHs, respectively. Capital improvements to LWS/Willard Complex totaled $7,055,475
during the period 2000- 2006.

Upriver Bright (URB) Fall Chinook Salmon

Program overview: The program is intended to operate as a segregated harvest program within
the lower Little White Salmon River with returning hatchery-origin adults used exclusively for
broodstock. The broodstock objective at Little White Salmon NFH is to collect and spawn a
minimum of 1,940 adults (930 females) to yield a minimum of 4.46 million green eggs for an on-
station release of 2.0 million subyearling smolts into the Little White Salmon River. The program
also transfers 1.7 million subyearling pre-smolts to the Yakama Nation for acclimation and release
into the Yakima River. On-station releases support commercial, recreational and tribal fisheries in
the ocean, lower Columbia River, and Bonneville pool, particularly recreational and tribal
fisheries in Drano Lake. Releases in the Yakima River support tribal fisheries and restoration of
natural populations in the Yakima River. The URB fall Chinook broodstock at Little White
Salmon NFH was originally developed in the late 1970’s from natural origin adults trapped at
Bonneville Dam. The URB fall Chinook program was established at the LWS/Willard Complex in
1988. The natural population origin of those fish is unknown. NOAA Fisheries excludes Little
White Salmon NFH URB fall Chinook from the Lower Columbia River Chinook Salmon ESU and
other Chinook ESUs representing natural populations.

Benefits: URB fall Chinook released from Little White Salmon NFH provide significant harvest
benefits to recreational and tribal fishers in Drano Lake. Tribes harvested 3,571 and 3,866 URB
fall Chinook from Drano Lake in 2004 and 2005, respectively. In 2006, 600 fish were harvested in
the recreational fishery in Drano Lake. Mean harvests in the Columbia River and ocean fisheries
for brood years 1990-1999 were 1,227 and 1,973 adults, respectively, and accounted for 15% and
24% of all CWT recoveries. Ocean harvest occurs predominantly in Alaska and British Columbia.
URB fall Chinook transferred to - and released from - the Prosser Tribal Hatchery on the Yakima
River contributed an average of 1,605 (32% of returns) and 1,677 (33% of returns) adults to
harvests in the Columbia River and ocean respectively, with an additional 1,750 adults (35%)
escaping to natural spawning areas of the Yakima River.
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Risks: URB fall Chinook released from Little White Salmon NFH stray into the Big White
Salmon River and spawn after fish representing the ESA-listed Lower Columbia River Chinook
ESU have spawned. This natural spawning and superposition of redds poses genetic
(interbreeding) and demographic (disruption of redd produced by tule fall Chinook) risks to
naturally spawning tule fall Chinook that are considered the native stock of the region. Similarly,
URB fall Chinook released into the Yakima River do not represent a native or endemic population
but, instead, represent a genetically segregated hatchery stock that has been propagated artificially
in the Columbia River Gorge region for nearly 30 years. The Review Team concluded that the
release and natural spawning of the Little White Salmon NFH stock of URB fall Chinook in the
Yakima River may not be consistent with restoration goals for fall Chinook in the Yakima River
or genetic conservation goals for naturally spawning populations upstream of McNary Dam. In
general, the release of URB fall Chinook at Little White Salmon NFH appears to result in
significant straying within the Bonneville pool, including straying to areas upstream of The Dalles
Dam.

Recommendations for current program: The Review Team identified 14 specific
recommendations to reduce risks and/or improve benefits of the current URB fall Chinook
program at Little White Salmon NFH. These recommendations include: (a) meeting with the
Yakama Nation to review natural population restoration goals in the Yakima River and broodstock
management goals for fish released into the Yakima River; (b) installation of a fish counter
between the hatchery ladder and the adult holding pond to assist with broodstock collection and
surplusing of adult fish in excess of broodstock needs; (c) assess the feasibility of developing a
terminal fishery on URB fall Chinook at the mouth of the Big White Salmon River, or reduce on-
station releases, to reduce genetic and ecological risks to natural populations; and (d) develop a
PIT tag program for on-station releases to assess downstream migration rates to Bonneville Dam
and to detect returning adult fish at Bonneville Dam for managing terminal fisheries in the
Bonneville pool.

Alternatives to Current Program: The Review Team considered the pros and cons of eight
alternatives to the existing URB fall Chinook program. These alternatives range from the current
program with full implementation of all program specific recommendations (Alternative 1) to
termination of the existing program with decommissioning of the facility (Alternative 8). The
Team recommends immediate implementation of Alternative 1, including concurrent discussions
with co-managers for terminating the current program and replacing it with on-station rearing of
URB fall Chinook from hatchery programs operated upstream of John Day Dam. A much smaller
release program could be maintained at Little White Salmon NFH to support terminal fisheries in
Drano Lake. The Review Team concluded that releases of hatchery-origin URB fall Chinook
should be transferred from Columbia Gorge release sites to upriver areas consistent with the
natural historic distribution of URB fall Chinook in the mid-Columbia region. Little White
Salmon NFH could continue to rear URB fall Chinook for that purpose, but on-station releases
would be reduced only to the level necessary to support a terminal fishery in Drano Lake. Eyed
eggs or gametes would be transferred from the mid-Columbia region to Little White Salmon NFH
annually, and the resulting subyearling smolts (or pre-smolts) transferred back to the source area
for acclimation and release. This proposed long-term approach is expected to confer most of the
benefits realized by the current URB fall Chinook segregated hatchery program while reducing
risks to naturally spawning fall Chinook populations in the Big White Salmon River and
elsewhere (e.g., Yakima River). This long-term approach will require cooperative agreements
among co-managers.
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Spring Chinook Salmon (Carson NFH strain)

Xii

Program overview: The program is intended to operate as a segregated harvest program within
the lower Little White Salmon River with returning hatchery-origin adults used exclusively for
broodstock. The broodstock objective at Little White Salmon NFH is to collect and spawn a
minimum of 1,170 adults (760 females) to yield a minimum of 1.11 million green eggs for an on-
station release of 1.0 million yearling smolts into the Little White Salmon River. On-station
releases support recreational and tribal fisheries in the lower Columbia River and Bonneville pool,
particularly in Drano Lake. Little White Salmon NFH spring Chinook are derived from the Carson
NFH, and NOAA Fisheries excludes the hatchery stock from the Lower Columbia River Chinook
Salmon ESU and other Chinook salmon ESUs representing natural populations.

Benefits: Spring Chinook released from Little White Salmon NFH provide significant harvest
benefits to recreational and tribal fishers in Drano Lake. Approximately 25% of all coded wire tag
recoveries occurred in Drano Lake with a mean annual harvest of 1,289 spring Chinook.
Approximately 20% of all recoveries occurred in the mainstem Columbia River with a mean
return of 1,507 adults back to the hatchery (53% of adult returns). Adult spring Chinook trapped at
the hatchery in excess of broodstock needs are provided to tribes and food banks.

Risks: The Review Team did not identify any significant risks of the spring Chinook program at
Little White Salmon NFH. In general, these fish do not stray from the Little White Salmon River
to a level that would be a concern.

Recommendations for current program: The Review Team identified seven specific
recommendations to reduce risks and/or improve benefits of the current spring Chinook program
at Little White Salmon NFH. These recommendations include: (a) phase out of the regularly-
scheduled prophylactic use of erythromycin-medicated feed and development of criteria for the
therapeutic treatment of bacterial kidney disease (BKD); (b) complete the three-year test of the
new baftled raceways vs. standard raceways, plus include an evaluation of the current rearing
density of 0.2 relative to a lower density of 0.1; and (c) PIT tag 15,000 fish prior to release to
determine rate of outmigration to Bonneville Dam and to detect returning adults at the dam to
assist with fisheries management in the Bonneville pool and Drano Lake.

Alternatives to Current Program: The Review Team considered the pros and cons of six
alternatives to the current spring Chinook program. These alternatives range from the current
program with full implementation of all program specific recommendations (Alternative 1) to
termination of the existing program with decommissioning of the facility (Alternative 6). The
Team recommends immediate implementation of Alternative 1 coupled with discussions with
comanagers to transition to the Klickitat River hatchery stock of spring Chinook as a long-term
goal (5-15+ years). Under this long-term alternative, the Klickitat Hatchery would develop an
integrated Klickitat River broodstock by including wild spring Chinook captured at Lyle Falls on
the Klickitat River. This integrated broodstock would then provide eyed eggs or gametes annually
to Little White Salmon NFH to meet genetic broodstock requirements via a stepping stone
approach. This “stepping stone” approach would not require direct take of wild fish for broodstock
at Little White Salmon NFH but would require adequate genetic integration of the Klickitat
Hatchery stock with the natural population of spring Chinook in the Klickitat River. The Klickitat
River stock has been identified by the Washington Department of Fish and Wildlife (WDFW) as
the appropriate stock for reintroduction of spring Chinook in the Big White Salmon River after
removal of Condit Dam. This long-term approach at Little White Salmon NFH would continue to
provide harvest benefits in Drano Lake and the lower Columbia River while, at the same time,
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assisting with the reintroduction of spring Chinook in the Big White Salmon River. This long-term
goal is contingent upon infrastructure improvements at Klickitat Hatchery and fish collection
facilities in the Klickitat River.

Willard NFH

Facility Overview: Willard NFH is located on the Little White Salmon River approximately five
miles upstream of the Little White Salmon NFH. A barrier falls immediately upstream of Little
White Salmon NFH precludes upstream migration of salmon and steelhead to the Willard NFH.
However, Willard NFH can release juvenile salmonids which migrate downstream over the falls to
the Columbia River.

