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1 Columbia Estuary-Big Creek Fall Chinook (Tule)

Fall-run Chinook are native to the basin, with suitable habitat available for several hundred
natural spawners. There is some natural spawning below the hatchery weir in Big Creek; it is
thought that the majority of these fish are hatchery-origin (NOAA Salmon and Steelhead
Hatchery Assessment Group 2003).

2 Current Conditions

2.1 Current Population Status and Goals

Adult escapement to Big Creek is relatively good, although redd counts indicate that there is little
natural reproduction in the basin, and the majority of the fish return to the hatchery. The hatchery
weir limits natural production to the less productive lower reaches of the creek (W/LCRTRT
Status Evaluation 2004).

= ESA Status: This population is listed as threatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: The Big Creek fall Chinook population is designated as a Stabilizing
population (LCSR&SP 2004).

= Current Viability Rating: Unknown, Viability Goal is Low+

= Recovery Goal for Abundance: Unknown.

= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity 3.0; Capacity 300.

= Populations Affected by this Hatchery Population: Populations that may be incidentally
affected by straying Big Creek tule fall Chinook hatchery fish include species using habitat in
Big Creek and the Columbia River and estuary downstream of Big Creek.

2.2 Current Hatchery Programs Affecting this Population

The primary goal of the Columbia Estuary Big Creek fall Chinook (tule) hatchery program is to
supplement harvest in commercial and recreational fisheries. Broodstock for the Big Creek
Hatchery fall Chinook program is collected from adult returns trapped at Big Creek Hatchery. In
the past, eggs from other Lower Columbia River tule fall Chinook hatchery broodstocks have
been included in the production when adult returns at Big Creek Hatchery were insufficient.
Incubation and rearing occurs at Big Creek Hatchery. This segregated harvest program releases
approximately 5.4 million sub-yearling smolts annually into Big Creek. Currently, there are no
available estimates of the stray rate for this program.

= The estimated productivity (with harvest) is about 5.2 R/S.
= Adults currently are not passed above the weir at Big Creek Hatchery.
= Average harvest contribution is approximately 7,500 adults.

= Currently, the majority of the production from this program is released with no external mark
(i.e., fin clip). Starting with brood year 2006, production will be 100% mass-marked (adipose
clip).

Estimated number of hatchery strays affecting this population:

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs — 996 fish.

Columbia River Hatchery Reform Project -2 -
Columbia Estuary-Big Creek Fall Chinook (Tule-Natural) Population Report



3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.6 to 1.1. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 76 fish to approximately 11 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 7,500 fish to approximately 20
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporates all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Consistent with the designation of a Stabilizing population, there are no conservation objectives
for this population. There is a non-selective commercial gill net fishery affecting this population.
This population is a large contributor of out-of-basin strays, a situation that needs to be contained
by increasing the terminal harvest rate, improving homing to the hatchery, installing weirs in non-
target receiving streams, or reducing program size. Opportunities to improve homing appear
limited; increasing the rate could be difficult because attraction flows are low at the time these
fish return.

By improving homing fidelity, the rate of straying will be reduced. Additionally, increasing the
terminal harvest would effectively reduce strays.

Recommendations

The HSRG recommends that managers continue the current Big Creek fall Chinook (tule)
segregated harvest hatchery program (approximately 5.4 million smolts). Develop a reliable
estimate of the stray rate for this program and implement actions to reduce strays in non-target
streams.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Big Creek Fall Chinook (Tule Natural). The light
green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
None - 75% 0% 91% | 0.00 76 0.6 126 0
Current Seg
Harv | 5,826.6 75% 7,410 | 1,304
No None
Hatchery None - 0% 0% 0% | 1.00 11 1.1 19 -
None
HSRG None - 75% 0% 74% | 0.00 116 1.0 61 0
Solution Seg
Harv | 5,826.6 90% 7,302 | 2,054
HSRG None
Solution None - 75% 0% 72% | 0.00 129 11 67 0
w/
Improved Seg
Habitat Harv | 5,826.6 90% 7,302 | 2,054
Columbia River Hatchery Reform Project -4 -
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1 Columbia Estuary Fall Chinook (Chinook River-Sea Resources)

The Sea Resources Chinook population is believed to be similar to the fall Chinook in the Grays River. No
genetic datais available to determine whether the Chinook River stock has diverged from the Grays River
tule Chinook. Chinook River fall Chinook are not identified in the WDFW SaSS| 2002 data base. Fall
Chinook are native to the Grays River. The natural spawners are now a mixed stock of composite
production. Stock mixing very likely began when hatchery supplementation was initiated in 1947 (WDF et
al. 1993). The majority of spawning takes place in a 3.6-mile areafrom the covered bridge on the mainstem
(RM 10.7) to the Grays River Salmon Hatchery on the West Fork Grays (RM 1.2). Spawning occurs from
late September to mid-November (WDF et a. 1993). Inthe early 1950s, there was an estimated escapement
of 1,000 fall Chinook to the Grays River (WDF 1951). Seining in 1979 captured few naturally-produced, fall
Chinook juveniles. This evidence suggests that few natura fall Chinook juveniles were being produced
(WDF et d. 1993). Natural spawning escapements from 1967 to 1991 averaged 745 fish, with alow return of
147 in 1967 and a peak of 2,685in 1978. Grays River Chinook salmon stock status was rated Depressed in
2002, because of along-term negative trend and a short-term severe decline in escapements in1997, 1998
and 2000. Generally, lower Columbiatule fall Chinook stocks, including Grays fall Chinook, experienced
poor survival in the 1990s.

2 Current Conditions

2.1 Current Population Status and Goals

Thefall Chinook program in the Chinook River has been discontinued. It was primarily an
education program, and the population has no viability goals. Thereisno habitat in the Chinook
River that appears suitable for Chinook salmon.

= ESA Status: Thispopulationisnot listed.

= Current Viability Rating: NA

= Recovery Goal for Abundance: NA

= Productivity Improvement Expectation: NA

= Habitat Productivity and Capacity (from EDT): NA

= Populations Affected by this Hatchery Population Include: NA

2.2 Current Hatchery Programs Affecting this Population
The program has been discontinued.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
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greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.4 to 0.8. Average abundance of natural-origin spawners (NOS) would
decrease from 29 to 0. Harvest contribution of the natural and hatchery populations would go
from 2810 0.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population and where
applicable the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Recommendations

The HSRG recommends that the educational aspect of the Sea Resources program be continued,
with emphasis on monitoring and evaluation for lower Columbia River chum salmon.

The HSRG concluded that there was no reason to consider implementing new fall Chinook
programs at this location.

Columbia River Hatchery Reform Project -3-
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Columbia Estuary-Chinook River Fall Chinook.
The light green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A

10% habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards
conservation objectives.

Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 89% | 0.00 29 04 28 0
No None
Hatchery None 0% 0% 0% | 1.00 0 0.8 0 -
None
HSRG None 0% 0% 82% | 0.00 36 05 16 0
Solution
HSRG None
Solution None 0% 0% 80% | 0.00 40 0.6 18 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Clatskanie Fall Chinook

Thispopulation is listed as threatened and is part of the Lower Columbia Chinook ESU. The
Clatskanie population is one of twenty fall Chinook (tule) populations in the ESU, and is designated
as aPrimary population (LCSR& SP 2004). Escapement has been consistently low, and redd counts
have been critically low, suggesting that few fish successfully reproduce. Little life history
information is available about this population, but age structure and run timing are consistent with
tule fall-run Chinook. Current habitat quality may not be sufficient to sustain the population
(McElhany et al., 2004).

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: The Clatskanie population is one of twenty fall Chinook (tule)
populationsin the ESU, and is designated as a Primary population (LCSR& SP 2004).

= Current Viability Rating: Low, with an objective of aHigh rating

= Recovery Goal for Abundance: Goal not established.

= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from ODF&W): Productivity 44; Capacity 290.
= Populations Affected by this Hatchery Population Include: NA.

2.2 Current Hatchery Programs Affecting this Population

No Chinook hatchery program currently operates in the Clatskanie River; however, about 41
adult Chinook from other programs are estimated to stray into this system annually. Under the
current scenario, pHOS is estimated at 24% even though no hatchery Chinook are released in the
basin. Annually, approximately 107 natural-origin adults are estimated to return to Gnat Creek.

Estimated number of hatchery strays affecting this popul ation:
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 41 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natura population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
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greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintai ned.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 11.0 to approximately 21.9. Average abundance of natural-origin spawners
(NOS) would increase from approximately 110 fish to approximately 150 fish. Harvest
contribution of the natural and hatchery populations would go from approximately 110 fish to
approximately 150 fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisisnot the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

This population is reported to have high productivity; however, it is a capacity-limited system and
therefore is unlikely to meet the standards for a Primary population.

If managed as a Primary population, then hatchery fish should be controlled on the spawning
grounds and a conservation hatchery could be considered. This population will not meet the 5%
pHOS condition for a Primary population without installation of aweir or instituting a more
selective fishery.

Recommendations

The HSRG recommends that this popul ation continue to be managed for natural production asa
Stabilizing population. Focus actions on habitat protection and improvement that will improve
capacity of the system.

Columbia River Hatchery Reform Project -3-
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Clatskanie Fall Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 24% | 0.00 107 11.0 107 0
No None
Hatchery None 0% 0% 0% | 1.00 154 21.9 154 -
None
HSRG None 0% 0% 8% | 0.00 157 | 167 70 0
Solution
HSRG None
Solution None 0% 0% 8% | 0.00 176 18.9 79 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Columbia Estuary Spring Chinook (Deep River Net Pens)

Thereis no natural population corresponding to the Deep River Net Pens Spring Chinook
hatchery population because it was derived from out-of-basin (Lewis/Cowlitz River) stock.
Native fall Chinook in Washington tributaries of the lower Columbia River are ailmost all tule fall
Chinook, with the exception of bright stock fall Chinook produced in the Lewis River. Small,
scattered, naturally spawning fall Chinook populations are observed in Washington tributaries
including Grays and Elochoman Rivers, and Skamokawa Creek (HGMP 2004).

2 Current Conditions

2.1 Current Population Status and Goals

The Columbia Estuary Spring Chinook is a hatchery population that is not included as part of the
Lower Columbia River Chinook ESU. This population has no viability or recovery goals.

= ESA Status. Thispopulationisnot listed.

= Population Description: This programis part of the Select Area Fisheries Evaluation Project
begun in 1993 to mitigate lost fishery contribution by creating programs to support the
harvest of locally produced stocks in off-channel areas of the Columbia River. Fish originate
from Cowlitz and Lewisrivers and are listed as threatened under the ESA. There are no local
(Columbia estuary) spring Chinook populations affected by this program, and therefore no
recovery goal for estuary spring Chinook.

= Current Viability Rating: NA

= Recovery Goal for Abundance: NA

= Productivity Improvement Expectation: NA

= Habitat Productivity and Capacity (from EDT): NA

= Populations Affected by this Hatchery Population: These fish are likely to contribute to
spawning aggregations in the lower Columbia River Gorge, particularly in the vicinity of the
hatchery. No information was provided to indicate the scale of this straying.

= Hatchery Populations of the Same Species that Affect this Population (e.g., through straying):
No straying information from other hatchery programs was provided during this review.

2.2 Current Hatchery Programs Affecting this Population

Broodstock is collected and spawned, and eggs are eyed at Cowlitz and Lewisriver facilities.
Each population contributes half the eggs for the program. Egg hatching and rearing until net-pen
transfer occurs at the Grays River Hatchery. The broodstock contributing to this program (from
the Cowlitz and Lewisrivers) is listed as threatened under the ESA, and both contributing
populations are subject, or soon to be subject, to reintroduction efforts in their respective
watersheds.

The program is described as a segregated harvest program and releases 360,000 yearlings. Since
there are no spring Chinook in the Columbia River estuary and thisis described as a segregated
program, there is no estimate of habitat productivity and capacity for this population. Fish not
harvested from this program are likely to stray and spawn in Lower Columbia tributariesin the
vicinity of the net pens. Considering the harvest rates indicated by the managers, it is estimated
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that approximately 300 spring Chinook from this program escape fisheries to spawn naturally.
Approximately 19% of recoveries from this program were at WDFRW and ODFW hatcheries, but
the contribution to natural spawning appears to be unknown. The projected average harvest
contribution from the current program is 2,300 fish annually.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program:NA
» Hatchery strays from in-basin segregated and out-of-basin hatchery programs: NA

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural popul ation absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Harvest contribution of the natural and hatchery populations would go from 2,374 to 0.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box bel ow, we describe elements of the current
situation (Observations) that were important to eval uate the natural population and where
applicable the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate al factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Broodstock used for this program are from programs used for reintroduction in the Cowlitz and
Lewisrivers.

Recommendations

The HSRG recommends that the current program be continued. This program could be increased
with minimal biological risks, and the infrastructureisin place. Use of this broodstock should
not be at the expense of Cowlitz and Lewis river spring Chinook reintroduction needs.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Columbia Estuary Deep River Net Pen Spring
Chinook. The light green row indicates the natural population and yellow indicates the segregated hatchery population, if
applicable. A 10% habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat
towards conservation objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Seg

Harv 362.3 0% 23714 | 1
No
Hatchery
HSRG
Solution Seg

Harv 362.3 0% 23714 | 1
HSRG
Solution
w/
Improved Seg
Habitat Harv 362.3 0% 2,374 | 1
Columbia River Hatchery Reform Project -4 -
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1 Elochoman Fall Chinook

WDFW has submitted natural and hatchery management draft guidelines (Fall 2003) for
Elochoman fall Chinook that will be used in the interim until the TRT recommendations are
developed. In 1950, estimated annual escapement of fall Chinook in the Elochoman River was
2,000 fish (WDF 1951). A weir just above tidewater is used to collect fall Chinook for the
hatchery. When the hatchery has reached its egg-take goal, the remaining fish are allowed to
proceed into the watershed and spawn naturally. On favorable flows, they could go as high asthe
dam at the hatchery at RM 9.2 and fall Chinook can spawn naturally from RM 3 to RM 11.3.
Access above the Elochoman Hatchery islimited by the intake weir. Entry of adultsinto the
subbasin occurs from early September to November. Natural escapement estimates for the
Elochoman River have averaged 636 fish during 1987 through 2000. Spawning occurs from late
September to mid-November with apeak usually in mid-October. The portion of naturally
produced fish in the broodstock program is unknown.

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: There are two populations in the coastal portion of the ESU, Grays
River and Elochoman/Skamokawa. Both are designated as Primary populations (LCSR& SP
2004). The Elochoman River likely contained the most significant historical coastal fall
Chinook population, but has a history of hatchery transfers from other lower Columbia basin
streams.

= Current Viability Rating: Low+, with agoal of High. The goal of High was established to
address ESU and coast strata risksin meeting tule fall Chinook recovery criteria.

= Recovery Goal for Abundance: 1,400 naturally spawning fish.

= Productivity Improvement Expectation: The recovery plan (LCSR& SP 2004) provides an
expectation of an approximately 10% improvement in productivity and capacity for this
stock.

= Habitat Productivity and Capacity (from EDT): Productivity 3.03; Capacity 1,706.

2.2 Current Hatchery Programs Affecting this Population

The program currently releases approximately 2,000,000 fingerlings on-station into the
Elochoman River. Broodstock for this program was introduced from the Spring Creek National
Fish Hatchery and has been maintained using numerous stocks. The stock is considered to be
highly mixed due to these transfers. Broodstock is captured at aweir in the lower Elochoman
River and isthought to contain some natural-origin fish. The percent of natural-origin fishis
uncertain, since the lack of marking in the past has not alowed identification of natural-origin
adults, athough it is estimated at 6%. Incubation and rearing occur on-station at the Elochoman
Hatchery. A mass marking (adipose fin clip) program was started with rel ease year 2006.

The program is described as an integrated harvest program that includes natural-origin fish as
broodstock, estimated to comprise 6% of the hatchery spawning population. The current estimate
of the proportion of hatchery-origin spawners (pHOS) in the total spawning population is 65%,
resulting in alow proportionate natural influence (PNI) of 0.08. The estimated adjusted
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productivity (with harvest and fitness factor effects) is estimated to be 0.76. The projected
average natural-origin escapement is 220 fish annually. The projected annual harvest
contribution is 4,600 fish. Hatchery returns are projected to exceed broodstock needs by
approximately 2,700 fish annually.

Estimated number of hatchery strays affecting this population:
= Hatchery straysfrom in-basin integrated hatchery program: 514 fish
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs:; 232 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a PNI value of 0.67 or greater. For
Contributing populations, the corresponding guidelines are: pHOS less than 10% or PNI greater
than 0.5. It isimportant to note that these represent minimal conditions not targets. For example,
the potential for fitness loss when effective pHOS is 5% is significantly greater than it would be
at 3%. For Stabilizing populations, we assume the current pHOS or PNI would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box bel ow for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.9 to 1.9. Average abundance of natural-origin spawners (NOS) would
increase from 380 to 540. Harvest contribution of the natural and hatchery populations would go
from 4,749 to 542.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box bel ow we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.
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Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

This population is affected by out-of-basin strays, the most geneticaly different originating from
the Rogue stock (Y oungs Bay release). It was observed that the existing weir cannot remove
sufficient strays to meet the primary population standards.

A significant management issue for this population is how to separate out-of-basin strays from
Elochoman hatchery returns for an integrated broodstock program. One solution is to uniquely
tag, but not adipose clip, fish from the Elochoman Hatchery so they can be distinguished on
return and not subject to selective harvest. The current size of the program isinconsistent with its
designation as a Primary population. The HSRG observed the hatchery facility to be in poor
condition.

Recommendations

This Primary population isimportant to the ESU. The HSRG recommends that managers operate
the hatchery as a much smaller, integrated, conservation program (190,000 uniquely tagged, but
not adipose clipped, for selected harvest) to sustain the population until fitness and natural
potential hasimproved to sustain the population. Rebuild the lower river weir to more effectively
remove strays (90% efficiency) and collect broodstock, and update the hatchery facility.

To achieve recovery goals for this Primary population, reduced harvest impacts on natural fish,
habitat improvements and changes in the current hatchery operations are necessary. The HSRG
recommends that every possible step be taken to achieve the abundance goal for this population.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved arecurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). Inaddition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Elochoman Fall Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current IntHarv | 2,072.1 88% 0% 61% | 0.09 380 0.9 4,749 2,742
No None
Hatchery None - 0% 0% 0% | 1.00 540 1.9 542 -
HSRG IntCons | 1884 90% 95% 1% 09| 93| 25| 700 447
Solution
HSRG
Solution Int Cons 188.4 90% 95% 1% | 0.96 1,087 2.8 779 447
w/
Improved
Habitat
Columbia River Hatchery Reform Project -5-
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1 Grays Fall Chinook

Fall Chinook are native to the Grays River. Thisis now amixed stock with wild production. A
native population of fall Chinook existed in the Grays River prior to the construction of Grays
River Hatchery in 1960. Until recently, significant portions of the fall Chinook spawnersin the
Grays River were hatchery strays. The fall Chinook program at the Grays River Hatchery ended
in 1998. The present population is probably a mix of native and hatchery-origin fish with life
history characteristics common to those of other lower Columbia River tule fall Chinook stock
(Sassl 2002). Stock mixing very likely began when hatchery supplementation was initiated in
1947 (WDF et al. 1993). The majority of spawning takes placein a 3.6-mile areafrom the
covered bridge on the mainstem (RM 10.7) to the Grays River Salmon Hatchery on the West
Fork Grays (RM 1.2). Spawning occurs from late September to mid-November (WDF et al.
1993). Inthe early 1950s, there was an estimated escapement of 1,000 fall Chinook to the Grays
River (WDF 1951). Seiningin 1979 captured few naturally-produced, fall Chinook juveniles.
This evidence suggests that few natural fall Chinook juveniles were being produced (WDF et al.
1993). Natural spawning escapements from 1967 to 1991 averaged 745 fish, with alow return of
147 in 1967 and a peak of 2,685 in 1978. Grays River Chinook salmon stock status was rated
Depressed in 2002 because of along-term negative trend and a short-term severe declinein
escapements in 1997, 1998 and 2000. Generally, lower Columbiatule fall Chinook stocks,
including Grays fall Chinook, experienced poor survival in the 1990s.

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: Two populations in the coast portion of the ESU, the Grays River
and Elochoman/Skamokawa popul ations, have been designated as Primary populations with
high viability goals (LCSR& SP 2004). The historical Grays River population was likely
average in abundance for coastal tule fall Chinook populations. There was a hatchery fall
Chinook program in the basin for almost 40 years, but it was recently eliminated. Current
returns of naturally produced Chinook are among the lowest in the ESU.

= Current Viability Rating: Low+, with agoal of High.
= Recovery Goal for Abundance: 1,400.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity: Productivity 3.0; Capacity 300. The HSRG assigned a
default value for an estimate of the current habitat for the Grays fall Chinook, since no other
estimate of productivity and capacity were available.

= Populations Affected by this Hatchery Population Include: None.

2.2 Current Hatchery Programs Affecting this Population

Currently, thereis no hatchery program for Grays fall Chinook. The No Hatchery scenario
describes the current condition. The PNI for the population is 1.00 and the pHOS is zero
(assuming there is no straying from other programs). Based on the productivity and capacity
assumption above, the projected average natural-origin escapement is approximately 50 fish
annually. The average harvest contribution is estimated to be approximately 50 fish annually.
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Estimated number of hatchery strays affecting this population:
» Hatchery strays from in-basin integrated hatchery program: NA
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 124 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biologica significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.9 to 1.8. Average abundance of natural-origin spawners (NOS) would
increase from 116 to 164. Harvest contribution of the natural and hatchery populations would go
from 117 to 164.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate al factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Recommendations

ThisisaPrimary population that is not meeting recovery standards. Low productivity and low
abundance present challenges to sustaining this population. Hatchery strays are occupying
available spawning grounds; however, they could be precluded by constructing a lower river
weir.

This Primary population isimportant to the ESU. The HSRG recommends a small, integrated,
conservation program at the Grays River hatchery (94,000 uniquely tagged, but not adipose
clipped, to avoid selective harvest) to sustain the population until natural productivity and
abundance has improved to sustain the population. Install alower river weir to effectively
remove strays and collect broodstock, and update and protect the hatchery water supply.

To achieve recovery goals for this Primary population, it is necessary to reduce harvest impacts
on natural fish and improve habitat. The HSRG recommends that every possible step be taken to
achieve the abundance goal for this population.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for Grays Fall Chinook. The light green row indicates
the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat improvement is
applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation objectives.

Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 46% | 0.00 116 0.9 117 0
No None
Hatchery None 0% 0% 0% | 1.00 164 1.8 164
HSRG IntCons | 94.2 90% 95% 2% | 097 252 25 244 244
Solution
HSRG
Solution Int Cons 94.2 90% 95% 1% | 0.97 310 2.8 270 244
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Mill/Abernathy/Germany Creek Fall Chinook

The Mill Creek, Abernathy Creek and Germany Creek fall Chinook stocks have been combined
into asingle stock based on the Lower Columbia Technical Recovery Team's conclusion that the
individual watersheds were too small to support viable Chinook populations.

Datafor Mill Creek are total escapement estimates expanded from annual peak live plus dead
spawner counts from the Mill Creek Road Bridge (RM 2.0) downstream to the mouth. Datafor
Abernathy Creek are total escapement estimates expanded from annual peak live plus dead
spawner counts from the U.S Fish and Wildlife Service Abernathy Creek Salmon Culture
Technology Center weir (RM 3.0) downstream to the mouth of the creek. Datafor Germany
Creek are total escapement estimates expanded from annual peak live plus dead spawner counts
from RM 3.5 downstream to the mouth of the creek.

Stock status was rated Depressed in 2002, because of chronically low escapements. Generaly,
tule fall Chinook stocks, such as Mill/Abernathy/Germany Creeks fall Chinook, experienced poor
survival in the 1990s. Natural spawning abundance is probably more areflection of U.S. Fish
and Wildlife Service Abernathy Creek Salmon Culture Technology Center and other hatchery
stray rates than of natural production. (SaSSI 2002).

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: The population has been designated as a Contributing popul ation
(LCSR& SP 2004). The historica significance of this population is uncertain. They were
largely represented by strays from Abernathy Hatchery until that program was eliminated.
They currently support natural spawning populations, with the largest number in Mill Creek.

= Current Viability Rating: Low, with agoal of Medium.
= Recovery Goal for Abundance: 1,100.
»  Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity: Productivity 3.0; Capacity 300. The HSRG assigned a
default value to estimate the current habitat for the Mill/Abernathy/Germany Creek tule fall
Chinook, since no other estimates of productivity and capacity were available.

= Populations Affected by this Hatchery Population Include: None.

2.2 Current Hatchery Programs Affecting this Population

Currently there is no hatchery program associated with this population; therefore, the No
Hatchery scenario describes the current condition.

= ThePNI for the population is 1.00 and the pHOS is 19%:
» The adjusted productivity for the stock (including harvest impacts) is estimated to be 1.52.

= Based on productivity and capacity assumptions above, the projected average natural-origin
escapement is approximately 60 fish annually.

=  Theannua harvest contribution is estimated to be 50 fish.
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Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 64 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natura population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural popul ation absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.1 t0 2.2. Average abundance of natural-origin spawners (NOS) would
increase from 228 to 565. Harvest contribution of the natural and hatchery populations would go
from 219 to 544.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

This population has been designated a Contributing popul ation managed for natural production.
It is questionable if these streams historically supported tule fall Chinook, suggesting a
Stabilizing designation is more appropriate. There was atulefall Chinook program that was
terminated in the last decade. Thereisno terminal fishery in these small creeks; itisall in the
lower Columbia. The lower reaches of these creeks contain high quality chum habitat, a species
that is native to the creeks.

Recommendations

The HSRG identified this as a candidate to devel op a segregated harvest program of 1.0 million
fish to replace tule production reduced elsewhere. Thisis consistent with its designation as a
Stabilizing population.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for Columbia Estuary: Mill, Abernathy and Germany
Creek Fall Chinook. The light green row indicates the natural population and yellow indicates the segregated hatchery
population, if applicable. A 10% habitat improvement is applied to the HSRG Solution to evaluate the additional effect of
improved habitat towards conservation objectives.

Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None - 100% 0% 18% | 0.00 228 11 219 0
No None
Hatchery None - 0% 0% 0% | 1.00 565 2.2 544
None
HSRG None - 0% 0% 66% | 0.00 783 15 350 0
Solution Seg
Harv | 1,023.8 75% 0% 7,079 | 5,571
HSRG None
Solution None - 75% 0% 64% | 0.00 868 17 388 0
w/
Improved Seg
Habitat Harv | 1,023.8 75% 0% 7,079 | 5571
Columbia River Hatchery Reform Project -4 -
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1 Scappoose Fall Chinook

This population islisted as threatened and is part of the Lower Columbia Chinook ESU. The
Scappoose population is one of twenty fall Chinook (tule) populations in the ESU, and is designated
as a Stabilizing population (LCSR& SP 2004). Thereis little information available about this
population aside from anecdotal reports of Chinook being present. Distribution is probably limited
by poor habitat conditions, particularly in lower stream reaches (McElhany et d., 2004).

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia Fall
Chinook ESU.

= Population Description: The Scappoose population is one of twenty fall Chinook (tule)
populationsin the ESU, and is designated as a Stabilizing population (LCSR& SP 2004).

= Current Viability Rating: Low, with no goal for improvement.
= Recovery Goal for Abundance: None established.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): The current habitat in Scappoose Creek is
estimated to have a productivity of 3.0 recruits/spawner and a capacity of 300 fish. This
estimate, however, is adefault value used in thisreview alone.

= Populations Affected by this Hatchery Population Include: None.

2.2 Current Hatchery Programs Affecting this Population

No Chinook hatchery program currently operates in Scappoose Creek; however, about 41 adult
Chinook from other programs are estimated to stray into this system annually. Under the current
scenario, pHOS is estimated at 46% even though no hatchery Chinook are released in the basin.
Annually, approximately 39 natural-origin adults are estimated to return to Gnat Creek.

Estimated number of hatchery strays affecting this popul ation:
» Hatchery strays from in-basin segregated and out-of-basin hatchery programs. 41 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations we assume the current pHOS or PNI
would be maintained.
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The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box bel ow for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potentia of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.7 to 1.5. Average abundance of natural-origin spawners (NOS) would
increase from approximately 40 fish to approximately 50 fish. Harvest contribution of the natural
and hatchery populations would go from approximately 40 fish to 50 fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box bel ow, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations
There is no hatchery on this system, but it receives strays from nearby hatchery programs.
Recommendations

The HSRG recommends that this population continue to be managed for natural production as a
Stabilizing population. Focus actions on habitat protection and improvement that will improve
productivity and capacity of the system.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Scappoose Fall Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 46% | 0.00 39 0.7 39 0
No None
Hatchery None 0% 0% 0% | 1.00 52 15 52 -
None
HSRG None 0% 0% |  23% | 0.00 47 10 21 0
Solution
HSRG None
Solution None 0% 0% 20% | 0.00 58 1.2 26 0
w/
Improved
Habitat
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1 Columbia Estuary-Youngs Bay Fall Chinook (Rogue Brights-CEDC SAFE-
Hatchery)

Thereis no natural population corresponding to the CEDC- Select Area Bright fall Chinook
hatchery population, because it was derived from out-of-basin (Rogue River) stock. Native fall
Chinook in Oregon tributaries of the lower Columbia River are ailmost al tule fall Chinook, with
the exception of bright stock fall Chinook produced in the Sandy River. Small, scattered,
naturally spawning fall Chinook populations are observed in small Oregon tributaries, with the
largest numbersin Big Creek and Plympton Creek, where a significant portion of the natural
spawning is comprised of hatchery-produced tule fall Chinook. Small numbers of tule fall
Chinook spawn in Y oungs Bay tributaries in some years (HGMP 2005).