The Columbia River Research Laboratory, a satellite research station of the Western Fisheries
Research Center, U.S. Geological Survey (USGS), Seattle, WA, is co-located adjacent to Willard
NFH (Cook, WA). Willard NFH was authorized by an amendment to the Mitchell Act to mitigate
for fisheries lost due to the construction and operation of hydroelectric dams on the Columbia
River. The earliest reports available indicate that the Willard NFH was initially planned and
constructed as a fall Chinook facility. However, the very cold water temperatures at Willard NFH
inhibited the rearing of fall Chinook, but those temperatures were adequate for rearing coho
salmon and spring Chinook.

In 1975, the Little White Salmon NFH and Willard NFH were administratively combined to form
the LWS/Willard Complex. Administration of the Complex occurs at Little White Salmon NFH.
Complex facilities are managed, staffed, and budgeted as a single entity. The current personnel
plan for Willard NFH lists four full-time employees, which includes the hatchery manager, two
fish culturists, and a fish biologist.

For many years, 1.0 million yearling coho salmon were released from Willard NFH with brood
stock collection at Little White Salmon NFH. Due to funding shortfalls in the Mitchell Act and
shifting priorities, this coho program was discontinued in 2004. Since 2004, no fish have been
released into the Little White Salmon River from Willard NFH.

Willard NFH currently rears coho salmon in support of the Yakama Nation’s coho reintroduction
program in the Wenatchee River.

Wenatchee River Coho Salmon

Program overview: The Yakama Nation, with assistance from the Service, conducts this program
with the goal of reintroducing coho salmon to the Wenatchee River, Washington. The program
was initiated in 1999 with the release of hatchery-origin coho from Eagle Creek and Willard NFHs
(lower Columbia “early-returning” stocks) into the Wenatchee River. The initial goal of the
program was to establish a self-sustaining hatchery-propagated stock in the Wenatchee River. That
goal has been achieved (Phase ). At the present time, returning hatchery-origin adults are trapped
in the Wenatchee River at Dryden Dam (near Cashmere, WA) and Tumwater Dam (upstream of
Leavenworth, WA), and at Leavenworth NFH on Icicle Creek. Adult coho trapped in the
Wenatchee River watershed are transported to Entiat NFH (on Entiat River) and spawned there.
Fertilized eggs are incubated initially at Entiat NFH. Eyed eggs are transferred from Entiat NFH to
Willard NFH for hatching and rearing. Yearling coho are transferred back to the Wenatchee River
for acclimation and release from several locations, including Leavenworth NFH. At the present
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time, returning hatchery-origin adults in the Wenatchee River are used exclusively for broodstock.
Current goals of the program are to establish naturally spawning populations and then integrate
natural-origin fish into the broodstock as part of a naturalized, Wenatchee River stock. Willard
NFH currently receives 670,000 eyed eggs annually and transfers back approximately 650,000
yearling pre-smolts (19-21 fish per pound) for acclimation and release in the Wenatchee River one
year later. The long-term goal is to attain a level of abundance and viability sufficient to support
tribal harvest and conservation goals in the Wenatchee River. The Wenatchee River coho program

is reviewed here for the purpose of evaluating Service options and potential priorities for Willard
NFH and the LWS/ Willard Complex.

Benefits: The program has successfully achieved its first major goal of establishing a self-
sustaining hatchery-propagated population of coho salmon in the Wenatchee River basin.

Risks: The Review Team did not identify any significant risks of the current program, although
the continued transfer of yearlings from Willard NFH to Leavenworth NFH does pose some
disease risks to spring Chinook reared on station at Leavenworth NFH.

Recommendations for current program: The Review Team identified two specific
recommendations for the current Wenatchee River coho reintroduction program at Willard NFH.
The Service should continue to seek funding on behalf of the Yakama Nation and continue to
provide facilities and logistic support for the program.

Alternatives to Current Program: The Review Team considered the pros and cons of six
alternatives to the existing coho program. These alternatives range from the current program with
implementation of all program specific recommendations (Alternative 1) to termination of the
existing program with decommissioning of the facility (Alternative 6). The Team generally
supports two alternatives contingent on Service and comanager priorities. As an immediate
recommendation, the Team recommends implementation of Alternative 1 and continued support
of the Yakama Nation’s coho reintroduction program in the Wenatchee River. The team also
supports establishment of a bull trout recovery program for the Big White Salmon River (or other
locations) if artificial propagation is considered a priority in support of bull trout recovery
(Alternative 3).

Little White Salmon, Willard NFH complex alternatives

The Review Team identified four additional alternatives for the current programs at Little White
Salmon and Willard NFHs when treated together as a complex. Three of the four alternatives deal
with various aspects of the White River spring Chinook captive breeding program. This is a new
program designed to help recover endangered spring Chinook in the White River within the
Wenatchee River basin. The fourth alternative includes use of an auxiliary incubation facility,
Carson Depot Springs, for incubation and propagation of chum salmon, or other listed species, in
support of ESA priorities in the Columbia River Gorge region.

Conclusions

The Review Team concluded that the current spring Chinook salmon program at the Carson NFH
is providing a significant harvest mitigation benefit within the Wind River basin and in fisheries in
the mainstem lower Columbia River. Recent ongoing studies and other available information
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indicate that ecological interactions between hatchery-origin spring Chinook and natural
populations of steelhead within the Wind River basin are either minor or insignificant. In general,
the spring Chinook program at Carson NFH appears to be providing significant harvest benefits
with little biological risks to natural populations in the Wind River.

The Review Team similarly concluded that the current tule fall Chinook program at Spring Creek
NFH is providing significant harvest mitigation benefits to tribal fisheries in the Bonneville pool
and to recreational and commercial fisheries in the mainstem lower Columbia River and coastal
waters of the United States and Canada. However, the current water supply and reuse system pose
demographic and fish health risks to the hatchery stock, and the Team recommends that the size of
the program be reduced from 15.1 million to 10.5 million fall Chinook subyearlings to reduce
those risks via lowered rearing densities.

The fall Chinook stock at Spring Creek NFH was initially developed in the early 1900’s from
natural-origin adult spawners in the Big White Salmon River; consequently, the Review Team
supports the use of this stock and facilities at Spring Creek NFH to assist with recovery of fall
Chinook populations in the Big White Salmon River after removal of Condit Dam. The Team
advises the Service to complete genetic stock identification work on present natural spawners in
the Big White Salmon River and work with co-managers to develop a restoration strategy for the
natural population in this watershed. The Team also recognizes that the presence of nearby large-
scale hatchery production programs at Spring Creek and Little White Salmon NFHs require means
of controlling or excluding most hatchery-origin adults from the natural production areas of the
Big White Salmon River.

The Team was somewhat uncomfortable with the present lack of defined recovery strategies for
listed fall Chinook, coho, and chum salmon in tributaries of the Bonneville Pool. The Big White
Salmon River in particular was not addressed in the development of the state of Washington
component of the Lower Columbia Recovery Plan. The Team understands that inter-agency
discussions are ongoing concerning restoration of salmon and steelhead in the Big White Salmon
River following the scheduled removal of Condit Dam, but a detailed restoration strategy has not
yet been developed. The Team advises the Service to closely track completion of the Lower
Columbia Recovery Plan and adjust future program goals for Gorge NFHs consistent with
forthcoming recovery strategies.

The Review Team concluded that the current upriver bright (URB) fall Chinook program at Little
White Salmon NFH is providing significant harvest mitigation benefits to tribal and recreational
fisheries in the Bonneville pool, particularly Drano Lake, and recreational and commercial
fisheries in the mainstem lower Columbia River and coastal waters of the United States and
Canada. However, the Team was concerned with the genetic and ecological impacts of this
introduced mid-Columbia stock on the viability and recovery of natural populations of fall
Chinook that are included with the Lower Columbia River Chinook ESU. The Team was also
concerned about biological and management inconsistencies between the current URB fall
Chinook stock propagated at Little White Salmon NFH and conservation/restoration goals for
URB fall Chinook in the Yakima River and mid-Columbia region. The Team concluded that the
current program and on-station releases of URB fall Chinook at Little White Salmon NFH should
be terminated and replaced with on-station rearing of URB fall Chinook from hatchery programs
operated upstream of John Day Dam. A much smaller release program could be maintained at
Little White Salmon NFH to support terminal fisheries in Drano Lake.
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As a long-term goal, the Team recommends reducing the number of URB fall Chinook released in
the Bonneville pool region and increasing the number of fish released upstream within historic
natural population areas of URB fall Chinook. Such a management adjustment would also serve
the goal of providing in-place and in-kind mitigation for the loss of upriver bright fall Chinook
spawning habitats inundated by the pools behind John Day Dam and other projects (e.g., McNary
Dam). As noted above, this long-term approach will require cooperative agreements among co-
managers.

Large hatchery fall Chinook mitigation programs, such as those at Little White Salmon and Spring
Creek NFHs, release large numbers of juvenile fish into the lower Columbia River. The Team is
aware of little information which allows fishery managers to assess any impacts which these
programs may have on the continued viability of listed naturally spawning fall Chinook salmon in
the lower Columbia River, including the Columbia River estuary. The Team encourages further
assessment of this possible interaction and future adjustment to hatchery programs, as necessary,
to reduce or eliminate possible adverse effects on natural populations.

The Review Team concluded that the current spring Chinook salmon program at Little White
Salmon NFH is providing a significant harvest mitigation benefit within Drano Lake and in
fisheries in the mainstem lower Columbia River. The Team proposes that the Service work closely
with the Yakima Nation and the Washington Department of Fish and Wildlife to transition to a
suitable local broodstock such as the Klickitat spring Chinook stock. This would allow the present
mitigation program to proceed with reduced impact on nearby natural population areas and would
allow this program to support the proposed reintroduction of spring Chinook into the Big White
Salmon River.