2 Current Conditions

2.1 Current Population Status and Goals

The Columbia Estuary Fall Chinook (CEDC- Select Area Brights) program is a segregated
harvest program to provide harvest of high-quality hatchery-produced salmon released from and
returning to select areas (mainly Y oungs Bay) with minimal interception of other non-select area
stocks.

= ESA Status. This hatchery population is not listed.

= Population Description: The hatchery population was derived from out-of-ESU Rogue River
stock and is not part of an ESU. It islocated within the geographic boundaries of the
threatened lower Columbia River Chinook ESU.

= Current Viability Rating: None

= Recovery Goal for Abundance: None

= Productivity Improvement Expectation: None
= Habitat Productivity and Capacity: NA

= Populations Affected by this Hatchery Population Include: Fall Chinook utilizing North and
South Forks of the Klaskanine River, Y oungs River, Lewis and Clark River, Y oungs Bay,
and the Columbia River and estuary downstream of Y oungs Bay.

2.2 Current Hatchery Programs Affecting this Population

The Select Area Brights fall Chinook program originated from Rogue River stock egg transfersto
ODFW'’s Big Creek Hatchery in 1982 and to Clatsop Economic Development Council’s (CEDC)
facility in 1983. Broodstock for this programis collected by several methods, including
volitional return of adults to both Klaskanine and South Fork Klaskanine hatcheries and active
collection of adultsin tidewater sections of Y oungs Bay tributaries. Incubation occursat Big
Creek and South Fork Klaskanine hatcheries. Rearing occurs at Big Creek and Klaskanine
hatcheries and in the Y oungs Bay net pens. Fish are released from Klaskanine and South Fork
Klaskanine hatcheries and from Y oungs Bay net pens.

= This segregated harvest program annually releases approximately 1.1 million sub-yearling
smolts.

» Theegtimated productivity of the hatchery population is about 10 R/S.

= Thereisno natural population component, so there is no natural escapement.
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» Average harvest contribution is 8,064 adults.
= Hatchery returns dightly exceed broodstock needs.

* The HGMP for this program reports an average stray rate of 1.5% for Klaskanine Hatchery
releases. ODFW managersindicated to the HSRG that this value may be a substantial
underestimate of the actua stray rate.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goal s consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendation box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potentia of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Impacts to natural spawning populationswill be described in the Y oungs Bay tributaries fall
Chinook population report. Harvest contribution of the natural and hatchery populations would
go from approximately 8,100 fish to zero.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendation box bel ow, we describe € ements of the current
situation (Observations) that were important to eval uate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each dternative incorporates all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

This large segregated program (1.2 million smolts) makes a significant contribution to harvest,
but contributes heavily to out-of-basin straying. The hatchery population was derived from out-
of-ESU Rogue River stock and is not part of an ESU. It islocated within the geographic
boundaries of the threatened |lower Columbia River Chinook ESU.

While the HSRG sees little room for improvement in this population, it strongly cautions
managers that this program is using out-of-ESU stocks in an area where they do not naturally
occur. Switching production from Rogue River Brights to a Columbia River tule stock would be
consistent with HSRG principles.

Recommendation

Continue the current 1.2 million Rogue Brights fall Chinook segregated harvest hatchery
program. Increase production to 3.3 million with the addition of 2.1 million fish from Washougal
tule production. Develop areliable estimate of the stray rate for this program and a rigorous
monitoring program to assess impacts to native stocks.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Youngs Bay Fall Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Seg

Harv | 11741 10% 8,064 | 100
No
Hatchery
HSRG
Solution Seg

Harv | 3,342.9 10% 25,088 | 71
HSRG
Solution
w/
Improved Seg
Habitat Harv | 3,342.9 10% 25,088 | 71
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1 Lower Columbia Estuary and Youngs Bay Spring Chinook CEDC SAFE

Thereis no natural population of spring Chinook in the Columbia Estuary corresponding to this
hatchery program. The CEDC Select Area Fishery spring Chinook program utilizes Willamette
stock (stock 022 and 024) spring Chinook. The wild population of spring Chinook in the lower
Columbia River (LCR) is part of the Lower Columbia River Chinook Evolutionarily Significant
Unit (ESU), which contains both fall and spring Chinook. This ESU was listed as threatened
under the Endangered Species Act (ESA) in 1999 (Federal Register Notice 1999). These
hatchery popul ations are not considered part of the Lower Columbia River Chinook ESU (Federa
Register Notice 2004).

2 Current Conditions

2.1 Current Population Status and Goals
Thereis no spring Chinook population in this area.

= ESA Status: NA

= Population Description: NA

= Current Viability Rating: NA

= Recovery Goal for Abundance: NA

= Productivity Improvement Expectation: NA

= Habitat Productivity and Capacity (from EDT): NA

= Populations Affected by this Hatchery Population Include: NA

2.2 Current Hatchery Programs Affecting this Population

The Gnat Creek Hatchery Programs are harvest programs used to mitigate the loss of fishing and
harvest opportunities resulting from Columbia River Basin hydropower system. For the spring
Chinook mid-Willamette stock, eggs received from Willamette Hatchery in October produce
750,000 fingerlings at 25 fish per pound. In early November, 45,000 are transferred to the CEDC
Y oungs Bay net pens and 300,000 are transferred to the CEDC Blind Slough net pens. All fish
are marked (adipose removal) and 25,000 of each group are coded-wire tagged. The remaining
150,000 smolts are reared to a size of 12 fish per pound, then 75,000 are transferred to the CEDC
Tongue Point net pens and 75,000 are transferred to the CEDC John Day net pensin mid-March.
All fish are marked and 25,000 of each group are coded-wire tagged before transfer. The primary
goal of this programisto mitigate for the loss of spring Chinook catch in sport and commercial
fisheriesin the lower Columbia River select area commercial and sport fisheries.

Estimated number of hatchery strays affecting this popul ation:

= Thereare no native spring Chinook populationsin the region that could be affected by this
population (e.g., through straying).

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biologica significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
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population, unless the hatchery population isintegrated with the natura population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goal's consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendation box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Sincethereis no natural spring Chinook population in the Columbia Estuary, removing hatchery
impacts from this program would have no effect on the productivity or natural spawning
abundance of any local natural spring Chinook stocks. Harvest contribution of the natural and
hatchery populations would go from approximately 4,600 fish to zero.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendation box below we describe elements of the current
situation (Observations) that were important to evaluate the natural population and where
applicable the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Columbia River Hatchery Reform Project -3-
Youngs Bay Spring Chinook CEDC SAFE Population Report



Observations

The program currently releases approximately 750,000 smolts. There are no naturally
reproducing spring Chinook populations in the Columbia River estuary.

Recommendations

The HSRG recommends that the current program be continued. This program could be increased
with minimal biological risks using existing infrastructure. Capacity may be an issue, since all
fish are reared elsewhere.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Columbia Estuary Fall Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation
objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Seg

Harv 850.1 0% 4594 | 0
No
Hatchery
HSRG
Solution Seg

Harv 850.1 90% 4,594 | 385
HSRG
Solution
w/
Improved Seg
Habitat Harv 850.1 90% 4,594 | 385
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1 Youngs Bay Tributaries Fall Chinook

The Youngs Bay watershed is located near the mouth of the Columbia River in the northwest
corner of Clatsop County. The Lewis and Clark River, Youngs River, and the Walluski River are
the dominant stream systems in the basin. The Youngs River is approximately 17 miles long.
The Lewis and Clark River is approximately 21 miles long. Populations of fall Chinook in the
lower Columbia River are part of the Lower Columbia River Chinook Evolutionarily Significant
Unit (ESU). This ESU contains both fall and spring Chinook, and was listed as threatened under
the Federal Endangered Species Act (ESA) in 1999 (Federal Register Notice 1999). This
hatchery population is included as part of the Lower Columbia River Chinook ESU (Federal
Register Notice 2005). Population abundances are generally low and hatchery fish make up a
substantial portion of the escapement. Habitat condition is relatively poor and there is potential
for further human population growth and habitat degradation.

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: This population is listed as threatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: The Youngs Bay fall Chinook population is designated as a
Stabilizing population (LCSR&SP 2004).

= Current Viability Rating: Unknown, Viability Goal is Low.

= Recovery Goal for Abundance: Unknown.

= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity 3.0; Capacity 300.

2.2 Current Hatchery Programs Affecting this Population

No Chinook hatchery program currently operates in Youngs Bay tributaries, but large net pen
programs are operated. About 119 adult Chinook from other programs are estimated to stray into
this system annually making up approximately 95% of the natural spawning population.

Estimated number of hatchery strays affecting this population:

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 119 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value

Columbia River Hatchery Reform Project -2 -
Youngs Bay Tributaries Fall Chinook Population Report



of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.1 to 0.3. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 5 fish to 1 fish. Harvest contribution of the natural and hatchery
populations would go from 43 fish to 2 fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporates all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The population has been designated a Stabilizing population. It is unlikely to meet Contributing
population standards because fall Chinook habitat is limited.

Recommendations

The HSRG recommends that this population continue to be managed for natural production as a
Stabilizing population.

Columbia River Hatchery Reform Project -3-
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Youngs Bay Tributaries Fall Chinook. The light
green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 95% | 0.00 0.1 43 0
No None
Hatchery None 0% 0% 0% | 1.00 0.3 2 -
None
HSRG None 0% 0% 93% | 0.00 0.2 31 0
Solution
HSRG None
Solution None 0% 0% 92% | 0.00 0.2 35 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Columbia Gorge Tributaries Fall Chinook (Tule-Oregon)

This tule fall Chinook population includes mainstem Columbia River, Herman Creek, Gorton
Creek, Viento Creek, Lindsey Creek and Phelps Creek Sub-populations.

Spawning in the Bonneville tributaries occurs from mid-October to late November. Natural
spawning of tule fall Chinook occurs primarily in the lower reaches of Herman, Gorton, Viento,
Lindsey and Phelps Creeks. Access in the early fall is dependent on mainstem Columbia and
tributary flow conditions. Spawning time in the tributaries peaks in October. Smolt or juvenile
population and life history data are not available for these streams. Spawning survey data is
limited. A total of 892 live and 105 dead adult Chinook salmon were observed in Herman Creek
during the 2002 fall surveys conducted by the CRGNSA. During years of good ocean conditions,
or even most years, the number of hatchery tule chinook spawning in many of these of streams
likely exceeds carrying capacity. Superimposition of redds is common.

Fall Chinook in this watershed are greatly influenced by hatchery-origin fish spawning in the wild
(Rod French, ODFW, pers. comm.). Fall chinook spawning in watershed streams may be
hatchery strays or the progeny of hatchery strays from area fish hatcheries. Genetic analyses are
not available to determine which stocks are of natural or hatchery origin.

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Fall chinook spawning in the minor tributaries to the Columbia Gorge are part
of the Lower Columbia Chinook ESU which was listed as threatened under the ESA in 1999.
This decision was reaffirmed in 2005.

= Population Designation: Unknown, but assigned a designation as a Contributing population
for the HSRG review.

= Current Viability Rating: Unknown.
= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity 1.5; Capacity 100 (assigned for
this review).

2.2 Current Hatchery Programs Affecting this Population

Approximately 34 adult fall Chinook from hatchery programs are estimated to stray into this
system annually. Under the current scenario, pHOS is estimated at 83%. Annually,
approximately 4 natural-origin adults are estimated to return to the basin.

Estimated number of hatchery strays affecting this population:

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 34 fish.
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3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.1 to 0.3. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 4 fish to 0 fish. Harvest contribution of the natural and hatchery
populations would go from approximately 17 fish to O fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Recommendations

This population appears to be supported by the natural spawning of hatchery strays. Hatchery
strays are estimated to make up 83% of the natural spawning population. This proportion of
hatchery fish on the spawning grounds would only be consistent with designation as a Stabilizing
population.

The HSRG recommends that this population be managed for natural production as a Stabilizing
population.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Columbia Gorge Tributaries Fall Chinook. The
light green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10%
habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 83% | 0.00 0.1 17 0
No None
Hatchery None 0% 0% 0% | 1.00 0.3 0
None
HSRG None 0% 0% |  59% | 0.00 0.4 7 0
Solution
HSRG None
Solution w/ None 0% 0% 55% | 0.00 0.5 8 0
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Hood River Fall Chinook

Tule fall Chinook are native to the Hood River subbasin, but their abundance has been
consistently low in recent years. For the period from 1992-2003, the annual return of fall
Chinook to Powerdale Dam has averaged 26 fish, with a range from 6 to 70 (Hood River
Subbasin Plan 2004). Between 1992 and 1998, fall Chinook returns to Powerdale Dam ranged
from 6 to 36 unmarked fish, with 2 to 7 marked hatchery strays (Olson and French 1999).

The historical fall Chinook run in the Hood River is believed to have always been low, although
higher than current levels. Area fish managers believe that egg-to-fry and fry-to-smolt survival is
extremely poor for fall Chinook in the Hood River, due in large part to natural factors. Most fall
Chinook spawning occurs in the Hood River mainstem, where high glacial sediment loading and
a flashy peak flow pattern leads to poor overwinter incubation survival. Shallow stream margin
and off-channel habitats important to emergent and early fry survival are scarce in the mainstem
Hood River, due natural channel morphology and habitat modification (Hood River Subbasin
Plan 2004).

Fall Chinook enter the Hood River from early July through October and spawn in late September
through early November. Outmigrant trap data from 1994 to 2001 suggests that wild spring
Chinook predominantly migrated out of the Hood River in the fall (Underwood et al. 2003).
Ocean-type fall migrants (those that outmigrate in late summer/fall after emergence) are
estimated to make up 85% of the population. Stream-type residents and transients (those that
either leaver the subbasin as yearlings in the second spring after emergence and near their
spawning reaches, or rear by redistributing to locations downstream from their spawning reach)
make up 15% of the population. The majority of the fall Chinook spawn in the lower Hood River
below Powerdale Dam, although spawning also occurs in the lower East Fork and West Fork
Hood River and Neal Creek. Fall Chinook spawning occurs in late September through early
November (Hood River Subbasin Plan 2004).

Fall Chinook in the Hood River are believed to be hatchery strays and the progeny of hatchery
strays. Coincident with a record high run at Bonneville Dam, 109 fall Chinook returned to
Powerdale Dam in 2003. The prior record since continuous trapping began in 1992 was 36
(Hood River Subbasin Plan 2004).

NOAA (2005) estimates that 100% of the historical estimated 35 river miles of potential fall
Chinook spawning habitat are still intact (Updated Status of West Coast ESUS).

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Hood fall Chinook are part of the Lower Columbia Chinook ESU which was
listed as threatened under the ESA in 1994.

= Population Designation: The Hood fall Chinook population is designated as a Stabilizing
population in the Lower Columbia Salmon Recovery and Subbasin Plan (LCSR&SP 2004).

= Current Viability Rating: The LCSR&SP describes current viability as Unknown with a
viability goal of Low+.
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2.2

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.
= Habitat Productivity and Capacity (from EDT): Productivity 1.47; Capacity 4,227.

Current Hatchery Programs Affecting this Population

No fall Chinook hatchery program currently operates in the Hood River; however, about 188
adult fall Chinook from other programs are estimated to stray into this system annually. Under
the current scenario, pHOS is estimated at 80%, even though no hatchery fall Chinook are
released in the basin. Annually, approximately 30 natural-origin adults are estimated to return to
the Hood River.

Estimated number of hatchery strays affecting this population:

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 188 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery
The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).
Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.1 to 0.3. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 30 fish to approximately O fish. Harvest contribution of the natural
and hatchery populations would go from approximately 127 fish to approximately O fish.
Columbia River Hatchery Reform Project -3-
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3.2 HSRG Observations/Recommendations
In the Observations and Recommendations box below, we describe elements of the current

situation (Observations) that were important to evaluate the natural population, and where
applicable the hatchery program(s) affecting that population. We also describe a solution

(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,

hatchery fitness effects, and harvest rates).

Observation

Recommendations

The habitat potential for fall Chinook in the Hood River is extremely poor and for that reason this
population is not a candidate to contribute to recovery of the ESU.

The HSRG recommends that managers continue to monitor the contribution of hatchery strays in
the Hood River.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Hood River Fall Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 80% | 0.00 30 0.1 127 0
No None
Hatchery None 0% 0% 0% | 1.00 0 0.3 0
None
HSRG None 0% 0% |  61% | 000 51 03 67 0
Solution
HSRG None
Solution w/ None 0% 0% 58% | 0.00 59 0.4 77 0
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Hood River Spring Chinook

The indigenous Hood River spring Chinook stock was extirpated by the early 1970s (CTWS and
ODFW 1991). A population is being reintroduced as part of the HRPP using spring Chinook
from the Deschutes River. From 1994 to 2002, the number of returning hatchery spring Chinook
increased, while the number of wild (naturally produced) fish decreased, suggesting that the
hatchery program was not meeting its supplementation goal (Underwood et al. 2003).
Escapement data from 2002 to 2006 indicates a trend of increasing natural-origin spring Chinook
in the Hood River (Olsen 2007). Outmigrant trap data from 1994 to 2001 suggests that a majority
of the wild spring Chinook migrate out of the Hood River in the fall (Underwood et al. 2003).

Spring Chinook enter the Hood River from April to September and spawn beginning in mid-
August through late September. Spawning occurs throughout the mainstem West Fork and part
way up Elk, McGee and Jones creeks and the lower mile of Lake Branch (Hood River Subbasin
Plan 2004).

Recruits per spawner (R/S) estimates for spring Chinook were less than 1.0 from 1993-1995, due
to poor egg-to-smolt survival. Hood River egg-to-smolt survival was very low, averaging 0.55%
compared to an average egg-to-smolt survival of 8.71% in the Warm Springs River (Underwood
et al. 2003).

NOAA (2005) estimates that 99% of the historical estimated 150 river miles of potential spring
Chinook spawning habitat are still intact (Updated Status of West Coast ESUS).

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Hood River spring Chinook are part of the Lower Columbia Chinook ESU
which was listed as threatened under the ESA in 1994.

= Population Designation: The Hood spring Chinook population is designated as a Primary
population in the Lower Columbia Salmon Recovery and Subbasin Plan (LCSR&SP 2004).

= Current Viability Rating: The LCSR&SP describes current viability as Unknown with a
viability goal of High.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.
= Habitat Productivity and Capacity (from EDT): Productivity: 1.21, Capacity: 1,779.

2.2 Current Hatchery Programs Affecting this Population

An integrated conservation program is currently being operated by ODFW in conjunction with
the Confederated Tribes of the Warm Springs. The hatchery program is a conservative approach
that has started with a lower hatchery smolt allocation (125,000 smolts). The CTWS has
proposed increasing the program size to 150,000 smolts. With the lower hatchery production,
risks to listed steelhead should be minimized while HRPP monitors any potential impacts.
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Hood River spring Chinook were extirpated in the late 1960s and 1970s following a glacial debris
torrent in a tributary of the West Fork Hood River. The Hood River spring Chinook salmon
reintroduction program used Carson stock spring Chinook for Hood subbasin releases from 1986
to 1992. Deschutes (Round Butte) spring Chinook have been the designated donor stock since
1993.

The Deschutes stock has two components. The Round Butte Fish Hatchery component was
founded from spring Chinook captured in the Pelton Fish Trap located on the Deschutes River at
RM 100.0. This hatchery stock has been periodically supplemented with fish or eggs from the
Warm Springs National Fish Hatchery stock.

The Warm Springs National Fish Hatchery stock originated from wild spring Chinook arriving at
the hatchery diversion dam fish trap on the Warm Spring River (tributary to the Deschutes). The
stock has been comprised primarily of hatchery-origin adult spawners, but some wild adults have
been periodically included into the hatchery production egg takes.

Hood River broodstock is collected at the Powerdale Fish Facility and is comprised entirely of
hatchery-origin adults. Round Butte broodstock is used when Hood River returns do not meet
broodstock needs. The total number of spring Chinook collected for broodstock will not exceed
110 fish for the short term. For the long term, the number of brood collected could increase to
150 fish if it is determined that the number of smolts released should be increased to 150,000.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 228 fish.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 24 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.
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3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.5 to 1.0. Average abundance of natural-origin spawners (NOS) would
increase from approximately 195 fish to approximately 2 fish. Harvest contribution of the natural
and hatchery populations would go from approximately 253 fish to approximately 0 fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The HSRG premise for recommendations is based on the manager’s conclusion that the natural
Hood River population was extirpated and a decision made to reintroduce spring Chinook using
an out-of-ESU hatchery population for rebuilding. It is our understanding that the managers
investigated other options, and the Deschutes source was the best choice.

The reintroduction program has a long-term potential to meet the HSRG broodstock management
standards for a Primary population designation. However, given current habitat quality, unstable
incubation habitat, and limited quantity spawning habitat, the abundance potential is limited.

The managers have taken the important step of discontinuing the practice of importing
broodstock from out-of-basin.

The HSRG has general concerns with the practice of transferring fish between basins because of
the risk of pathogen transfer (and stress) and straying. The manager’s intent to construct
additional rearing facilities in the basin could reduce or eliminate this risk.

Removal of the Powerdale Dam in 2010 will result in loss of current hatchery broodstock
collection, research studies, and a means of precisely managing spawning composition. Weir
sites in the tributaries of the Hood River are being considered, but appear to have lower precision
than the Powerdale facility.

Recommendations

Managers should continue to use only Hood River returns for broodstock and eventually convert
the program to an integrated program that meets the HSRG broodstock standards for a Primary
population. The goal for the program should be to use 100% natural-origin broodstock to the
extent possible.
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We would recommend developing incubation and rearing facilities in the Hood River for this
program. In doing so, managers should apply best hatchery management practices to minimize
disease problems.

We support the manager’s intent to install and operate a weir in the West Fork Hood River to
achieve both conservation and harvest goals. Scenarios evaluated by the HSRG assumed that the
proposed weir in the West Fork Hood River is sufficient to manage the spring Chinook
reintroduction, harvest, and conservation.

A fish weir at the Powerdale site would provide a unique opportunity and certainty for meeting
research and management goals. Continuing these studies has value in the region, because results
would aid in understanding several very important hatchery and natural population management
issues.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Hood River Spring Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Int Cons 125.9 50% 0% 51% | 0.00 195 05 253 83
No None
Hatchery None - 0% 0% 0% | 1.00 2 1.0 0
HSRG Int Cons 147.0 25% 0% 68% | 0.60 354 0.7 471 303
Solution
HSRG
Solutionw/ | Int Cons 147.1 25% 0% 62% | 0.62 449 0.8 484 303
Improved
Habitat
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1 Little White Salmon Fall Chinook

The Little White Salmon fall Chinook are combined with Wind River fall Chinook to form the
upper Gorge fall Chinook population. The historical Little White Salmon adult tule fall Chinook
population is estimated from 4,000 to 5,000 fish. Current natural spawning returns are 100 to 200
fish. The Little White Salmon Hatchery produces upriver bright (URB) fall Chinook which are
not part of the lower Columbia ESU. Fall Chinook spawning occurs in a 0.25-mile stretch of
river downstream from the Little White Salmon Hatchery and upstream of Drano Lake. Tule fall
Chinook spawning occurs from mid-September to mid- October. The URB fall Chinook spawn
from late October through November. Juvenile rearing occurs near and downstream of the
spawning areas. Juveniles migrate from the Bonneville tributaries in the spring and early summer
of their first year (LCFRB 2004).

Historically, fall Chinook were limited to the lower river below a barrier falls at about RM 2;
currently, very limited natural production occurs in this area. Completion of Bonneville Dam
(1938) inundated the primary fall Chinook spawning areas in the lower river (LCFRB 2004).

Upstream migration of mid-Columbia bright fall Chinook in the Columbia River occurs from
August to October; peak counts at Bonneville Dam occur around September 4-9. Bright fall
Chinook spawn at the Little White Salmon National Fish Hatchery in November; natural
spawning timing in the Little White Salmon River is late October and November. Ages range
from 2-year-old jacks to 5-year-old adults, with dominant adults of ages 3 and 4 (averages are
46.1% and 46.1%, respectively). Emergence and emigration timing of naturally produced fry is
unknown. Hatchery fry emerge in March and emigration timing is based on hatchery release
timing (LCFRB 2004).

This stock is considered a URB stock in the lower Columbia River ESU. Current bright fall
Chinook production is a result of hatchery strays (LCFRB 2004).

Historically, the Little White Salmon fall Chinook population was an earlier spawning tule stock
and was substantial, but the population has not persisted. Fall Chinook eggs taken from the Little
White Salmon River between 1897 and 1920 (as many as 40 million) indicate a very large
historical abundance of naturally produced early spawning tule fall Chinook. In the late 1930s,
fall Chinook were reported in the Little White Salmon River during escapement surveys. Fall
Chinook returns to the Little White Salmon NFH ranged from 238 to 2,653 from 1979-1983
(averaging 981 fish) (LCFRB 2004).

A smolt capacity model estimated that 73,652 fall Chinook fingerlings could be produced in the
Little White Salmon River subbasin. The White Salmon River tule fall Chinook stock is
currently produced at Spring Creek NFH (LCFRB 2004).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Little White Salmon River fall Chinook are part of the Lower Columbia
Chinook ESU; which was listed as threatened under the ESA in 1999.
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= Population Description: The Little White Salmon fall Chinook population is part of the
Upper Gorge Tributaries population, which is designated as Stabilizing in the Lower
Columbia Salmon Recovery and Subbasin Plan (LCSR&SP, 2004). The LCSR&SP
describes current viability as Low with a viability goal of Unknown. The extinction risk was
estimated as approximately 50% (LCFRB 2004).

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (e.g., from EDT): Unknown.

2.2 Current Hatchery Programs Affecting this Population

The Little White Salmon (RM 1) and the Willard National Fish Hatcheries (RM 5) are located in
the basin; hatchery production began in 1896. Annual hatchery egg take of fall Chinook during
1897-1920 was typically 10-30 million and as high as 40 million. Hatchery production shifted
from tules to URB late fall Chinook as part of the John Day Dam mitigation and a US v. Oregon
Agreement in 1988. The current Little White Salmon Hatchery fall Chinook program includes
3.7 million URB fall Chinook, with 2 million released into the Little White Salmon River and the
remainder transferred to the Yakima River as part of John Day Dam mitigation (LCFRB 2004).

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 2,051 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

Columbia River Hatchery Reform Project -3-
Little White Salmon Fall Chinook Population Report



3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.1 to 0.2. Average abundance of natural-origin spawners (NOS) would
increase/decrease from 45 to 0. Harvest contribution of the natural and hatchery populations
would go from 6,398 to 0.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations
This program makes an important contribution to harvest.

The HSRG anticipates that future reliance on imported broodstock from this program would be
reduced or eliminated. Eliminating out-of-basin transfers of fish or eggs from this program
would do away with the possibility of disease transfers to out-of-basin sites. The water supply at
Willard National Fish Hatchery has a rainbow trout population known to be infected with the
kidney disease bacterium. Eggs and fish transferred from this hatchery may thus be infected with
the bacterium.

Strays from this program to the White Salmon River have been observed. There appears to be a
need to improve homing fidelity.

Recommendations

The HSRG recommends continuing this program. In addition, the HSRG supports the USFWS
effort to PIT-tag a representative portion of the release for the purpose of developing in-season
management information. All fish currently are mass-marked and a portion are coded-wire
tagged for monitoring harvest contribution, stray rates and to provide other relevant biological
information.

The HSRG recommends that capture efficiency be improved or maintained.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
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least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers’ discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for Little White Salmon Fall Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
None 0% 0% 97% | 0.00 45 0.1 268 0
Current URB -
Hatchery
SegHarv | 2,007.2 75% 5,865 | 1,497
No None
Hatchery None 0% 0% 0% | 1.00 0 0.2 0
None
0, 0 0,
HSRG UNSS(? 0% 0% 92% | 0.00 136 0.3 176 0
Solution Hatchery
SegHarv | 2,007.2 80% 5,321 | 1,085
None
HSRG None 0% 0% | 91% | 000 149 04 194 0
Solution w/ URB
Improved
Habitat Hatchery
SegHarv | 2,007.2 80% 5,321 | 466
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1 Little White Salmon Spring Chinook

Little White Salmon spring Chinook is one of four spring Chinook populations in the Columbia
River Evolutionarily Significant Unit (ESU). Spring Chinook in the Little White Salmon River
subbasin are hatchery fish of mixed origin (LCFRB 2004).

In 1936, Chinook were reported in the Little White Salmon River during escapement surveys,
although historically, few spring Chinook were found in the Little White Salmon River Subbasin.
Spring Chinook were limited to the lower river below a barrier falls at about RM 2. Completion
of Bonneville Dam (1938) inundated the primary spring Chinook spawning areas in the lower
river (LCFRB 2004).

Hatchery production accounts for all spring Chinook returning to the Little White Salmon River.
From 1970-2002, spring Chinook total returns ranged from 58 in 1974 to 20,601 in 2002.
Juvenile production from natural spawning is presumed to be low; the run is not considered to be
self-sustaining (LCFRB 2004).

Spring Chinook return to the Little White Salmon River from April through July; spring Chinook
counts peak at Bonneville Dam in late April. Natural spawning in the Little White Salmon River
is limited to a small area immediately below the salmon hatchery and occurs in July and August.
Age ranges from 3-year-old jacks to 6- year-old adults, with 4- and 5-year-olds usually the
dominant age class (averages are 72.0% and 21.9%, respectively). No natural fry emergence data
are available (LCFRB 2004).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Little White Salmon River spring Chinook are part of the Lower Columbia
Chinook ESU, which was listed as Threatened under the ESA in 1999.