The Review Team concluded that the current coho salmon reintroduction program at Willard NFH
is providing a long-term conservation benefit to salmonid ecosystems in the Wenatchee River and
tributaries of the upper Columbia River. The Team notes that the facilities and water supply at
Willard NFH are capable of playing an important role in several proposed conservation and
reintroduction programs. The Team expects that the current coho program at Willard NFH will
eventually be phased out and supplanted by other conservation programs as upper river facilities
are developed to support this reintroduction program and as natural reproduction of coho in the
upper Columbia River increases.

Overall, the Team concludes that the four National Fish Hatcheries in the Columbia River Gorge
region are playing a valuable and effective role in partially mitigating for the effects of habitat loss
and mortality caused by hydroelectric development in this section of the Columbia River. These
hatchery facilities are also uniquely situated to support reintroduction and restoration of native
salmon species in tributary streams of the Columbia River Gorge and elsewhere while continuing
to provide fishery benefits in the region.
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l. Introduction

In the past 150 years, habitat alterations, hydroelectric development and consumptive fisheries have
affected the productivity, abundance, spatial distribution, and diversity of natural populations of
salmon and steelhead (Oncorhynchus mykiss) in the Pacific Northwest. To mitigate for those impacts,
hatcheries have been used to increase the number of fish available for harvest. However, long-term
conservation needs of natural salmonid populations and their inherent genetic resources now require a
reexamination of the role of hatcheries in basin-wide management and conservation strategies.

Hatcheries need to be part of a holistic and integrated strategy that combines habitat, hydropower and
harvest needs for conserving and managing fishery resources. These strategies must establish short-
and long-term goals for both hatchery-propagated and naturally-spawning populations. However,
modifying hatchery programs and operations to achieve both conservation and harvest goals in a
coordinated manner is difficult and complex. Scientific uncertainties exist regarding the ability of
hatcheries and hatchery-origin fish to directly assist with recovery of naturally-spawning populations
while, at the same time, sustaining major fisheries. Uncertainties also exist regarding genetic and
ecological interactions between natural- and hatchery-origin fish. Only an objective, collaborative,
science-based approach can address these problems in a manner that is both scientifically defensible
and accepted by the public.

In an effort to improve its hatchery programs and to ensure that existing facilities are best meeting
conservation and harvest goals, the U.S. Fish and Wildlife Service (Service) initiated, in October
2005, a three-year review of the 21 salmon and steelhead hatcheries that the Service owns or operates
in the Columbia River Basin. The goal of these reviews is to ensure that Service hatcheries are
operated in accordance with best scientific principles, and contribute to sustainable fisheries and the
recovery of naturally-spawning populations of salmon, steelhead and other aquatic species.

This internal review is modeled after the recent Puget Sound and Coastal Washington Hatchery
Reform Project.” That project provided a solid template and operational tools (e.g. software
spreadsheets, population dynamic models) for reviewing Service hatcheries in the Columbia River
Basin. Much of the background information necessary for reviewing hatcheries in the Columbia River
Basin has already been compiled in Hatchery and Genetic Management Plans (HGMPs),’
Comprehensive Hatchery Management Plans (CHMPs),” and the Artificial Propagation Review and
Evaluation (APRE)® database developed by the Northwest Power and Conservation Council
(NWPCC).

Based on the recommendations of a Hatchery Review Working Group (Working Group),’ the
Assistant Regional Director for Fisheries (ARD) has assembled a Columbia Basin Hatchery Review
Team (Review Team). This Review Team, comprised of Service and other federal agency scientists,
has adapted the Puget Sound and Coastal Washington Hatchery Scientific Review Group’s (HSRG)
scientific framework, principles and hatchery review tools and is applying them to create

® For more information on this project, and for all project publications, see www.hatcheryreform.org.

® For more information on HGMPs, visit www.nwr.noaa.gov/Salmon-Harvest-Hatcheries/Hatcheries/Hatchery-
and-Genetic-Management-Plans.cfm.

" For more information on CHMPs, visit www.fws.gov/pacific/Fisheries/CHMP.htm.
® For more information on APRE, visit www.nwcouncil.org/fw/apre/.

° The Working Group was appointed in November 2004 by the Service’s Assistant Regional Director for
Fisheries, Pacific Region. The Working Group’s report and all other Columbia Basin Hatchery Review documents
are available from the project’'s website, www.fws.gov/Pacific/fisheries/hatcheryreview/.
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recommendations for each hatchery program and facility. The team provides continuity with the
HSRG because two members (including the chair) served on the HSRG, the vice chair served on the
policy-makers’ Hatchery Reform Coordinating Committee, and three other team members represented
the Service at HSRG regional review meetings. The Service has contracted for project facilitation with
Long Live the Kings (LLTK), a non-profit organization devoted to restoring wild salmon to the waters
of the Pacific Northwest. LLTK has provided facilitation, communications and coordination for the
Puget Sound and coastal Washington hatchery review process.

Review Team members include:

e Don Campton (Chair), Senior Scientist, USFWS, Abernathy Fish Technology Center,
Longview, Washington.

e Douglas DeHart (Vice Chair), Senior Fishery Biologist, USFWS, Pacific Regional Office,
Portland, Oregon.

e Ray Brunson, Fish Health Biologist, USFWS, Olympia Fish Health Center, Olympia,
Washington.

e Tom Flagg, Supervisory Fish Biologist, NOAA Fisheries, Manchester Research Station,
Manchester, Washington.

o Joe Krakker, Fishery Biologist, USFWS, Lower Snake River Compensation Plan Office,
Boise, Idaho.

e Larry Marchant, Project Leader and Manager, USFWS, Spring Creek NFH, Underwood,
Washington.

e Doug Olson, Hatchery Assessment Team Leader, USFWS, Columbia River Fisheries
Program Office, Vancouver, Washington.

e Larry Telles, Fishery Biologist and Deputy Manager, USFWS, Quilcene NFH, Quilcene,
Washington.

o Dave Zajac, Fish and Wildlife Biologist, USFWS, Western Washington Fish and Wildlife
Office, Lacey, Washington.

o David Carie (alternate), Fisheries Management Biologist, USFWS, Mid-Columbia Fishery
Resource Office, Leavenworth, Washington.

e Susan Gutenberger (alternate), Supervisory Microbiologist, USFWS, Lower Columbia River
Fish Health Center, Willard, Washington.

Team support members include:

e Michael Schmidt (Facilitator), Director of Fish Programs, Long Live the Kings, Seattle,
Washington.

o Amy Gaskill and Cheri Anderson (Outreach), External Affairs Specialists, USFWS, Pacific
Region Fisheries Program, Pacific Regional Office, Portland, Oregon.

The Fisheries ARD has also appointed a Hatchery Oversight Team (Oversight Team), consisting of
line supervisors with policy and managerial responsibilities, as the Service’s primary internal
mechanism to oversee the review process, monitor its progress, and transmit communications and
reports from the Review Team to the ARD and project leaders within the Service’s Pacific Region
Fisheries Program. The Oversight Team, along with the ARD, will be the primary contact group
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between the Service and its partners for developing mechanisms and policies for implementing, or
modifying, the Review Team’s recommendations.

The review process began in October 2005 with the Warm Springs National Fish Hatchery (NFH).
This hatchery is located on the Warm Springs River, in the Deschutes River watershed/Columbia
Plateau province, in Oregon. This review was conducted as a pilot to help the Service test and refine
the review process. Fishery co-managers and stakeholders were involved in the review process and
asked to comment on draft reports and recommendations. The final report for Warm Springs NFH was
released in May, 2006 (available at www.fws.gov/Pacific/fisheries/hatcheryreview/reports.html).

Following this pilot review, the Service adjusted the process for reviewing federal hatcheries in three
regions: Mid-Columbia, Lower Columbia, and Lower Snake River (Fig. 1). Facilities in these regions
include five NFHs in the Lower Columbia region (Eagle Creek, Carson, Little White Salmon, Willard
and Spring Creek NFHs); three NFHs in the Mid-Columbia region (Leavenworth, Entiat and Winthrop
NFHs); three NFHs in the Snake River region (Dworshak, Kooskia and Hagerman NFHs); and nine
federally-owned hatcheries operated by the states of Washington, Oregon or Idaho as part of the
Lower Snake River Compensation Plan (LSRCP). The Service plans to complete reviews of all
National Fish Hatcheries by December 2007 and all federally owned facilities in the Snake River
region by December 2008.
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% Modified figure from: Rawding (2000). Draft White Salmon River Subbasin Summary-
http://www.cbfwa.org/FWProgram/ReviewCycle/fy2001cg/workplan/WhiteSalmon.doc.
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ll. Components of this Report

This report provides assessments and recommendations developed from a comprehensive review of
current propagation programs at four National Fish Hatcheries in the Columbia River Gorge Province
(Carson NFH, Spring Creek NFH, Little White Salmon NFH and Willard NFH). Recommendations
presented herein are based on the best scientific information available at the time of the review. This
information includes peer-reviewed scientific information in published works (scientific journals,
etc.), agency reports, and pertinent information directly accessible via electronic download. In its
review, the Team followed three fundamental principles it adopted from the HSRG (Mobrand et al.
2005'): (1) hatchery programs need to have well-defined goals in terms of desired benefits; (2) they
must be scientifically defensible; and (3) they need to have programmatic flexibility to respond
adaptively to new information.