= Population Description: The Lower Columbia Salmon Recovery and Subbasin Plan indicates
that spring Chinook are not present in the Upper Gorge tributaries, which include the Little
White Salmon River (LCSR&SP 2004).

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (e.g., from EDT): Unknown.

2.2 Current Hatchery Programs Affecting this Population

The Little White Salmon (RM 1) and the Willard National Fish Hatcheries (RM 5) are located in
the Subbasin. Spring Chinook releases began here in the 1960s, and current releases into the
Little White Salmon River are just over 1 million smolts annually. Hatchery production accounts
for all spring Chinook returning to the Little White Salmon with mixed origin broodstock. In
addition, broodstock is collected to release 250,000 fish in the Walla Walla River. The Walla
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Walla export is temporary; in 2008 this program is expected to move to the Carson National Fish
Hatchery.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA.
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 382 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Harvest contribution of the natural and hatchery populations would go from 1,651 to 0.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Eliminating out-of-basin transfers of fish or eggs from this program would do away with the
possibility of disease transfers to out-of-basin sites. The water supply at Willard National Fish
Hatchery has a rainbow trout population known to be infected with kidney disease bacterium.
Eqggs and fish transferred from this hatchery may thus be infected with the bacterium.

The USFW has credited culling of high-titer BKD egg lots in conjunction with reduced rearing
densities as the reason for improved fish quality and health (i.e., reduced BKD problems) in
recent years. Culling is generally recognized as an effective technique for controlling BKD
prevalence in hatcheries. Less well documented is the effect of using reduced rearing densities to
control BKD.

We note that the PIT-tag program apparently is proving to be an important in-season management
tool for managing the hatchery and harvest.

Recommendations

The HSRG recommends maintaining the current program. In addition, the HSRG supports the
measures implemented to reduce BKD in the hatchery. We recommend, however, that
experiments be implemented to evaluate the effectiveness of using reduced rearing densities.

The HSRG supports the USFWS effort to PIT-tag a representative portion of the release for the
purpose of developing in-season management information. All fish currently are mass-marked
and a portion are coded-wire tagged for monitoring harvest contribution, stray rates and to
provide other relevant biological information.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers’ discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Little White Salmon Spring Chinook. The light
green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Prog Additional

Type and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current

SegHarv | 1,005.2 90% 1,651 | 1,323
No
Hatchery
HSRG
Solution

SegHarv | 1,005.2 90% 1,651 | 1,123
HSRG
Solution
w/
Improved
Habitat Seg Harv | 1,005.2 90% 1,651 | 1,123
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1 Columbia Gorge Spring Creek Fall Chinook

The Spring Creek fall Chinook (tule) is a segregated hatchery population. There is no natural
self-sustaining fall Chinook population in Spring Creek.

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: White Salmon River Spring Chinook are part of the Lower Columbia Chinook
ESU, which was listed as threatened under the ESA in 1999. The hatchery component of
Columbia River fall Chinook is considered part of the ESU (including those from the Spring
Creek Hatchery), but is not essential for recovery.

= Population Description: There is no natural population; this is a hatchery population.
= Recovery Goal for Abundance: There is no natural population; this is a hatchery population.

= Productivity Improvement Expectation: There is no natural population; this is a hatchery
population.

= Habitat Productivity and Capacity (e.g., from EDT): There is no natural population; this is a
hatchery population.

2.2 Current Hatchery Programs Affecting this Population

The purpose of the tule fall Chinook program at Spring Creek National Fish Hatchery is to
mitigate for lost and degraded habitat and fish populations caused by the construction and
operation of the Columbia River hydropower system by producing locally adapted broodstock for
sport, commercial, tribal, and international harvest. The Spring Creek tule fall Chinook
broodstock originated from the White Salmon River, a mile from the location of the hatchery, and
is the stock of choice for reintroduction in the White Salmon River pending Condit Dam removal.
Approximately 15,100,000 fingerling fall Chinook are released on-site annually.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program — from AHA summary: NA.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs — from AHA
summary: 1,660 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
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not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Harvest contribution of the natural and hatchery populations would go from 70,994 to 0.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The HSRG noted that all unmarked fish were returned to the river. At the present time, the origin
of these unmarked fish is unclear (e.g., truly natural-origin fish or mis-clipped hatchery-origin
fish).

The management policy and practice for incorporating jacks in spawning protocols is unclear to
the HSRG.

The Spring Creek Hatchery is a 90% water re-use system. This has been identified as a risk
factor and is being evaluated by the USFWS.

This program sees very high survival rates relative to other programs in the region and
consistently is a major contributor to the tule harvest.

Recommendations

Continue the program as currently operated.
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The HSRG supports the USFWS objective to PIT-tag a representative portion of the release for
the purpose of developing in-season management information. All fish currently are mass-
marked and a portion coded-wire tagged for monitoring harvest contribution, stray rates and to
provide other relevant biological information.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers’ discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Columbia Gorge Spring Creek Fall Chinook (Tules
— Hatchery). The light green row indicates the natural population and yellow indicates the segregated hatchery population, if
applicable. A 10% habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat
towards conservation objectives.

Prog Additional

Type and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current

Seg Harv | 15,044.9 90% 70,994 | 5,658
No
Hatchery
HSRG
Solution

Seg Harv | 15,044.9 90% 59,397 | 15,673
HSRG
Solution w/
Improved
Habitat Seg Harv | 15,044.9 90% 59,397 | 15,673
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1 White Salmon Fall Chinook Salmon

The White Salmon River has both tule and bright natural spawning Chinook. Tules are native to
the White Salmon River and listed for protection under ESA. The brights are not native and not
listed under the ESA. Historically, the tule fall Chinook population was large in the White
Salmon. Spawning is currently confined to the lower 3 miles of mainstem White Salmon River
below Condit Dam (RM 3.3).

The tule fall Chinook is a mixed stock with composite production. The White Salmon River tule
fall Chinook stock is represented both in wild spawners and in local hatchery programs. Tule fall
Chinook were used as broodstock to create the Spring Creek Hatchery tule fall Chinook program
in 1901. Strays from Spring Creek NFH have been recovered in the White Salmon River.

The estimated wild escapement of tule fall Chinook from 1992 to 2004 averaged 319 fish,
ranging from 32 to 1,696 adults. Based on EDT modeling, the current tule fall Chinook
abundance at equilibrium is expected to be 982 adults in the absence of harvest. Although
escapement of tule fall Chinook increased in 2001, stock status was rated depressed in 2002, due
to chronically low escapements. Loss of historic spawning habitat above Condit Dam may
contribute to poor stock performance. Fall Chinook enter the river from August through October
and are usually near final stages of maturity upon entry. Tule spawning generally occurs in
October, earlier than in the White Salmon River bright fall Chinook. No genetic analysis has
been done on White Salmon River tule fall Chinook.

The upriver bright (URB) fall Chinook is a non-native stock with composite production. White
Salmon River URB fall Chinook appear to be derived from the Little White Salmon National Fish
Hatchery URB fall Chinook. Escapements have been fairly stable and the stock status was rated
healthy in 2002. Spawning is confined to the lower 3 miles of the mainstem White Salmon River
below Condit Dam. Spawning generally occurs in October, later than the White Salmon River
tule fall Chinook stock.

The Spring Creek Hatchery is located immediately downstream of the river mouth and straying of
returning hatchery adults to the White Salmon River is consistent. A treaty Indian fishery targets
Spring Creek Hatchery fish near the river mouth. The White Salmon population is targeted for
medium viability.

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: White Salmon River fall Chinook are part of the Lower Columbia Chinook
ESU, which was listed as Threatened under the ESA in 1999.

= Population Description: The White Salmon fall Chinook population is designated as a
Contributing population in the Lower Columbia Salmon Recovery and Subbasin Plan
(LCSR&SP 2004). The LCSR&SP describes current viability as Low with a viability goal of
Medium.

= Recovery Goal for Abundance: 900.

= Productivity Improvement Expectation: Unknown.
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= Habitat Productivity and Capacity (e.g., from EDT): Productivity 6.08; Capacity 1,172 (with
Condit Dam in place); according to EDT results, fall Chinook potential is the same or slightly
less with removal of Condit Dam.

2.2 Current Hatchery Programs Affecting this Population
No fall Chinook hatchery programs occur within this basin.

The Spring Creek Hatchery program, which originated from White Salmon fall Chinook stock, is
located immediately downstream of the river mouth and produces fish that stray into the White
Salmon River. Since 1992, Spring Creek Hatchery tules have accounted for more than 30% of
the natural spawning fish. The percentage of hatchery fish spawning naturally has ranged from
0% to 86% during this period. Based on allozyme analysis, WDFW identified Spring Creek
Hatchery tules as genetically different than all other tule stocks.

There is a segregated harvest program for URB fall Chinook at the Little White Salmon/Willard
NFH Complex. The purpose of the program is to provide mitigation (production for fisheries) for
the federal hydropower system impacts, other development, to meet obligations under the U.S. v
Oregon court agreement, and to produce 1.7 million fry for transfer to the Yakima River Basin.

A total of 2 million sub-yearling URB fall Chinook salmon are reared and released on-site from
Little White Salmon NFH as part of the Corps of Engineers’ John Day Dam mitigation program
(HGMP 2004).

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 675 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.
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See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.6 to 1.2. Average abundance of natural-origin spawners (NOS) would
decrease from 128 to 38. Harvest contribution of the natural and hatchery populations would go
from 533 to 159.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporates all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

Removal of Condit Dam will open additional habitat for tule fall Chinook. This population
receives significant numbers of strays from neighboring hatchery populations, both tules and
upriver brights.

The best available broodstock for reintroduction/recovery of the White River tule population is
currently being evaluated.

Recommendations

If managers determine there is a need to control the stray fish from nearby hatcheries to achieve a
pHOS consistent with a contributing population (less than 0.1), a control weir could be
considered in the lower river. Other means, such as selective harvest of hatchery fish in the
terminal area, also might be considered.

The HSRG supports the USFWS effort to PIT-tag a representative portion of the release for the
purpose of developing in-season management information. All fish currently are mass-marked
and a portion is coded-wire tagged for monitoring harvest contribution, stray rates and to provide
other relevant biological information.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for White Salmon Fall Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 80% | 0.00 128 0.6 533 0
No None
Hatchery None 0% 0% 0% | 1.00 38 1.2 159
None
HSRG None 0% 0% |  67% | 000 317 14 408 0
Solution
HSRG None
Solution w/ None 0% 0% 65% | 0.00 352 15 452 0
Improved
Habitat
Columbia River Hatchery Reform Project -5-
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1 White Salmon Spring Chinook

Chinook salmon are native to the White Salmon River (WDF et al. 1993). Their historical
distribution extended from the mouth up to above Husum Falls (RM 12) in the mainstem, and
Rattlesnake Creek. It is unclear if the Chinook salmon observed at Husum Falls were spring or
fall Chinook salmon. Since Condit Dam inundated a gorge in the White Salmon River, it is
unclear if barrier waterfalls existed to maintain a separation between spring and fall Chinook
salmon.

Condit Dam, built in 1913 at RM 3.4, blocks access to habitat upstream. Spring Chinook were
extirpated from the White Salmon subbasin, likely because of the lack of fish passage at Condit
Dam. Carson stock has been released periodically in the basin since the 1980s. Spring Chinook
spawning escapement is estimated from redd surveys. Escapement averages slightly more than
100 fish. Most spawners are presumed to be of hatchery origin; their reproductive success is
unknown.

Spring Chinook adults return as immature fish between February and May. Eggs remain in the
gravel until emergence, which occurs from February to April, depending on water temperatures.
Shortly after fry colonization, juveniles begin their outmigration. Spring Chinook juvenile can
continue rearing until October. Outmigration for yearlings occurs during the following spring.

For the purposes of EDT modeling, spring Chinook distribution extended from the mouth to
Little Buck Creek. EDT modeling indicates wild spring Chinook abundance in the absence of
harvest has declined from 871 spawners in the historic condition to no fish currently.

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: White Salmon River spring Chinook are part of the Lower Columbia Chinook
ESU, which was listed as Threatened under the ESA in 1999.

= Population Description: The White Salmon spring Chinook population is designated as a
Contributing population in the Lower Columbia Salmon Recovery and Subbasin Plan
(LCSR&SP 2004). The LCSR&SP describes current viability as Very Low with a viability
goal of Low.

= Recovery Goal for Abundance: 400.
* Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (e.g., from EDT): Productivity: 0, Capacity: 0 (with no
passage at Condit Dam); Productivity: 3.1, Capacity: 871 (with passage at Condit Dam).

2.2 Current Hatchery Programs Affecting this Population

There are no spring Chinook hatchery programs targeting the White Salmon subbasin.
Reintroduction of this stock would include use of an outside stock and would require passage
upstream of Condit. The best stock source may be from the Klickitat; however, this location is
outside the lower Columbia ESU. Criteria would need to be evaluated for appropriate source
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stocks for reintroduction. The White Salmon River target of “low” recognizes the long time
frame required to restore a locally-adapted natural population from an out-of-basin stock.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA.
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 31 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would be unchanged without passage at Condit Dam and would increase from 1.31 to 2.63 if
passage were provided. Average abundance of natural-origin spawners (NOS) would be
unchanged without Condit Dam passage and would increase from 227 to 504 with passage.
Harvest contribution of the natural and hatchery populations would be unchanged without Condit
Dam passage and would increase from 27 to 61 if passage were provided.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
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(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

Currently, there are no native spring Chinook in the White Salmon River. When Condit Dam is
removed, it will be necessary to reintroduce spring Chinook.

With successful reintroduction, the stock could achieve its numeric recovery goal. Donor sources
appear to be limited; the closest source is the Klickitat River, which is outside the ESU. We
assume that reintroduction may include some hatchery production for a limited amount of time.

Recommendations
During reintroduction, it is recommended that strays from outside sources should be monitored.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for White Salmon Spring Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None - 0% 0% 0% | 0.00 0 0.0 0 0
No None
Hatchery None - 0% 0% 0% | 0.00 0 0.0 0
None
HSRG None : 0% 0% 0% | 0.00 0 0.0 0 0
Solution
HSRG None
Solution w/ None - 0% 0% 0% | 0.00 0 0.0 0 0
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Wind River Fall Chinook

The historical Wind River adult Tule fall Chinook population is estimated at 2,500 to 3,500 fish.
The current natural spawning number in the tributaries is 0 to 400 fish. A significant portion of
their historic spawning habitat was inundated by the Bonneville pool. There is consistent straying
to the Wind River from returning Spring Creek Hatchery tule adults and upriver bright fall
Chinook and competition from hatchery and naturally produced upriver bright fall Chinook.

Natural spawning occurs primarily in the lower mainstem Wind River downstream of Shipherd
Falls (RM 2). A fish ladder and trap was installed at the falls in 1956 prior to which the falls was
a barrier to all species except summer steelhead. Fall Chinook have been observed up to the
Carson National Fish Hatchery (NFH) at RM 18, but the majority of spawning occurs in the
lower 2 miles of the mainstem; spawning may also occur in the Little Wind River (RM 1). All
fall Chinook caught in the trap at Shipherd Falls are now returned to the river below the falls.
WFDW biologists doubt that fall Chinook are able to swim over the falls (Kelly Harlan, WDFW,
personal communication) (SaSSI 2005).

The upstream migration of Bonneville pool tule stock fall Chinook in the Columbia River occurs
from August through September; peak counts at Bonneville Dam range from September 4-9.
Tule fall Chinook enter the Wind River in September, where spawning occurs from mid-
September to early October. Ages range from 2-year old jacks to 4-year old adults, but age 3-
and 4-year old spawners predominate. Fry emerge from January through March, depending on
time of egg deposition and water temperature. Fall Chinook fingerlings emigrate from the Wind
River in spring. Juvenile rearing occurs near and downstream of the spawning areas. Juveniles
migrate from the Bonneville tributaries in the spring and early summer of their first year
(Subbasin Plan 2004).

Wind River tule fall Chinook were identified as a stock based on their distinct spawning
distribution, river entry timing (September) and spawning timing, appearance (darker skin color
and paler flesh on entering freshwater than is seen in bright fall Chinook), and age composition
(4-year old spawners predominate). This is a mixed stock with composite production. Frequent
eqg transfers from the Spring Creek NFH to the Carson NFH have been made, and coded-wire
tagged Spring Creek fall Chinook have been observed in the Wind River. It is believed that
hybridization between native tule fall Chinook and Spring Creek fall Chinook has occurred
(SaSslI 2005).

Total escapement ranged from 0 to 1,845 adults from 1964 through 2003. Spawning abundance
has not improved appreciably since the 1992 stock status rating (depressed). Recent escapements
have been higher, but very low escapements from 1990 through 1995 may have reduced genetic
diversity within the stock. Status was rated critical in 2002, because of chronically low
escapements (SASSI 2005).

The NMFS Status Assessment for the Wind River fall Chinook indicated a 0.52 risk of 90%
decline in 25 years, 0.67 risk of 90% decline in 50 years, and 0.74 risk of extinction in 50 years.
Fall Chinook smolt capacity was estimated at 206,608 for the Wind River basin. Naturally
produced fall Chinook fry are observed each year in the lower Wind River smolt trap,
documenting successful natural spawning.

There are significant numbers of upriver bright stock fall Chinook (not part of the lower
Columbia ESU) that spawn in the lower Wind River, with spawning escapements from 1988-
2001 that ranged from 25-1,101 (average 397). The upriver bright spawners originated from
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strays produced at Little White Salmon and Bonneville hatcheries. Most of their spawning takes
place in the lower 2 miles of the mainstem Wind River below Shipherd Falls.

The upstream migration of mid-Columbia bright fall Chinook in the Columbia River occurs from
August to October; with peak counts at Bonneville Dam ranging from September 4-9. Mid-
Columbia bright fall Chinook enter the Wind River in late September to October and spawn from
late October through November, later than the Wind River Tule fall Chinook stock. Ages range
from 2-year old jacks to 6-year old adults, with age 4- and 5-year old spawners predominating.
Fry emerge in the spring, depending on time of egg deposition and water temperature. Fall
Chinook fingerlings emigrate from the Wind River in spring and early summer.

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Wind River Tule fall Chinook are part of the Lower Columbia Chinook ESU,
which was listed as Threatened under the ESA in 1994.

= Population Description: The Wind River Tule fall Chinook population is designated as a
Stabilizing population in the Lower Columbia Salmon Recovery and Subbasin Plan
(LCSR&SP 2004). The LCSR&SP describes current viability as Low with a viability goal of
Low.

= Recovery Goal for Abundance: 100.

=  Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (e.g., from EDT): Productivity 4.54; Capacity 692.
= Populations Affected by this Hatchery Program Include: NA.

2.2 Current Hatchery Programs Affecting this Population

Fall Chinook hatchery releases into the Wind River were discontinued after 1976. The stock is
influenced by consistent strays from the Spring Creek tule fall Chinook program and other fall
Chinook hatchery programs in the Columbia Gorge.

The Spring Creek tule fall Chinook program is a segregated harvest program with an annual
release goal of 15,100,000 fingerlings on-site, in the Columbia River.

Competition from hatchery and naturally produced upriver bright fall Chinook may impact
natural-origin Tule Fall Chinook.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA.
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 756 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
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effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.5 to 0.9. Average abundance of natural-origin spawners (NOS) would
decrease from 81 to 0. Harvest contribution of the natural and hatchery populations would go
from 339 to 0.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

This small tributary to the Bonneville pool contributes some spawning habitat for strays from
nearby hatchery programs.

Recommendations

The HSRG has no specific recommendations for this population.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Wind Fall Chinook. The light green row indicates
the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat improvement is
applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation objectives.

Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 87% | 0.00 81 0.5 339 0
No None
Hatchery None 0% 0% 0% | 1.00 0 0.9 0
None
HSRG None 0% 0% 76% | 0.00 189 1.0 244 0
Solution
HSRG None
Solution w/ None 0% 0% 74% | 0.00 209 1.1 269 0
Improved
Habitat
Columbia River Hatchery Reform Project -5-
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1 Wind River Spring Chinook

Spring Chinook are not native to the Wind River basin. The current population is sustained
through hatchery production and any natural spawners are hatchery-origin fish. This is a non-
native stock with composite production.

Spring Chinook in the Wind River are Carson National Fish Hatchery (NFH) fish that spawn
naturally or are strays from other hatchery programs. Hatchery strays account for most spring
Chinook spawning.

The Carson stock is a mixture of spring Chinook from the Snake River and the mid- and upper-
Columbia that were collected at Bonneville Dam in the 1970s for use as broodstock at the
hatchery (SaSSI 2005). Allozyme analysis has shown that Wind River spring Chinook from the
Carson Hatchery resemble upper Columbia spring Chinook stocks in the Wenatchee, Entiat and
Methow basins (Marshall et al. 1995).

Escapement data from 1986 to 2003 indicates a trend of increasing total escapement of spring
Chinook in the Wind River (SaSSI 2005). Wind River spawning escapements from 1970-2002
ranged from 26 in 1995 to 1,936 in 1971. The average fish per mile from 1970-1984 was 21; fish
per mile ranged from 4-112.

Spring Chinook enter the Wind River from late March through June and spawn from early
August through mid-September. Most spawning takes place in the mainstem Wind River above
Shipherd Falls from about RM 15 upstream to the mouth of Paradise Creek (SaSSI 2005).
Spawner ages range from 3-year old jacks to 6-year old adults, with 4- and 5-year olds usually the
dominant age class (averages are 58.5% and 38.0%, respectively). Fry emerge between
November and March, depending on time of egg deposition and water temperature. Spring
Chinook fry spend one full year in fresh water and emigrate in their second spring as age-2 smolts
(Subbasin Plan 2004).

The stock status was not rated in 2005, because natural production is extremely low. Substantial
numbers of spring Chinook spawners are observed annually; however, it is believed that spawner
abundance is a reflection of the date when Carson NFH gates are closed each year. When this
occurs, hatchery-origin spring Chinook are no longer able enter the hatchery; Wind River
spawner numbers are thought to be a reflection of this factor, rather than of a population
abundance trend. Indications are that the productivity of these spawners is negligible, perhaps as
low as 2 smolts per female SaSSI 2005).

The NMFS Status Assessment for the Wind River indicated a 0.01 risk of 90% decline in 25
years and a 0.03 risk of 90% decline in 50 years; the risk of extinction in 50 years was 0.0. Smolt
density model predicted natural production potential for the Wind River was 157,533 smolts.
Juvenile production from natural spawning is presumed to be low; the population is not
considered self-sustaining (Subbasin Plan 2004).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.
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= ESA Status: Wind River Spring Chinook are not part of any Chinook ESU (HGMP 2004).

= Population Description: The Wind River spring Chinook population is not designated. In
2002, the Wind River Spring Chinook stock was considered Healthy (WDFW 2007). The
stock status was not rated in 2005 because natural production is extremely low (SaSSI 2005).

= Recovery Goal for Abundance: None.

= Productivity Improvement Expectation: None.

= Habitat Productivity and Capacity (e.g., from EDT): Productivity 2.9; Capacity 196.

= Populations Affected by this Hatchery Program Include: Wind River Spring Chinook.

2.2 Current Hatchery Programs Affecting this Population

Carson NFH’s spring Chinook salmon program is a segregated harvest program that was initiated
in 1955. Carson NFH operates as part of the Columbia River Fisheries Development Program
under U.S. v. Oregon and is funded through the Mitchell Act, a program to provide for the
conservation of Columbia River fishery resources. The purpose of the hatchery is to successfully
rear and release 1,420,000 spring Chinook salmon smolts for release on-station in the spring.
Smolts are mass-released directly into the Wind River at 18 fish/pound or larger to minimize
interaction with other fish populations. The Yakama Nation has expressed interest in the practice
of scatter planting juvenile fish throughout the watershed for supplementation. These releases
contribute to important terminal area tribal ceremonial and subsistence fisheries and non-tribal
sport fisheries while providing for adequate escapement for hatchery production. The average
number of hatchery-origin adults returning to the hatchery was 4,173 from 1980 through 2001
(HGMP 2004). The average egg-to-smolt survival was 86.8% from 1990 through 2001 (HGMP
2004). The average smolt-to-adult survival and recruits-per-spawner was 0.23 and 2.68,
respectively, from 1982 through 1995 (HGMP 2004).

Spring Chinook are not native to the Wind River basin; the current population is sustained
through hatchery production and any natural spawners are hatchery-origin fish. Production from
these hatchery spawners has been observed to be very low, i.e., <2.0 smolts per female (D.
Rawding, WDFW, pers. comm.).

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 868 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
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greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.4 to 2.7. Average abundance of natural-origin spawners (NOS) would
increase from 120 to 132. Harvest contribution of the natural and hatchery populations would go
from 1,863 to 18.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The Wind River spring Chinook population is undesignated (NA), as there is no natural
population in the watershed. The hatchery program is used to supply 250,000 smolts to the Walla
Walla River.

Brook trout observed in the Carson NFH spring water supply are a potential source of disease
organisms (e.g., the BKD organism) for fish reared at the hatchery. This is a particular concern if
fish or eggs are to be transferred from the Carson NFH to facilities or sites in other watersheds.
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Recommendations

Due to disease concerns, the HSRG recommends eliminating brook trout from the hatchery’s
water supply. If this is not possible, then managers could carry out a regular program to keep the
trout population in the hatchery’s spring water supply at the lowest levels possible.

The HSRG supports the USFWS program to PIT-tag a representative portion of the spring
Chinook it releases. The purpose of this program is to develop in-season management
information. All fish currently are mass-marked and a portion is coded-wire tagged to monitor
harvest contribution, stray rates and to provide other relevant biological information.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers’ discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Wind River Spring Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Prog Additional
Type and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None None 0% 0% 73% | 0.00 120 14 16 0
Current
SegHarv | 1,145.0 80% 1,847 | 671
No
Hatchery None None 0% 0% 0% | 1.00 132 2.7 18 -
HSRG None None 0% 0% 76% | 0.00 124 14 17 0
Solution
SegHarv | 14044 80% 2,202 | 1,116
HSRG
Solution None None 0% 0% 75% | 0.00 137 15 18 0
w/
Improved
Habitat Seg Harv | 1,404.4 80% 2,202 | 1,116
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1 Lower Columbia Bonneville Fall Chinook

The lower Columbia Bonnevillefall Chinook population is a hatchery population that is not
included as part of the Lower Columbia River Chinook ESU. This population has no viability or
recovery goals.

2 Current Conditions

2.1  Current Population Status and Goals

The lower Columbia Bonnevillefall Chinook population is a hatchery population that is not
included as part of the Lower Columbia River Chinook ESU. The population is maintained from
returns of hatchery-origin adults to the Bonneville hatchery.

= ESA Status. Thispopulation isnot listed.

= Population Description: Thisis a hatchery popul ation maintained through hatchery returns.
Thereis no natural population associated with the Bonneville Hatchery program. Thisisa
segregated hatchery population and as such, there is no associated natural productivity or

capacity.

= Current Viability Rating: Because there isno natural population, thereis no current or future
viability rating.

= Recovery Goal for Abundance: NA.
=  Productivity Improvement Expectation: NA.
= Habitat Productivity and Capacity (from EDT): NA.

2.2 Current Hatchery Programs Affecting this Population

The program attempts to meet harvest goals through the release of approximately 4.5 million
fingerlings at the Bonneville Hatchery. Releases currently are not mass marked with an adipose
clip, but atotal of 100,000 fish are coded-wire tagged. Managers planned to initiate mass
marking with the 2007 release. The Bonneville Hatchery program is a segregated harvest
program and broodstock is maintained from fish returning to the facility. Some natural-origin
fish may be inadvertently collected for broodstock at the hatchery trap.

The hatchery program began in 1977 with the capture of adult fall Chinook passing Bonneville
Dam and returning to the Bonneville Hatchery, as well as fish from the Priest Rapids Hatchery.
Thefall Chinook collected at Bonneville Dam were destined for spawning areas in the Columbia
River above John Day Dam and were identified as up-river brights (URB). In addition to facility
returns, broodstock have been imported from Priest Rapids Hatchery when escapement was not
met locally.

Incubation, rearing and release for this program occur at Bonneville Hatchery. Broodstock also
supports the Ringold Springs and Umatilla River programs. Mating protocols use single family
pairing, but afew jacks are used for spawning. Tota survival from the Bonneville Hatchery
program averaged 0.23% from brood years 1989 through 1997. On average, the program
contributes approximately 5,200 fish annually to harvest. Hatchery escapement dlightly exceeds
the broodstock needs for the existing programs.

Estimated number of hatchery strays affecting this population: NA

Columbia River Hatchery Reform Project -2 -
Lower Columbia River Bonneville Fall Chinook Population Report



3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natura population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Sincethisis ahatchery population, that analysis is not applicable. However, impacts to other
natural spawning populations are a concern and will be described in reports for those populations.
The effect of no fall Chinook production at the Bonneville Hatchery would be a decreasein
harvest contribution from approximately 6,500 to zero. In addition, harvest would be lost from
any program supported by Bonneville Hatchery returns.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box bel ow, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisisnot the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Thisis an out-of-ESU population released into the lower river. This program is used to supply
upriver bright releases upstream of Bonneville Dam.

Information about the scale and distribution of straying from this hatchery population was
limited. Because this stock isfrom outside the lower Columbia River ESU, the size of the
program (approximately 4.5 million fish), and the limited marking to date, thereis a great deal of
uncertainty as to whether program fish are adequately segregated from naturally spawning
aggregates within the ESU or from fall Chinook populations above Bonneville Dam.