The Review Team reviewed a large number of background documents, toured the four NFHs and
other facilities (e.g. Condit Dam) and habitat features, and received presentations on a variety of
Gorge salmonid management issues. The Team then met with biologists representing the co-managers
and stakeholders to discuss the purpose of the review, hatchery operations, stock goals, and specific
issues the co-managers and stakeholders wanted the Review Team to consider. Workshops for
gathering that information used the recently-developed All-H Analyzer (AHA) decision support tool'?
to document goals, premises and explore alternatives (Appendix A). All source documents not readily
available to the general public are accessible via the Service’s hatchery review website'’. Appendix B
of this report summarizes the hatchery information on which the review and recommendations are
based.

Based on the information gathered, the Review Team assessed benefits and risks of each hatchery
program relative to current or short-term (10-15 years) goals and then drafted a set of preliminary
recommendations that would increase or maintain benefits while minimizing or reducing risks,
respectively. The Team also examined possible program alternatives at each of the four hatcheries to
address long-term (15-50 years or greater) conservation and/or harvest goals. The review concluded
with an oral presentation of these findings to the co-managers. The Review Team developed a draft
report, circulated it to comanagers for initial comment, and then posted it on the Team’s website for
one month for public comment. The final report presented here was prepared after written comments
on the draft report were received from co-managers and interested stakeholders. Review Team
responses to those comments are presented in Appendix C. The complete texts of all written comments
received are compiled in Appendix D.

Watershed Overview

The following report contains background overviews of the Wind, Big White Salmon and Little White
Salmon river watersheds, and Bonneville pool area behind Bonneville Dam. Each overview includes
information on geography, fisheries, conservation, habitat, and the current status of each salmonid

Y Mobrand, L., J. Barr, L. Blankenship, D.E. Campton, T.T.P. Evelyn, T.A. Flagg, C.V.W. Mahnken, L.W. Seeb,
P.R. Seidel, and W.W. Smoker. 2005. Hatchery reform in Washington State: principles and emerging issues.
Fisheries 30(6): 11-23.

2 For more information on AHA, see “AHA Technical Discussion Paper” on the Publications page of
www.hatcheryreform.org and the Tools page of the “Managing for Success” website:
http://www.managingforsuccess.us/site/tools_aha/321/aha.aspx

8 www.fws.gov/Pacific/fisheries/hatcheryreview/
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stock within the respective areas. Information on the status and hatchery propagation of each stock is
summarized in a table for quick reference.

Stock Status

An understanding of the current status of each salmonid stock in each watershed was necessary for
assessing the benefits and risks associated with each hatchery program. The Review Team
summarized the current status of each stock in terms of four population parameters: biological
significance, viability, habitat, and harvest. Each of those parameters was given a generalized rating of
“high”, “medium”, or “low” as a foundation for assessing the benefits and risks of each hatchery
program. The Review Team also needed to understand the short-term (10—15 years) and long-term (50
years or greater) goals for each salmonid stock within each watershed relative to the four population
parameters. However, it was neither the mandate nor the responsibility of the Review Team to perform
detailed, scientific assessments of population status. Instead, the Review Team relied on the consensus
assessments of the co-managers: the Yakama Nation , Washington Department of Fish and Wildlife
(WDFW), National Marine Fisheries Service (NOAA Fisheries), and our own Service biologists. The
Review Team also relied on the subbasin plans of the Northwest Power and Conservation Council
(NWPCC)" and reports of the Willamette River and Lower Columbia Region Technical Recovery
Team (WLC-TRT)."

Biological significance is a measure of the biological uniqueness of a particular stock relative to other
stocks of the same species. This measure considers the genetic origins of the stock (e.g. native or non-
native), biological attributes that are unique or shared with other stocks (e.g. life history,
physiological, or genetic attributes), and the extent to which the stock may be considered one
component of a larger population structure, including population subdivisions within the stock. In
general, a stock is defined as having either a low, medium or high biological significance depending on
its level of uniqueness and the ability of other stocks to potentially replace it in the occupying habitat
if local extirpation were to occur. Stocks with high biological significance usually have one or more
unique biological characteristics that may reflect local adaptations and would be difficult to replace by
other stocks of the same species. Consequently, biological significance is not based on the degree to
which the stock may be considered essential for recovery or harvest, but rather on its own innate
biological attributes within the watershed in which the stock occurs. For example, a particular stock or
population may be abundant and productive and, therefore, considered to have high management
significance for harvest or recovery. However, that stock would not necessarily be considered to have
high biological significance unless it possessed biological attributes not shared by other stocks of the
same species or if all other stocks within the region or DPS/ESU'® were substantially less viable. This
approach thus distinguishes the evolutionary legacy of a stock within a particular watershed from co-
manager decisions regarding the potential management value of that stock. In this context, biological
significance ratings are based on the factors described by Mobrand et al. (2005)"7.

Population viability measures the ability of a stock to sustain itself under current environmental
conditions. NOAA Fisheries has assembled several Technical Recovery Teams (TRT) to assess

¥ http://www.nwcouncil.org/fw/subbasinplanning/Default.htm
5 http://www.nwr.noaa.gov/Salmon-Recovery-Planning/Recovery-Domains/Willamette-Lower-
Columbia/Index.cfm

! Distinct Population Segment (DPS) and Evolutionarily Significant Unit (ESU). ESU is NOAA Fisheries
designation for a Distinct Population Segment (DPS) of Pacific Salmon under the U.S. Endangered Species Act.
NOAA Fisheries has retained DPS designations for steelhead (see also footnote #4).

Y Mobrand, L., et al. 2005. Hatchery reform in Washington State: principles and emerging issues. Fisheries
30(6): 11-23.
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viabilities and develop recovery criteria for ESA-listed salmon and steelhead populations throughout
the Pacific Northwest. Those assessments involve significant mathematical modeling and attempt to
predict extinction probabilities over the next 100 years based on four viability parameters: abundance,
productivity, spatial structure, and diversity.'"® Preliminary viability estimates for listed salmonid
stocks in the lower Columbia region have been compiled by the WLC-TRT, '’ and more rigorous
updated estimates are currently available for populations of Lower Columbia coho.”® Where available,
the Review Team relied on those viability estimates, as developed by the Willamette River and Lower
Columbia TRT; otherwise, the Review Team relied on the viability criteria of Mobrand et al. (2005)*".
The goal here was to establish a qualitative understanding of the current viability for each salmonid
stock potentially affected by each Service hatchery program as a foundation for assessing potential
benefits and risks of those programs. However, estimating the viability of a natural population,
including integrated hatchery stocks, is difficult because those estimations require detailed evaluations
of natural reproductive output and enumeration of natural-origin adult returns over multiple
generations. . In contrast, the viability of segregated hatchery stocks is relatively simple and is
determined primarily by the number of hatchery-origin adult recruits (R) recaptured in fisheries, the
hatchery, or other areas per adult spawner (S) one generation earlier (R/S).

Habitat conditions for a particular stock are assessed quantitatively through estimates of the capacity
and productivity of the habitat to support adult spawners and juveniles (e.g. via spawner-recruit
models), and to subsequently produce smolts in sufficient numbers to yield returning adults. In this
context, premises regarding habitat refer primarily to natural populations and the specific watersheds
in which hatcheries are located. These premises are important for assessing the ability of the local
habitat and watershed to support self-sustaining natural populations and genetically integrated
hatchery broodstocks, including assessment of risks posed by hatchery-origin fish spawning naturally.
The productivity and capacity of a watershed are difficult to estimate directly, but the Ecosystem
Diagnosis and Treatment (EDT) model attempts to predict those parameters for a “focal species”
based on empirical estimates of a variety of habitat parameters (www.mobrand.com/MBI/edt.html).
Where available, the Review Team relied on EDT predictions of current and future habitat conditions
(productivity and capacity) for each salmonid stock in the pertinent watersheds associated with a
Service hatchery. Habitat and capacity parameters can also be adjusted iteratively in spawner-recruit
population dynamic models to yield results that best fit empirical estimates of total adult returns and/or
smolt output under current conditions (Appendix A). This latter approach allows co-managers and
others to evaluate potential alternative strategies for improving long-term population viabilities via
habitat enhancements or other management actions.

Harvest on salmonid fishes occurs at different locations and times and can be assessed by the mean
number of adult fish harvested annually in mixed stock ocean fisheries, mainstem Columbia River
fisheries, and/or terminal fisheries within the particular sub-basin or watershed under consideration

¥ McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C. Wainwright, and E.P. Bjorkstedt. 2000. Viable salmon
populations and the recovery of evolutionary significant units. U.S. Department of Commerce, NOAA Technical
Memorandum NMFS-NWFSC-42, Seattle, WA 156pp. Also see www.nwfsc.noaa.gov/trt/trt_Columbia.htm

19 willamette/Lower Columbia Technical Recovery Team (Paul McElhany, Tom Backman, Craig Busack, Steve Kolmes,
Jim Myers, Dan Rawding, Ashley Steel, Cleve Steward, Tim Whitesel, Chuck Willis). 2004. Status evaluation of salmon
and steelhead populations in the Willamette and Lower Columbia River Basins. Available at:
www.nwfsc.noaa.gov/trt/wic_docs/wlic_pop_eval_7_28_04.pdf

20McEIhany, Paul., Craig Busack, Mark Chilcote, Steve Kolmes, Bruce Mclntosh, Jim Myers, Dan Rawding, Ashley Steel,
Cleve Steward, David Ward, Tim Whitesel, Chuck Willis. 2006. Revised viability criteria for salmon and steelhead in the
Willamette and Lower Columbia Basins (Review Draft, April 1, 2006). Available at:

www.nwfsc.noaa.gov/trt/viability report_revised.cfm

2 Mobrand, L., et al. 2005. Hatchery reform in Washington State: principles and emerging issues. Fisheries
30(6): 11-23.
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(Appendix A). Harvest parameters can be adjusted in a manner analogous to adjusting habitat
parameters (as described above) to identify levels of harvest that are sustainable under a particular set
of habitat conditions as measured by productivity and capacity.

Hatchery Programs

Hatchery programs are associated with many salmonid stocks. In general, hatchery programs can be
classified according to their type and purpose.

Hatchery programs are classified as either integrated or segregated according to the genetic goals for
the broodstock. Hatchery programs (or broodstocks) are classified as integrated if natural-origin fish
are systematically included in the broodstock each year with the goal that the natural environment will
primarily determine the genetic constitution of hatchery-origin fish. The integrated strategy manages
hatchery and wild fish as one population (or one gene pool) that spawns in two different environments
but recognizes that the phenotypic performances of hatchery and wild fish can be quite different even
when the two components are genetically the same. Segregated programs or broodstocks are intended
to maintain the hatchery population as a distinct, genetically segregated population via the exclusive
use of hatchery-origin adults for broodstock. The segregated strategy creates a hatchery-adapted
population that can facilitate management goals (e.g. harvest) but which can also increase genetic and
ecological risks to natural populations.

Hatchery programs need to be defined also in terms of their intended benefits. The primary purpose of
most hatchery programs is to achieve conservation or harvest benefits (or both). A secondary purpose
can also be conservation or harvest, but often includes education, research, socioeconomic or
cultural/ceremonial benefits. These purposes should be closely linked to the goals of hatchery
programs. Although mitigation is often stated as a “purpose” of a hatchery program, mitigation
typically refers to the replacement of wild fish with hatchery fish without defining specific goals in
terms of desired benefits (e.g., mitigate for fish losses associated with hydropower dams).

Operational Considerations

The Review Team considered all components of each hatchery program. Major features and issues of
each program were summarized into the following subcategories: (a) program goals and objectives; (b)
broodstock choice and collection; (c¢) hatchery and natural spawning, including adult returns; (d)
incubation and rearing; (e) release and outmigration; (f) facilities and operations; (g) research,
monitoring, and accountability, and (h) education and outreach.

Benefit and Risk Assessment

In conducting this review, the Review Team considered a wide range of possible benefits and risks
potentially conferred and imposed, respectively, by hatchery programs.

Benefits considered include:
e Contributions to tribal and non-tribal harvests (commercial and recreational).
e Short- and long-term conservation benefits (both demographic and genetic).

e Research opportunities afforded by the program.
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Educational, cultural, ceremonial and socioeconomic benefits conferred by the program and
the hatchery facility itself.

Risks considered include:

Genetic Risks

Risks from artificial propagation on the genetic constitution and fitness of hatchery-origin fish
representing the cultured stock.

Risks from natural spawning by hatchery-origin adults on the mean fitness of natural-origin
fish of the same species in target and non-target watersheds.

Demographic Risks

Pre-release risks from the hatchery facility and operations on the abundance of the propagated
stock including the following: pre-spawning mortality associated with trapping, holding
and/or bypassing adults; disease risks associated with overcrowding or high rearing densities
of cultured fish, inadequate fish health protocols and water flow alarms to prevent catastrophic
fish losses in the hatchery; poaching by humans; and predation by birds, mammals and fish at
the point of release or on the hatchery grounds (e.g. by otters and birds).

Post-release risks to the abundance of the propagated stock, including congregation of released
fish at the release point and/or unnatural surface feeding (conditioned by hatchery rearing) that
may increase vulnerability of released juveniles to predators, thus decreasing smolt-to-adult
survival.

Demographic risks from the hatchery operations on the abundance of other stocks and species
within the watershed in which the hatchery is located (e.g., effects of a barrier weir for
trapping adults for hatchery broodstock).

Ecological Risks

Competition, predation, and disease transfer from hatchery-origin adults and juveniles of the
propagated stock to naturally spawning populations of the same species or stock in target and
non-target watersheds.

Competition, predation, and disease transfer from hatchery-origin adults and juveniles of the
propagated stock to naturally spawning populations of different species in target and non-
target watersheds, including non-salmonid fish species of particular concern (e.g. lamprey).

Risks from the hatchery facility and operations on the aquatic biota and ecosystem within the
target watershed, including the effects of hatchery effluent, water intake, use of chemicals, and
upstream/downstream passage of fish and other aquatic species in the watershed.

Risk of antibiotic use resulting in developing resistant strains of pathogenic organisms that
infect salmonid fishes, other aquatic species, and humans.

Producing fish that are not qualitatively similar to natural fish of the same species in size,
growth rate, morphology, behavior, physiological status or health, which may adversely affect
the performance of natural fish via competition or predation.

/. Components of this Report 9
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e The Team recognizes that hatchery-origin juveniles and adults may ecologically impact other
fish species and populations in the estuary and ocean environment; however, little information
on these cumulative effects is currently available.

Physical Risks

o Risks from the hatchery facility and operations to human health and safety, including potential
contaminants.

The Team evaluated the benefits and risks of all operational and physical components of the hatchery
program These components are the same as those outlined above under Operational Considerations.
Those evaluations then formed the bases of the Team’s recommendations.

Recommendations

After careful assessment of the benefits and risks conferred by a hatchery program, the Review Team
developed a series of recommendations to increase the likelihood of achieving the desired goals and
benefits of the program and/or reducing biological and other risks. Recommendations for the current
hatchery programs are grouped into the same categories as listed above under Operational
Considerations. Recommendations for current programs are intended to address short-term goals and
needs.

Alternatives

The review team then identified several alternatives to the current program, as suggested by
comanagers or inferred from long term goals for salmonid stocks within the region, with an overall
assessment of the merits and shortcomings (pros and cons) of those potential alternatives relative to
the current program. By default, the following alternatives were included in each assessment: (a) the
current program with full implementation of all recommendations and (b) termination of the current
program and decommission of the hatchery in favor of alternative mitigation strategies (e.g., habitat
restoration, construction of a new hatchery elsewhere, etc). The Team then selected a recommended
alternative, or combination of alternatives, that the Team concluded would provide the greatest
benefit-risk ratio in support of long-term harvest and conservation goals in the future.
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I1l. Bonneville Pool Overview

The major reach of the Columbia River through the Columbia River Gorge was impounded by
Bonneville Dam after its construction in 1938. The Bonneville Pool contains several major tributaries
including the Wind, Big White Salmon, Hood, and Klickitat rivers. ESA-listed populations of Chinook
salmon, coho salmon, chum salmon, and steelhead occur in this area. An ESA recovery plan is under
preparation and is expected to be complete for the lower Columbia River by early 2008. Bonneville
Pool supports significant recreational and tribal treaty fisheries. Several non-federal salmon and
steelhead hatcheries are present in the Bonneville pool and Gorge regions.

Bonneville State Hatchery (Oregon Department of Fish and Wildlife)

Bonneville Hatchery was constructed in 1909 immediately downstream from the present location of
Bonneville Dam. In 1957 the facility was remodeled and expanded as part of the Columbia River
Fisheries Development Program (Mitchell Act) -- a program to enhance declining fish runs in the
Columbia River Basin. The hatchery underwent another renovation in 1974 as part of the U.S. Army
Corps of Engineer’s mitigation of fish losses from the construction of the John Day Dam. Tanner
Creek and wells provide the water for the hatchery. The Bonneville Hatchery facility includes 4 adult
holding ponds, 30 converted Burrows ponds, 30 raceways, and incubation facilities.

Oxbow State Hatchery (Oregon Department of Fish and Wildlife)

Oxbow Hatchery is located approximately 1 mile east of Cascade Locks, Oregon. The Oxbow
Hatchery was originally constructed in 1913 to provide additional rearing facilities for Bonneville
Hatchery. It was relocated to its present site in 1937 following the construction of Bonneville Dam.
The hatchery facilities sit on 33.5 acres with water supplied from Oxbow Springs through gravity
flow. Oxbow operated as a state-funded hatchery until 1952 when it was remodeled and expanded as
part of the Columbia River Fisheries Development Program (Mitchell Act)—a program to enhance
declining fish runs in the Columbia River Basin. The hatchery is presently used for interim egg
incubation and early rearing of spring Chinook, coho, and sockeye salmon. The Oxbow Springs flow
dwindles to about 300 gpm in the summer and fall and is not used for rearing fish during that period.
No adult fish are collected or spawned at Oxbow Hatchery, and no fish are released from this facility.

Cascade State Hatchery (Oregon Department of Fish and Wildlife

Cascade Hatchery is located along Eagle Creek, 2.5 miles west of Cascade Locks, Oregon. Cascade
Hatchery was authorized under the Mitchell Act and began operating in 1959 as part of the Columbia
River Fisheries Development Program — a program to enhance declining fish runs in the Columbia
River Basin. The hatchery grounds occupy 3.8 acres. Water is supplied by gravity flow from Eagle
Creek. The facility is used for egg incubation and rearing of coho. The Tanner Creek coho program is
a segregated-harvest program used to mitigate for fish losses resulting from the Columbia Basin
hydropower system. Adult collection and spawning takes place at Bonneville Hatchery. No adults
return to Cascade Hatchery.