Co-managers are evaluating the option of exchanging upriver bright production at Bonneville
with Spring Creek tule production. Switching production from upriver brights to tules would be
consistent with HSRG principles.

Recommendations

Continue the program as operated, but with 100% adipose fin-marking, increased coded-wire
tagging, and increased monitoring to determine the actual contribution of hatchery straysto lower
river tule populations. This recommendation applies, whether current broodstock is retained or
production is switched to a segregated tule program. .

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Lower Columbia Bonneville Fall Chinook. The
light green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10%
habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS | PNI Esc Prod Harvest | Surplus
Current Seg

Harv 4,493.1 90% 6,446 | 2,490
No
Hatchery
HSRG
Solution Seg

Harv 4,493.1 90% 6,446 | 2,490
HSRG
Solution w/
Improved Seg
Habitat Harv 4,493.1 90% 6,446 | 2,490
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1 Cowlitz Spring Chinook

Lower Cowlitz spring Chinook were identified as a stock based on their distinct spawning distribution
and early spawning timing. Historicaly, all spawning occurred above the three dams on the mainstem
Cowlitz in the area above Packwood and in the Cispus River between Iron and East Canyon creeks.
Natural spawning now occurs primarily within an eight-mile stretch between the Cowlitz Trout Hatchery
on Blue Creek and the Cowlitz Salmon Hatchery. Some adult fish are now transported to various sites
above the dams as part of arestoration project. Spawning generally occurs from late August through
early October.

No genetic analysis has been done on naturally-spawning Lower Cowlitz spring Chinook. Allozyme
analysis of the hatchery population sampled in 1982 and 1987 showed them to be genetically similar to,
but distinct from, Kalama Hatchery and Lewis River wild spring Chinook and distinct from all other
Columbia River spring Chinook stocks (WDF and WDW 1993).

Hatchery spring Chinook are integrated with the Upper Historic population under NOAA’ s proposed
listing determination (69 FR 33102 June 14, 2004). The current spring Chinook hatchery stock islisted
as a core genetic legacy population in the Cowlitz system (Myers et a. 2002), and as having core/legacy
status (McElhany et al. 2003). Natural escapement levelsin the lower river below the barrier dam (which
include hatchery-origin fish) are typically only 200 to 400 fish (SaSSI 2002), although escapement in
2003 and 2004 increased significantly (Table 3). Estimates of adults above Mayfield Dam in the 1960s
indicated approximately 9,900 spring Chinook (Serl and Morrill 2004). Currently, significant numbers of
adults are being transported and released into the upper watershed as part of the reintroduction efforts.
Current productivity in the upper system is approximately 225,000 smolts, athough less than 40,000 to
45,000 smolts (19%) can be collected at the Cowlitz Falls Fish Collection Facility.

2 Current Conditions

2.1 Current Population Status and Goals

Three populations comprise the Cowlitz spring Chinook: the Upper Cowlitz River, Cispus River
and the Tilton River populations.

= ESA Status. These populations are listed as threatened and are part of the Lower Columbia
Chinook ESU.

= Population Description: The stocks make up three of the nine spring Chinook stocksin the
ESU. The Upper Cowlitz and Cispus River populations are designated as Primary
populations and the Tilton River population is considered a Stabilizing population
(LCSR& SP 2004). The hatchery stock maintained at the Cowlitz Salmon Hatchery is
considered a core genetic legacy population.

= Current Viability Rating: Upper Cowlitz population: Low, with agoal to achieve a High+
rating. Cispus River population: Low, with agoal to achieve a High+ rating. Tilton River
population: Very Low, with agoal to maintain aVery Low rating.

= Recovery Goal for Abundance: 7,200 naturally spawning fish.

»  Productivity Improvement Expectation: Thereis no expectation cited for productivity
improvement in the recovery plan.

= Habitat Productivity and Capacity (from EDT): Productivity 2.40; Capacity 6,530.
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2.2 Current Hatchery Programs Affecting this Population

The program currently releases approximately 1.26 million yearlings, including 55,000 fish
released from the Friends of the Cowlitz’ Wallace Pond net penslocated at RM 25.5 on the
Cowlitz River. Approximately 930 broodstock are needed to support the in-river release
program. This stock isalso currently used to support a select area fishery program at the Deep
River net pens, providing 200,000 eggs for this program. Up to 2,000 adults and 300,000
fingerling spring Chinook are released in the upper watershed for areintroduction effort. Thereis
no restriction on using hatchery-origin adults or juveniles for reintroduction until specific fish
passage survival goals are met. The broodstock for the current program is of local originand is
believed to be a mixture of all historic Cowlitz River spring Chinook populations. Broodstock is
collected from valitional returns to the Cowlitz Salmon Hatchery at RM 49. No natural-origin
broodstock is currently collected. All natural-origin returns are currently used for the
reintroduction program in the upper watershed, using adult supplementation.

The Cowlitz River Hydroelectric Project Settlement Agreement prioriti zes restoring ecosystem
integrity with the restoration and recovery of wild, indigenous salmonid stocks, including ESA
listed and unlisted stocks. Success of reintroduction efforts may lead to a significant investment
involitional fish passage in the future.

This hatchery program:
» Usessingle family pairing.
» |ncorporates jacks into the broodstock at a rate of approximately 2%.

» |sconducting ajuvenile time/size of release study to evaluate differencesin survival and life
history traits for spring Chinook released at 4, 8, and 16 fish per pound.

= The current hatchery program is described as an integrated harvest program. Since no
natural-origin fish are included in the hatchery broodstock, the current proportionate natural
influence (PNI) is zero. The projected estimate of pHOS (including strays from all hatchery
programs) is 37%. The estimated adjusted productivity (with harvest and fitness factor
effects from AHA) is0.74. The projected average natural-origin escapement is 625 fish. The
average harvest contribution from the current program is estimated to be 2,511 fish annually.
Hatchery returns are projected to exceed broodstock needs by approximately 556 fish
annually, with these fish used for the upper river reintroduction program.

Estimated number of hatchery strays affecting this population:
» Hatchery strays from in-basin integrated hatchery program — from AHA summary: 369 fish.

» Hatchery strays from in-basin segregated and out-of-basin hatchery programs — from AHA
summary: 65 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a PNI value of 0.67 or greater. For
Contributing populations, the corresponding guidelines are: pHOS less than 10% or PNI greater
than 0.5. It isimportant to note that these represent minimal conditions not targets. For example,
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the potential for fithess loss when effective pHOS is 5% is significantly greater than it would be
at 3%. For Stabilizing populations, we assume the current pHOS or PNI would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.7 to 1.5. Average abundance of natural-origin spawners (NOS) would
increase from 559 to 1,369. Harvest contribution of the natura and hatchery populations would
go from 2,561 to 849.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

Thereis an adult reintroduction program underway using fish that are uniquely marked. The
HSRG modeled population conditions that assume reintroduction has been successful; however, it
is uncertain what will sustain this population in the long term. Habitat is not limiting.
Establishing a Primary population is agoal and the limitations are unknown. Currently, surplus
adults and some fingerlings are placed in the upper basin (a segregated program). Downstream
survival continuesto be a problem (Cowlitz Falls juvenile collection efficiency). The lower basin
is managed as a segregated harvest program. It will be critical to remove hatchery fish from the
upper basin in order to sustain reintroduction.

Assuming reintroduction efforts are successful and selective harvest can be implemented, the
Cowlitz River spring Chinook population can make a contribution to the recovery of the listed
ESU even in the short term, sustaining a natural spawning population and supporting an
integrated hatchery program for harvest consistent with Primary population objectives.
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Recommendations

Continue the current program in the lower river and ongoing planned reintroduction of spring
Chinook in the upper river. Manage the lower river program as a segregated program.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Cowlitz Spring Chinook . The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus

Int Harv 1,263.6 80% 0% 38% | 0.00 559 0.7 2,561 575
Current

Seg

Harv 0%
No None
Hatchery None 0% 0% 0% | 1.00 1,369 1.5 849

None
HSRG None 50% 95% 0% | 1.00 1,308 14 811 0
Solution Seg

Harv 1,263.6 95% 2,214 | 846
HSRG None
Solution None 50% 95% 0% | 1.00 1,780 1.6 1,103 0
w/
Improved Seg
Habitat Harv 1,263.6 95% 2,214 | 846
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1 Cowlitz Fall Chinook (Coweeman)

Stock status was rated Depressed in 2002, because of chronically low escapements and a short-
term severe decline in 1998, 1999 and 2000. Most tule fall Chinook stocks, such as Coweeman
fall Chinook, experienced poor survival inthe 1990s. The escapement goal for the Coweemanis
1,000 adults. Generally, thisgoal has not been met. Recently, six miles of index areas have been
added to the database. Therefore, new data are not comparable to older data. The Coweeman
was identified as Depressed as aresult of the low escapement in recent years. Most spawning
occurs from the Jeep Club bridge upstream to Mulholland Creek. Spawning occurs from late
September to mid-November.

Allozyme analysis of Coweeman fall Chinook spawners sampled in 1996 and 1997 showed that
they are significantly different from all other Columbia Basin Chinook stocks examined,
including lower Columbia River hatchery fall Chinook such as Cowlitz (Myers et a. 2002).

Thisis anative stock with wild production. In the 1992 SaSS|, Coweeman fall Chinook were
characterized as being of mixed native and non-native-origin with composite production based on
ahistory of releases of Spring Creek, Washougal and Toutle hatchery Chinook between 1951 and
1979 (SaSSl 2002).

2 Current Conditions

2.1 Current Population Status and Goals

=  ESA Status. Thispopulationislisted as threatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: The Coweeman population is one of twenty fall Chinook (tule)
populationsin the ESU, and is designated as a Primary population (LCSR& SP 2004). Itis
one of two tule populations without a history of significant hatchery influence and is
considered a genetic legacy population.

= Current Viability Rating: Medium, but the goal isto achieve arating of High+.
» Recovery Goal for Abundance: 3,600 naturally spawning fish.

= Productivity Improvement Expectation: The recovery plan (LCSR& SP 2004) provides an
expectation of an approximately 70% improvement in productivity and capacity for this
stock.

= Habitat Productivity and Capacity (from EDT): Productivity 4.33; Capacity 2,376.

2.2 Current Hatchery Programs Affecting this Population

This population is one of only two tule populations without a history of significant hatchery
influence and is considered a genetic legacy population.

Estimated number of hatchery strays affecting this population:
» Hatchery straysfrom in-basin integrated hatchery program: NA
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 21 fish
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3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natura population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.7 to 2.1. Average abundance of natural-origin spawners (NOS) would
increase from 488 to 696. Harvest contribution of the natural and hatchery populations would go
from 489 to 698.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate al factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

This has been designated as a Primary population. Habitat productivity and abundance must be
improved to achieve conservation goals. Thereis apparently alow proportion of hatchery strays
in the natural spawning escapement.

Recommendations

This population should continue to be managed for natural production. Monitoring should occur
to assure that the influence of other hatchery populationsis consistent with its primary popul ation
designation.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for Cowlitz-Coweeman Fall Chinook . The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation
objectives.objectives.

Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None - 0% 0% 3% | 0.00 488 1.7 489 0
No None
Hatchery None - 0% 0% 0% | 1.00 696 2.1 698
None
HSRG None : 0% 0% 1% | 000 | 1,123 2.8 535 0
Solution
HSRG None
Solution None - 0% 0% 1% | 0.00 1,311 31 624 0
w/
Improved
Habitat
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1 Cowlitz (Toutle) Fall Chinook

About 20 miles of spawning and rearing area are available above the hatchery trap on the Green
River (excluding tributaries) (WDF 1973). Natura spawners (hatchery and natural-origin) from
1964 through 1979 averaged 42 percent (equal to 4,517 fish) of the Toutle subbasin spawners,
which were estimated at 10,756 fish (Kreitman 1981 as cited in WDW 1990). The spawning
grounds were destroyed by the 1980 eruption of Mt. &t. Helens. The Toutle River Hatchery,
located 0.5 miles up the Green River, began collecting broodstock again in 1990. Surplus
hatchery fish were released upstream of the hatchery to spawn naturally. Broodstock has been
from a mixture of sources since the 1980 eruption (WDW 1990). The estimated annual
escapement of fall chinook in the Toutle and its tributariesin the early 1950s was 6,500.

An estimated 80 percent of the total Toutle fall Chinook run spawned in the lower five miles of
the mainstem Toutle (WDF 1951). Annual surveys show the greatest abundance of adult fall
Chinook on the North Fork Toutle River to bein afive-mile stretch from the Toutle River
Hatchery (0.5 miles up the Green River) to Kid Valey Park on the North Fork Toutle. An
average spawning escapement of 2,700 fall Chinook was observed from 1968 to 1972, with a
sharp increase beginning in 1971. Fall Chinook were observed as far upstream as Spirit Lake
(WDF 1973). Anaverage of 10,756 adults returned each year to the Toutle River basin from
1964 through 1979 (pre-eruption). Of these, natural spawners of both hatchery and natural-origin
in the Toutle subbasin averaged 6,573 fish from 1964 through 1979 with the following
distribution: 4.8% from the mainstem, 3.8% South Fork Toutle, 49.4% North Fork Toutle, and
42% Green River (Kreitman 1981 as cited in WDW 1990). Spawning areas in the mainstem
Toutle and North Fork rivers, aswell asthe Green River, were destroyed by the 1980 eruption of
Mt. St. Helens (WDW 1990). DeVore (1987) assumed that 12.8% of the Toutle River fall
Chinook spawned naturally and estimated that an average of 1,528 naturally-spawning fall
Chinook entered the Toutle subbasin (HGMP 2004).

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: This stock isone of 23 fall Chinook stocksin the ESU and is
designated as a Stabilizing population (LCSR& SP 2004). Historically, thiswasalarge tule
fall Chinook population. Thereissignificant history of hatchery transfers from other lower
Columbia subbasins. The primary historical spawning areas of the North Fork and mainstem
Toutle remain impacted by the eruption of Mt. St. Helens.

= Current Viability Rating: Low, with agoal to maintain a Low rating.

= Recovery Goal for Abundance: 1,000 naturally spawning fish.

= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity 3.10; Capacity 6,748.

2.2 Current Hatchery Programs Affecting this Population

The North Fork Toutle Salmon Hatchery currently releases approximately 2,500,000 fingerlings.
Approximately 1,120 broodstock are needed to support the program. Broodstock collection, adult
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holding, incubation and rearing all occurs on-station. The program is described as an integrated
harvest program. Some natural-origin fish may be inadvertently collected for broodstock, but the
level is probably insignificant since most natural spawning is of hatchery-origin fish.

The marking/tagging level of the hatchery release does not allow the identification of natural-
origin fish in the broodstock, as only 90,000 juveniles are adipose-clipped and coded-wire tagged.

Hatchery operationsinclude:

» Using pooled gametes from 5 males and 5 females for mating protocols
» |ncorporating jacks into the broodstock at arate of approximately 2%
= Using arearing flow index of approximately 1.6, higher than recommended

Overall survival averaged 0.15% for brood years 1995 — 1998. Total fishery contribution
averaged approximately 3,750 fish per year for these brood year releases. Hatchery returns are
projected to exceed broodstock needs by approximately 900 fish annually.