Parkdale Hatchery (Confederated Tribes of the Warm Springs Reservation in Oregon)

Parkdale Hatchery (a.k.a. Parkdale Fish Facility) is located at RM 3.5 on the Middle Fork of the Hood
River, Oregon. Adult collection facilities for the Parkdale Hatchery are located at Powerdale Dam,
which is located at RM 4.0 on the mainstem Hood River. The Parkdale Fish Facility is currently
providing support facilities for a Warm Springs Tribal program to reintroduce spring Chinook to the
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Hood River. Deschutes River spring Chinook have been the source of the reintroduction effort.
Broodstock representing returning adults are currently collected at Powerdale Dam, taken to Parkdale
Fish Facility where they are held, spawned and their fertilized eggs incubated to the eyed stage. Eyed
eggs are transported to Round Butte Hatchery on the Deschutes River for final incubation and rearing.
Yearling pre-smolts are transported to two acclimation sites on the West Fork Hood River one
acclimation pond at the Parkdale Fish Facility for final rearing and volitional release. Non-migrant fish
are trucked and released at the mouth of Hood River. A new weir for broodstock collection and
monitoring of the restoration effort is planned for the Punchbowl Springs area of the West Fork Hood
River. The Parkdale Fish Facility also supports a steelhead supplementation and recreational fishery
program with significant research components (see Araki et al. 2007a,b).”

Klickitat Hatchery (Yakama Nation)

The hatchery is located on the Klickitat River at RM 42, near the town of Glenwood, Washington.
Klickitat Hatchery was authorized and constructed under the Mitchell Act and began operation as part
of the Columbia River Fisheries Development Program. The hatchery was transferred to the Yakama
Nation in 2005 from the Washington Department of Fish and Wildlife and propagates a native
population of spring Chinook. The hatchery also incubates and rears URB fall Chinook and coho that
are imported as eyed eggs from other hatchery sources. The hatchery has four water sources: Indian
Ford Springs, an unnamed spring (designated Indian Ford “B”), Wonder Springs, and the Klickitat
River. Facilities included one concrete adult holding pond, 72 full stacks (14 trays/stack) of vertical
tray incubators, 28 shallow troughs for early rearing, 22 concrete raceways, 12 vinyl raceways, and
three rearing/release ponds. Hatchery facilities also include Lyle Falls Fishway and Broodstock
collection facility, Castile Falls fishway, and McGreedy Creek acclimation site.

2 Araki, H., W.R. Ardren, E. Olsen, B. Cooper, and M.S. Blouin. 2007a. Reproductive success of captive-bred
steelhead trout in the wild: evaluation of three hatchery programs in the Hood River. Conservation Biology
21:181-190; Araki, H., B. Cooper, and M.S. Blouin. 2007b. Genetic effects of captive breeding cause a rapid,
cumulative fitness decline in the wild. Science 318:100- 103.
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IV. Wind River Watershed
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Figure 3. Wind River Watershed”
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Wind River Overview?*

Watershed Description

The Wind River subbasin covers approximately 143,504 acres (224 sq. miles) in central Skamania
County, Washington State. The headwaters originate in the McClellan Meadows area in the southern
Gifford Pinchot National Forest. The major tributaries in the basin include the Little Wind River, Bear
Creek, Panther Creek, Trout Creek, Trapper Creek, Dry Creek, Falls Creek, and Paradise Creek.
Elevation in the basin ranges from 80 to 3,900 feet above sea level. The northwest portion of the basin
is steep and the northeast portion is relatively flat and consists of high elevation meadows. Trout
Creek, a major tributary from the west, has a broad alluvial bench (Trout Creek Flats) in the upper
central portion of the basin. A broad alluvial valley extends along several miles of the middle
mainstem before entering into a steep V-shaped canyon in the lower 20 miles of stream. The lower
southeast portion of the basin, including the Panther Creek and Little Wind River basins, has a
comparatively high gradient. Shipherd Falls, consisting of four 10-15 foot falls, is located at
approximately RM 2.0 and historically blocked the upstream migration of all anadromous fish except
for summer-run steelhead (and possibly Pacific lamprey). A fishway ladder was constructed around
the falls in the 1950’s, thus allowing all anadromous fishes access to the upper Wind River. The basin
has a volcanic, geologic history dating back 12 to 25 million years with more recent lava flows
emanating from Trout Creek Hill are as recent as 300,000 years ago. Relatively recent glacial activity
(15,000-70,000 years ago) has contributed glacial sediments and shaped river valleys. Alluvial
deposits from the Bretz (aka Missoula) Floods during the late Pleistocene have resulted in highly
erodible soils in portions of the lower basin.

Fisheries

The Wind River supports recreational and tribal fisheries on spring Chinook returning to the Carson
NFH. Beginning in 2001, selective fisheries and an abundance-based management agreement (via US
vs. Oregon) have permitted increased harvest of hatchery-origin spring Chinook in Columbia River
fisheries. WDFW and the Yakama Nation negotiate an annual plan for sharing the harvest between
recreational and tribal fisheries. Sport harvest of hatchery-origin spring Chinook in the Wind River
averaged 5,130 fish per year, 1993-2002, with a record 18,036 fish harvested recreationally in 2002.
Tribal harvests averaged 869 fish per year during that same time period, with a mean of 3,189 fish per
year distributed directly to the tribe from surplus adult fish recovered at Carson NFH. A few fall
Chinook (mean < 10 fish/year) are also harvested in the lower Wind River.

The Wind River also supports a popular recreational fishery on summer steelhead. No hatchery
steelhead are currently released into the Wind River, but a catch-and-release on wild (unmarked)
steelhead is allowed. Marked steelhead, representing hatchery-origin strays, can be harvested. Summer
steelhead sport harvest in the Wind River averaged 1,373 fish per year from 1977-1982 but declined to
an average annual harvest of 421 fish per year from 1983-1991. A catch-and-release fishery for wild
steelhead, beginning in 2006, is allowed from September 16 to November 30. Summer steelhead are
also harvested incidentally in the Columbia River mainstem fisheries during the fall months.

* From: Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plans, Vol. 11-Subbasin Plans,
Chapter J-Wind River, December 15, 2004. Lower Columbia Fish Recovery Board, Longview, Washington.
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Fisheries on winter-run steelhead in the Wind River are very limited, due primarily to the relatively
low amount of habitat capacity for winter steelhead downstream from Shipherd Falls. Approximately
25-50 wild winter steelhead are estimated to be harvested annually due to incidental interceptions.
Since 1991, regulations have limited harvest to clipped hatchery-origin fish only. ESA limits fishery
impact (tribal and non-tribal) of Wind River wild winter steelhead to 17% per year.

Conservation

Fall Chinook, coho salmon, chum salmon, summer-run steelhead, and winter-run steelhead are all
native to the Wind River and are included with threatened listings under the U.S. Endangered Species
Act (ESA). Bull trout, which are also listed as threatened under the ESA, do not occur in the Wind
River subbasin. Salmon and steelhead numbers have declined to only a fraction of historical levels
Extinction risks over the next 100 years are considered significant for all ESA-listed salmonid species
in the Wind River, except summer steelhead.

Other species of concern in the Wind River include coastal cutthroat trout and Pacific lamprey. These
species have been affected by many of the same habitat factors that have reduced numbers of
anadromous salmonids. ESA recovery actions targeting salmon and steelhead are expected to provide
significant benefits for those other species.

Habitat

The U.S. Forest Service manages 89% of the land within the Wind River watershed. The President’s
Forest Plan (Record of Decision) categorizes the Wind River Basin as a Tier 1 Key Watershed that
provides critical habitat for anadromous salmonids. Habitat is currently considered fair to excellent
depending on the location. Some areas in the Trapper Creek wilderness are in pristine condition with
excellent habitat. However, most habitat in the subbasin is degraded compared to historic conditions.
Habitat problems noted in the subbasin plan are mainly related to timber harvesting practices and rural
development. This is evidenced by maximum water temperatures exceeding 24° C (75° F) during
summer, increased peak flows, increased sedimentation, lack of large woody debris, increased within-
stream width-to-depth ratios, and lack of riparian vegetation (USFS 1996). A need exists to restore
riparian vegetation, reduce sediment delivery to streams, enhance channel complexity, and ensure
adequate recruitment of large woody debris into the system. The Washington Department of Ecology
has designated stream segments of the Wind River subbasin as water quality impaired. The 303(d) list
identifies segments that do not meet the standards of the federal Clean Water Act. DOE is presently
conducting a TMDL for water temperature in this subbasin.

Current habitat conditions are the result of natural and anthropogenic events, including pre-Columbian
volcanic eruptions, earthquakes, fire, erosion/sedimentation, loss of stream bank vegetation and large
woody debris, and fluctuating peak water flows. Logging, “splash dams”, hydropower development,
water withdrawals, road construction, and rural development have negatively affected fish and wildlife
habitat in the Wind River watershed. The single largest loss of habitat occurred with the flooding of
the lower Wind River after the construction of Bonneville Dam. The dam inundated the primary
spawning areas for fall Chinook and chum salmon and rendered the habitat unusable for this purpose.
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Current Status of Salmonid Stocks

The co-managers have identified 8 principal salmonid stocks in the Wind River watershed, two of
which (chum and tule fall Chinook salmon) are severely depressed.

Wind River hatchery spring Chinook salmon (introduced segregated harvest)
Wind River tule fall Chinook salmon (natural; severely depressed)

Upriver bright fall Chinook salmon (introduced strays from hatcheries outside the Wind
River)

Wind River coho salmon (natural; nearly extirpated)
Wind River chum salmon (natural; nearly extirpated
Wind River summer steelhead (natural)

Wind River winter steelhead (natural)

Wind River cutthroat trout (natural)

Wind River resident rainbow trout (natural)

The tables on the following pages summarize the current status and management premises of salmon
and steelhead stocks in the Wind River. Habitat assessments were obtained from: Northwest Power
and Conservation Council. 2004. Wind River Subbasin Plan (available at:
www.nwcouncil.org/fw/subbasinplanning). Population viability assessments were obtained from:

Lower Columbia Technical Recovery Team, July 2004 report. Status evaluation of salmon and
steelhead populations in the Willamette and Lower Columbia River (available at:
WWwWw.nwr.noaa.gov/salmon-recovery-planning).
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Table 1. Wind River hatchery spring Chinook (Carson NFH)

Management Premises and Goals

ESA Status Not Listed. Not included with the Lower Columbia River Chinook Salmon ESU.

Biological Low to medium. This is an introduced hatchery stock. Spring Chinook salmon were not
Significance | native to the Wind River. This stock has been used for reintroducing spring Chinook
salmon into watersheds where native populations were extirpated (e.g., Umatilla and Walla
Walla rivers). It has also been the source of successful hatchery-propagated populations
elsewhere (e.g., Leavenworth NFH).

Population High. A 10-year average of nine recruits per spawner (R/S) for brood years 1990-99.
Viability

Habitat Low. Habitat capacity and productivity for naturally spawning, hatchery-origin spring
Chinook salmon are considered very low (two to three smolts per redd). In 2005, all
sampled naturally spawning spring Chinook (n=69) were of hatchery origin. A naturalized
population of spring Chinook has not been established in the Wind River despite nearly 50
years of hatchery propagation and releases.

Harvest High. For every fish returning to the hatchery another 1.1 was harvested. An average 5,487
fish were harvested for broodyears 1990-99 (10-year average). Nearly all harvest was in the
Columbia and Wind rivers. The Carson NFH supports tribal and recreational fisheries in
the Wind River.

Hatchery Program

Facilities Carson NFH. Shipherd Fall fishway ladder.

Type Segregated.

Authorization | Mitchell Act.

and Funding

Primary Harvest. Mitigation for habitat and fishery losses associated with Bonneville Dam.
Purpose

Secondary Re-introduction to areas upstream of Bonneville Dam where native populations have been
Purposes extirpated (e.g., Walla Walla River).

Broodstock Natural-origin spring Chinook salmon trapped during upstream migration at Bonneville
Origin(s) Dam, 1955-1964.

Wind River Overview 17
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Table 2. Wind River tule fall Chinook

Management Premises and Goals

ESA Status Threatened. Included with the Lower Columbia River Chinook Salmon ESU.

Biological Medium to High. There are few intact spawning areas remaining for Columbia River Gorge
Significance | populations of fall Chinook (TRT 2004). Carson NFH released an average of 2 million tule
fall Chinook (Spring Creek NFH stock) into the Wind River from 1952 to 1976, but
hatchery releases were discontinued after 1976 (Wind River Subbasin Plan 2004). NOAA
Fisheries considers Wind River tule fall Chinook as part of the Upper Gorge Population
that includes all of the tributaries to the Bonneville Pool up to and excluding the Big White
Salmon and Hood Rivers.

Population Low. Fall Chinook in the Wind River are currently influenced by spawning of stray
Viability hatchery fish from Spring Creek NFH (tule fall Chinook), Bonneville hatchery (upriver
bright fall Chinook), and Little White Salmon NFH (upriver bright fall Chinook). The
historical abundance fall Chinook in the Wind River has been estimated as 2,500 to 3,500
adult fish per year, with a current annual abundance of 0 to 400 adult fish (Wind River
Subbasin Plan 2004). The Lower Columbia TRT has estimated a 50% extinction risk over
the next 100 years.

Habitat Low. Natural spawning occurs in the lower Wind River, and possibly Little Wind River,
downstream of Shipherd Falls. The pool behind Bonneville Dam inundated the primary
spawning habitat for fall Chinook in the Wind River in the late 1930’s. Smolt capacity is
estimated to be approximately 185,000 (Appendix A) to 206,608 smolts (Wind River
Subbasin Plan 2004).

Harvest Medium to High. Natural-origin tule fall Chinook in the Wind River are presumed to be
harvested at a rate similar to tule fall Chinook from Spring Creek NFH (Appendix A).
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Table 3. Upriver bright (URB) fall Chinook

Management Premises and Goals

ESA Status

Not Listed. The presence and natural spawning of URB fall Chinook in the Columbia
Gorge region is largely the result of straying from the Bonneville State Hatchery” and
Little White Salmon NFH. Those hatchery stocks are not native to the Columbia Gorge
region and are not included with any Chinook salmon ESUs under the ESA.

Biological
Significance

Low. URB fall Chinook are not native to the Wind River. URB fall Chinook in the Wind
River was first discovered in 1988 by WDFW and presumably resulted from the initial
straying of hatchery-origin fish from Bonneville Hatchery. This hatchery started
propagating URB fall Chinook in 1977 from natural-origin adults trapped at Bonneville
Dam. Adult strays from Bonneville Hatchery and Little White Salmon NFH continue to
occur in the Wind River (Wind River Subbasin Plan 2004).

Population
Viability

Low. Natural spawning is influenced heavily by hatchery strays from Bonneville Hatchery
and Little White Salmon NFH. Adult spawning escapement in the Wind River averaged
397 (range = 25-1,101) fish per year, 1988-2001. A self-sustaining population may have
become established in the Wind River (Wind River Subbasin Plan 2004).

Habitat

Low. The primary spawning habitat for fall Chinook was inundated by the pool behind
Bonneville Dam.

Harvest

Medium to High. Assumed to be harvested at rates similar for URB fall Chinook from
Bonneville Hatchery and Little White Salmon NFH.

Table 4. Wind River coho

Management Premises and Goals

ESA Status Threatened. Included with the Lower Columbia River coho salmon ESU.

Biological Low. Hatchery-origin coho are presumed to have significantly influenced the naturally

Significance | spawning population in the Wind River.

Population Low. Current abundance is approximately 200-300 adults with a historic

Viability abundance/capacity of approximately 1,200-10.000 adults per year (Wind River Subbasin
Plan 2004) . The Lower Columbia TRT has estimated a 70% extinction risk over the next
100 years.

Habitat Low. Historically restricted to area downstream of Shipherd Falls.

Harvest Medium.

% Oregon Department of Fish and Wildlife (ODFW)
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Table 5. Wind River chum

Management Premises and Goals

ESA Status Threatened. Included with the Columbia River Chum Salmon ESU.

Biological High. Before the construction of Bonneville Dam, the Wind River supported an estimated

Significance | spawning abundance of 25,000-30,000 adult chum salmon (Wind River Subbasin Plan
2004). NOAA Fisheries considers Wind River chum are part of the Upper Gorge
Population that includes all tributaries to the Bonneville Pool up to and excluding the
Klickitat River.

Population Very Low. Current spawning abundance is less than 100 adults per year, with Bonneville

Viability Dam counts typically less than 100 adults (Wind River Subbasin Plan 2004). The Lower
Columbia TRT has estimated a 70% extinction risk over the next 100 years.

Habitat Low. Bonneville Dam inundated the primary spawning habitat for chum salmon in the
Wind River. Chum were historically restricted to the area downstream of Shipherd Falls.

Harvest Low.

Table 6. Wind River summer steelhead

Management Premises and Goals

ESA Status Threatened. Included with the Lower Columbia River Steelhead DPS (Distinct Population
Segment).

Biological High. Summer steelhead native to the Wind River historically ascended Shipherd Falls to

Significance | reach spawning grounds. No other species of anadromous salmonid was capable of
ascending the Wind River past the falls. Historic abundance estimated between 2,000 and
5,000 adults. Releases of hatchery steelhead into the Wind River (Skamania stock) were
discontinued in 1994.

Population Medium. In recent years (2000-2006), population abundance has been highly variable,

Viability ranging from 200 to over 1,000 adults per year (Rawding and Cochran 2007; Appendix B).
The population is currently self-sustaining. The Lower Columbia TRT has estimated a 10%
extinction risk over the next 100 years.

Habitat Medium. Historic logging and splash dam practices impacted spawning and rearing habitat
in the upper Wind River and tributaries. Bonneville Dam inundated potential rearing
habitat in the lower Wind River. Smolt density model estimates current production at
62,273 smolts (Wind River Subbasin Plan 2004).

Harvest Low. Catch and release recreational fisheries have been allowed recently in years of high
abundance (Dan Rawding, WDFW, pers. comm.).
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Table 7. Wind River winter steelhead

Management Premises and Goals

ESA Status Threatened. Included with the Lower Columbia River Steelhead DPS (Distinct Population
Segment).

Biological High. The Wind River is near the eastern range for winter steelhead for the Washington
Significance | side of the Columbia River. Historical abundance estimated between 300 and 2,700 adults
(Wind River Subbasin Plan 2004).

Population Low. Current abundance has ranged from 20 to 53 adults for years 2000-2006 (Rawding
Viability and Cochran 2007). The Lower Columbia TRT has estimated a 70% extinction risk over
the next 100 years.

Habitat Low. Historically restricted to area downstream of Shipherd Falls. Bonneville Dam
inundated habitat in the lower Wind River.

Harvest Low.

Other Species of Concern

Table 8. Additional native fish species present in the Wind River?

Common name Scientific Name
Salmonid

Cutthroat trout Oncorhynchus clarki clarki
Mountain whitefish Prosopium williamsoni

Non-Salmonid

White Sturgeon Acipenser transmontanus
Pacific lamprey Lampetra tridentata
Longnose dace Rhinichthys cataractae
Speckled dace Rhinichthys osculus
Redside shiner Richardsonius balteatus
Sculpins Cottus sp.

Three-spine stickleback Gasterosteus aculeatus

% From: Lower Columbia River Province Plan, Volume |1, Chapter J, Wind River Subbasin Plan, December 15,
2004. Prepared for the Northwest Power and Conservation Council by the Lower Columbia Fish Recovery Board,
Longview, Washington (Available at: http://www.nwcouncil.org/fw/subbasinplanning/lowerColumbia/plan/).
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Salmon and Steelhead Hatcheries in the Watershed

Carson National Fish Hatchery (U.S. Fish and Wildlife Service)

Carson National Fish Hatchery (NFH) is located at river mile RM 14 on the Wind River, Skamania
County, Washington within the Columbia River basin. Carson NFH was authorized by Special Act 50
Stat. 220, May 28, 1937, and placed into operation in December 1937 to mitigate for the effects of
federal water projects, primarily Bonneville Dam, in the Columbia River basin. The hatchery was
reauthorized by the Mitchell Act (16 USC 755-757; 52 Stat. 345) May 11, 1938 as amended on
August 8, 1946, (60 Stat. 932) to assist with the conservation of the fish and fishery resources in the
Columbia River Basin, as specified in the Act. The hatchery was remodeled in 1956 to establish a
hatchery stock of spring Chinook in the Wind River. The hatchery has five buildings involved in fish
production, four residences, and a large covered pond. The hatchery is used currently for adult
broodstock collection, egg incubation, rearing, and release of yearling spring Chinook The hatchery
also provides eyed eggs and fish for reintroducing spring Chinook to other watersheds where they
have been extirpated.

The hatchery is funded by NOAA-Fisheries and the Service’s Hatchery Cyclical Maintenance fund.
The operational budget for FY2006 was $588,792. Costs for monitoring and evaluation (M&E) in
FY2006 were approximately $108,377, including $83,377 for tagging. Capital Improvements to the
Carson NFH have totaled $1,757,085 during the period 2000- 2006.

Funding Source: FY2006 Amount
NOAA-Fisheries(Mitchell Act) $538,124
USFWS —Hatchery Cyclical Maintenance $50,668
Total $588,792

22 Wind River Overview



USFWS Columbia Basin Hatchery Review Team

Columbia Gorge NFHs Assessments and Recommendations Report — December 2007

Carson NFH Spring Chinook

Operator: U.S. Fish and Wildlife Service

Summary of Current Program

Goals

Harvest goal: Support commercial, tribal, and recreational fisheries in the lower Columbia and
Wind rivers. Based on a desired 0.5% smolt-to-adult return rate (harvest plus escapement back to
the hatchery), the program goal would be to achieve a mean harvest of 5,700 adult spring Chinook
per year based on the current size of the program, although a specific harvest goal has not been
established.

Broodstock escapement goal: Provide an escapement back to the hatchery of at least 1,400
hatchery-origin adult spring Chinook for a segregated broodstock program. Achieve a 0.1%
survival from smolt release to adult recovery at the hatchery to maintain brood stock.

Conservation goal: The hatchery program has no direct conservation goals within the Wind River
drainage. Carson NFH spring Chinook are excluded from the Lower Columbia River Chinook
ESU (currently listed as threatened under the ESA) and are not included in recovery planning for
the ESU. However, the Carson NFH has been a principal stock for reintroducing spring Chinook
elsewhere in the Columbia River Basin where natural populations have been extirpated.

Escapement goal for natural-origin adults: No specific escapement goal exists for natural origin
spring Chinook in the Wind River. Field data indicate that a naturalized population has not been
established, although natural spawning by hatchery-origin fish does occur.

Research, education, and outreach goals: Provide visitation opportunities daily, seven days a
week, and develop education programs to promote public understanding of the Carson NFH and
the biology of Pacific salmon. Current long-range outreach goals include lecture series, facility
renovations, and improved visitor facilities. Long term monitoring and evaluation goals need to be
developed.

Objectives

Trap 1,400 adult spring Chinook for broodstock to obtain a minimum of 1,000 adult spring
Chinook (minimum of 500 females) for broodstock.

Spawn a minimum of 500 females to yield 2.2 million (M) fertilized eggs.

Release 1.17 M yearling spring Chinook smolts annually from the hatchery directly into the Wind
River. Through 1996, Carson NFH released approximately 2.0 M smolts per year, but rearing
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densities and release numbers were reduced in response to studies that showed rearing fewer
spring Chinook at lower densities resulted in greater numbers of returning adults.”’

e Provide 250,000 yearling smolts annually to the Umatilla Tribe for reintroduction of spring
Chinook to the Walla Walla River. This component of the program was transferred temporarily to
Little White Salmon NFH because of brook trout in the intake water source at Carson NFH and
inadequate screening to preclude entrainment. As a result, transfer of spring Chinook juveniles
from Carson NFH to watersheds with ESA listed bull trout was not permitted. A new screen that
excludes brook trout from the water intake was installed during the summer of 2007. As
determined from an internal ESA section 7 consultation, the Service now provides constraints and
allowances for continuing the Walla Walla River reintroduction program at Carson NFH.

Program Description

Carson NFH operates as part of the Columbia River Fisheries Development Program under U.S. v.
Oregon and is funded through the Mitchell Act. Propagation of spring Chinook at Carson NFH began
in 1955 after a fish ladder was constructed at Shipherd Falls, two miles upstream from the mouth of
the Wind River, to allow for upstream passage of adult salmon to the hatchery.*® Approximately 500
spring Chinook salmon were trapped annually from 1955 through 1964 at Bonneville Dam
(Washington side of Columbia River) to initiate the broodstock and establish the population at Carson
National Fish Hatchery (Spring Chinook are not native to the Wind River), Genetic data suggest that
the Carson NFH stock was derived from a mixture of upper Columbia and Snake River populations
passing Bonneville Dam®. Small numbers of spring Chinook were counted past the newly constructed
Shipherd Falls fish ladder in 1956, 1957, and 1958, and presumably represented natural strays from
other populations. ,The first returns spring Chinook back to Carson NFH occurred in 1959 when 107
fish entered the hatchery (99 jacks, 2 adult females and 6 adult males). Carson NFH has maintained
this population of spring Chinook since that time. Annual adult returns to Carson NFH averaged 3,797
fish between 1980 and 2001, with over 10,000 spring Chinook returning each year in 1990, 2000 and
2001 (Table 1.12b, Carson NFH HGMP).

Spring Chinook eggs, fry, and fingerlings from the Carson NFH have been transferred to many
localities including Alaska (over 2 million eggs in the early 1970's), Oregon (22.9 million eggs from
1957 to 1993), Idaho (15.9 million eggs from 1960 to 1980), and several hatcheries in Washington
(29.7 million eggs from 1957 to 1991). The “Carson stock” was the primary source of spring Chinook
currently propagated at Little White Salmon and Leavenworth NFHs and has been the source of
reintroduced spring Chinook in the Umatilla (Oregon) and Walla Walla (Washington) rivers.

27 Banks, J.L. 1994. Raceway density and water flow as factors affecting spring chinook salmon (Oncorhynchus
tshawytscha) during rearing and after release. Aquaculture 119:201-217.

%_carson NFH was also expanded in 1956, in part to accommodate development of a spring Chinook program.

2% campton, D.E. 2000. Genetic Comparisons among Hatchery and Wild Populations of Spring Chinook Salmon
in the Methow River Basin. Unpublished report, U.S. Fish and Wildlife Service, Abernathy Fish Technology
Center, Longview, Washington.
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Assessment of Current Program

Operational Considerations

Listed below are the principal operational components of the hatchery program that the Review Team
considered as part of its review.

Broodstock Choice and Collection

e Spring Chinook are not native to the Wind River. Historically, steelhead were the principal
anadromous salmonid species able to migrate upstream of Shipherd Falls prior to construction of
the fishway ladder.

e Carson NFH stock was derived from upstream migrating spring Chinook adults trapped at
Bonneville Dam, 1955-1964.

e Broodstock are derived each year from hatchery-origin adults returning to the hatchery (segregated
broodstock program). Genetic data suggest that both Snake River and upper Columbia River
stocks of spring Chinook contributed to the origin of the Carson NFH stock. Because of their
mixed stock origin, NOAA Fisheries does not include Carson NFH spring Chinook with any
recognized ESU of Chinook salmon.

e Very few hatchery-origin spring Chinook salmon from elsewhere stray into Carson NFH. For
example, based on coded-wire tag recoveries, five to six fish are estimated to have strayed to
Carson NFH each year in 2005, 2006, and 2007, all from Little White Salmon NFH which were
derived from Carson stock (CRiS database).

e The broodstock has received no imports of “non-Carson” eggs or fish from other hatcheries or
populations since inception of the program.

e Hatchery-origin spring Chinook are trapped at the Carson NFH from May to August. Adults
volitionally ascend the ladder and enter the adult holding pond. No weir exists on the Wind River.

e If brood stock numbers are insufficient to meet hatchery production objectives, the hatchery will
rear fewer fish. However, under current Service policies, Carson stock from Little White Salmon
NFH or Leavenworth NFH could be imported to Carson NFH, although this contingency is
unlikely to occur in the foreseeable future.

Hatchery and Natural Spawning, Adult Returns

e Adults are randomly selected and spawned over a two to three week period (one to three spawn
takes, one take per week) from mid- to late August.

e Jacks (3 year old males) are included in the broodstock in proportion to their occurrence up to

10% maximum of the spawned males. On average, approximately 6% of the males spawned have
been jacks (1980-2001).
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e Males and females are spawned pairwise, 1:1 ratio.

e The adult escapement and trapping goal at the hatchery is set to account for 55%:45% female:male
ratio among returning adults. This requires trapping m