The current estimate of the proportion of hatchery-origin spawners (pHOS) in the total spawning
population is 33%. The estimated adjusted productivity (with harvest and fitness factor effects) is
estimated to be 0.77. The projected average natural-origin escapement is 570 fish annually. The
projected annual harvest contribution is 2,900 fish. Hatchery returns are projected to exceed
broodstock needs by approximately 900 fish annually.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program:NA
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 370 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potentia for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.
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3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.8 to 1.5. Average abundance of natural-origin spawners (NOS) would
increase from 510 to 1,253. Harvest contribution of the natura and hatchery populations would
go from 2,892 to 1,257.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each dternative incorporates all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The Toutle Chinook are designated a Stabilizing population. Historically, this was an important
fall Chinook population with significant remaining habitat productivity and abundance.

The Cowlitz (Toutle) fall Chinook population appears to be able to reach its conservation goal
under numerous scenarios. With implementation of selective harvest regimes, the composite
natural/hatchery population can make a significant contribution to harvest and still provide
substantial conservation benefits, even though much of the historic spawning areafor this stock is
till significantly affected by the eruption of Mt. St. Helens.

The challenge to achieving conservation standards is collecting natural-origin broodstock for an
integrated hatchery program.

Recommendations

Managers should consider designating this as a Primary population, given its available habitat.
An integrated harvest program releasing 1.7 million fish (pNOB 25%) could be operated
consistent with a Primary population designation.

Devel op the capability to meet the challenge of collecting natural-origin broodstock that is
representative of the entire population. Thisincludes a monitoring program to estimate
composition on the spawning grounds.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
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However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with aniodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for Toutle Fall Chinook. The light green row indicates
the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat improvement is
applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus

None

None - 0% 0% 37% | 0.00 510 0.8 512 0
Current

Seg

Harv 2,500.4 85% 2,380 | 898
No None
Hatchery None - 0% 0% 0% | 1.00 1,253 15 1,257
HSRG Int Harv 1,561.4 85% 0% 10% | 0.71 1,713 1.8 2,500 638
Solution Seg

None - 0%
HSRG None
Solution None 1,561.4 85% 0% 8% | 0.00 2,433 2.1 2,842 638
w/
Improved Seg
Habitat Harv - 0%
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1 Cowlitz Fall Chinook

Stock status was rated Depressed in 2002, because of chronically low escapements. Natural
spawning abundance is more areflection of the size of returnsto the Cowlitz Salmon Hatchery
and stray rates than of natural production. The natura spawning escapement goal is 3,000 adults.
Until 2001, the goal had not been met since 1989.

With the construction of Mayfield Dam (1962), spawning is now limited to mainstem waters
below the dam. Spawning generally occurs from late September to mid-November.

No genetic analysis has been done on naturally-spawning Cowlitz fall Chinook. Allozyme
analysis of Cowlitz Hatchery fall Chinook sampled in 1981, 1982 and 1988 showed that they
were similar to, but distinct from, Kalama hatchery fall Chinook and distinct from all other
Washington Chinook examined (WDF and WDW 1993, SaSSi 2002).

In 1951, the fall Chinook escapement to the Cowlitz River and tributaries was estimated at
31,000, with the following distributions; 10,900 to the mainstem Cowlitz and its minor

tributaries, 8,100 to the Cispus, 500 to the Tilton, 6,500 to the Toutle, and 5,000 to the Coweeman
(WDF 1951). Forty-six percent of the fall Chinook run in the Cowlitz River was estimated to
have come from above Mayfield Dam in 1950 to 1961, and 28% of the spawning grounds were
inundated by Mayfield and Mossyrock reservoirs (Easterbrooks 1980). Age ranges from 2-year-
old jacks to 6-year-old adults, with dominant adult age of 3, 4, and 5 (averages are 16.49%,
58.05%, and 19.31%, respectively). Natural spawning abundance is more areflection of the size
of returnsto the Cowlitz Salmon Hatchery and stray rates than of natural production. The natural
spawning escapement goal is 3,000 adults. Until 2001, the goal had not been met since 1989
(Sassl 2002). In 2002, escapement was 1,427, while 10,329 were reported for 2003 and 4,466
for 2004. Most of the spawning takes place between the Kelso Bridge and the Cowlitz Salmon
Hatchery (WDF et. a. 1993). Fall Chinook will not be used in the upper Cowlitz while the spring
Chinook evaluation is ongoing, but adults are taken to the Tilton River. Fall Chinook production
occursin the Tilton River and Mayfield Lake tributaries because adults are transported by
Tacoma Power. Smolts are collected at Mayfield Dam (HGM P 2004).

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: This stock isone of 23 fall Chinook stocksin the ESU and is
designated as a Contributing stock (LCSR& SP 2004). Historicaly, thisislikely the most
significant lower Columbiafall Chinook population. There have been few out of basin
transfersinto the hatchery stock. The natural population has consistent contributions from
stray Lewis River natura spawners.

= Current Viability Rating: Low+, with agoal to achieve a Medium rating.

= Recovery Goal for Abundance: 2,300 naturally spawning fish.

»  Productivity Improvement Expectation: 20%, based on the recovery plan (LCSR& SP 2004).
= Habitat Productivity and Capacity (from EDT): Productivity 5.9; Capacity 8,873.
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2.2 Current Hatchery Programs Affecting this Population

The program currently releases approximately 5,000,000 fingerlings from the Cowlitz Salmon
Hatchery. Approximately 2,200 broodstock are needed to support the program. Adults are aso
planted in the Tilton River and Mayfield Lake. Thelevel of adult releases in the upper watershed
has varied from just over 100 fish in 1997 to over 5,000 fish in 2002.

Historically, hatchery broodstock have been mostly native Cowlitz fall Chinook. However, four
non-native plants of juvenile Chinook occurred between 1951 and 1981, including Toutle,
Kalama, Big Creek, and Bonneville stocks. Broodstock is collected from valitional returnsto the
Cowlitz Salmon Hatchery. Thisisan integrated harvest program, and some natural-origin fish
may be inadvertently collected for broodstock, but the level is unknown since the
marking/tagging level of the hatchery release does not alow the identification of natural-origin
fish. Incubation and rearing occurs on-station at the Cowlitz Salmon Hatchery.

The Cowlitz River Hydroelectric Project Settlement Agreement prioriti zes restoring ecosystem
integrity with the restoration and recovery of wild, indigenous salmonid stocks, including ESA
listed and unlisted stocks. Success of restoration efforts may lead to significant investment in
volitiond fish passage in the future. Overall survival averaged 0.10% for brood years 1988 —
1999. Thetotd fishery contribution averaged slightly more than 1,500 fish per year between
1992 and 2001.

Hatchery practices include the following:

= Hatchery strays from in-basin integrated hatchery program —from AHA summary: 1,069
= Mating protocols use pooled gametes from 2 males and 2 females.

= Jacks are incorporated into the broodstock at arate of approximately 2%.

» Therearing flow index is approximately 1.6, higher than recommended.

= Approximately 200,000 juveniles are adipose-clipped and coded-wire tagged.

The program is described as an integrated harvest program, but does not systematically include
natural-origin fish as broodstock. The current estimate of the proportion of hatchery-origin
spawners (pHOS) in the total spawning population is 35%, with a proportionate natural influence
(PNII) of zero. The estimated adjusted productivity (with harvest and fitness factor effects) is
estimated to be 1.42. The projected average natural-origin escapement is 1,600 fish annudly.
The projected annual harvest contribution is 5,900 fish. Hatchery returns are projected to exceed
broodstock needs by approximately 1,093 fish annually.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 1,103 fish
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 125 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a PNI value of 0.67 or greater. For
Contributing populations, the corresponding guidelines are: pHOS less than 10% or PNI greater
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than 0.5. It isimportant to note that these represent minimal conditions not targets. For example,
the potential for fithess loss when effective pHOS is 5% is significantly greater than it would be
at 3%. For Stabilizing populations we assume the current pHOS or PNI would be maintai ned.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box bel ow for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potentia of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effectsfrom AHA)
would increase from 1.4 to 2.8. Average abundance of natural-origin spawners (NOS) would
increase from 2,424 to 4,294. Harvest contribution of the natural and hatchery populations would
go from 6,854 to 4,305.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisis not the
only solution. In some cases more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate al factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

Currently, thisis a Contributing population intended to be managed as an integrated program (4.0
million release), according to the FERC settlement agreement.

Thiswas historically an important fall Chinook population with significant remaining habitat
productivity and capacity. The Cowlitz River fall Chinook population can make a contribution to
the recovery of the listed ESU, even in the short term, sustaining a natural spawning population of
approximately 2,300 fish and supporting an integrated hatchery program for harvest.

Challenges to achieving conservation standards are managing spawning composition and
collecting natural-origin broodstock.
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Recommendations

Managers should consider designating this as a Primary population given its available habitat and
genetic legacy. Develop the capability to meet the challenges of managing spawning composition
and collecting natural-origin broodstock. Thisincludes a monitoring program to estimate
composition on the spawning grounds (pHOS). A hatchery program using 25% natural-origin
broodstock (pNOB) and releasing 4.8 million smolts would meet this requirement.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved arecurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Cowlitz Fall Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current IntHarv | 4,807.4 75% 0% 29% | 0.00 2,424 14 6,854 1,155
No None
Hatchery None 0% 0% 0% | 1.00 4,294 2.8 4,305
HSRG Int Harv | 4,370.4 75% 0% 13% | 070 | 5166 33| 7078 | 1,377
Solution
HSRG
Solution IntHarv | 43704 75% 0% 11% | 0.73 6,190 37 7,566 1,377
w/
Improved
Habitat
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1 East Fork Lewis Fall Chinook (Tule)

East Fork Lewis fall Chinook were identified as a stock based on their distinct spawning
distribution and spawning timing. The stock has a tule fall Chinook component and a bright fall
Chinook component. Most spawning takes place in the 4-mile stretch from Daybreak Park
upstream to Lewisville.

Two distinct spawning peaks are evident. Early fish spawn mainly in October, like tule fall
Chinook, while late fish generally spawn from November through January, like bright fall
Chinook.

Allozyme analysis has shown that East Fork Lewis fall Chinook are genetically distinct from
most Lower Columbia Chinook stocks examined, but are most similar to Lewis fall Chinook.
This is a native stock with wild production. Hatchery fish have never been released into the East
Fork Lewis River (SaSSI 2002).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Threatened
= Population Description: This has been designated a Primary population.
= Recovery Goal for Abundance: 7,300 fish

= Productivity Improvement Expectation: The recovery plan (LCSR&SP 2004) provides an
expectation of an approximately 90% improvement in productivity and capacity for this
stock.

= Habitat Productivity and Capacity (e.g., from EDT): Productivity: 2.84; Capacity: 4,690
= Populations Affected by this Hatchery Population Include: None identified

2.2 Current Hatchery Programs Affecting this Population
= No hatcheries are present in this watershed.

¢ Modeling indicates hatchery strays from the Kalama, Washougal and Cowlitz programs could
be affecting this natural population.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 145 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
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effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.6 to 1.2. Average abundance of natural-origin spawners (NOS) would
increase from 160 to 294. Harvest contribution of the natural and hatchery populations would go
from 223 to 409.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Recommendations

This population is designated a Primary population that is not meeting standards for this
designation because of strays from out-of-basin hatchery programs. The analysis assumed a 75%
removal of hatchery-origin adults from the natural spawning escapement.

The HSRG recommends that managers monitor the contribution of hatchery strays to spawning
escapement.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for East Fork Lewis River Fall Chinook (Tule). The
light green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10%
habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 42% | 0.00 160 0.6 223 0
No None
Hatchery None 0% 0% 0% | 1.00 294 1.2 409
None
HSRG None 0% 75% 1% | 0.00 | 1526 18 721 0
Solution
HSRG None
Solution None 0% 75% 1% | 0.00 1,915 2.0 912 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Kalama Fall Chinook

The Kalama fall Chinook population is one of 23 fall Chinook stocksin the ESU and is
designated as a Primary population (LCSR& SP 2004). Fall Chinook are native to the Kalama
River and there have been few introductions of out-of-basin fish. Hatchery fish have been
released in the watershed since Fallert Creek Hatchery went into production. It is probable that a
significant number of natural spawners are hatchery strays, and strays from other hatcheries
within the GDU are common.

2 Current Conditions

2.1 Current Population Status and Goals

This section describes the current population, status, and goals for the Kalama Fall Chinook
population.

=  ESA Status. This population islisted as threatened under the ESA and is part of the
Lower Columbia Chinook ESU. It has been designated as a Primary population for ESA
recovery.

= Current Viability Rating: Low+, with agoal of High.

= Recovery Goal for Abundance: 1,300 fish. The Lower Columbiarecovery plan callsfor
habitat improvements that would increase fall Chinook productivity by about 18%.

= Productivity Improvement Expectation: Accounting for the current habitat productivity,
operation of the current hatchery program and harvest, the adjusted productivity for the
population is estimated to be 0.82 recruits/spawner.

= Habitat Productivity and Capacity (from EDT): Productivity 3.3; Capacity 2,370.

= Hatchery Populations of the Same Species that may Affect This Natural Population:
Hatchery fish of Kalama origin have been released in the watershed since Fallert Creek
Hatchery went into production. It is probable that a significant number of natura
spawners are hatchery strays, and strays from other hatcheries within the GDU are
common. The current estimate of the proportion of hatchery-origin spawners (pHOS) in
the total spawning population is 69%.

2.2 Current Hatchery Programs Affecting this Population

The Kalamafall Chinook program currently rel eases approximately 5,000,000 fingerlings from
the Fallert Creek and Kalama Falls Salmon hatcheries. Approximately 2,200 broodstock are
needed to support the program.

The program is described as an integrated harvest program, and some natural-origin fish may be
inadvertently collected for broodstock. The amount of such collection is unknown, because the
marking/tagging level of the hatchery release does not allow identification of natural-origin fish.
The HSRG' s evaluation of the current program assumed that the proportion natural influence
(PNI) is zero.

Broodstock for the hatchery facilities is taken from atemporary rack upstream of tidewater near
Modrow Bridge. Incubation and rearing take place at both Fallert Creek and Kalama Falls.
Mating protocols use pooled gametes from 5 males and 5 females. Jacks are incorporated into the
broodstock at arate of up to 2%. Approximately 90,000 juveniles are adipose-clipped and coded-
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wire tagged for each release group (180,000 total). Overall survival averaged 0.05% for brood
years 1995 — 1998. Hatchery returns exceed broodstock needs by approximately 2700 fish
annually.

» Estimated Productivity (with harvest): 0.97
» Projected Average Natura-Origin Escapement: 600 fish.

= Average Harvest Contribution: Total fishery contribution from 1995 to 1998 was very
poor, averaging approximately 850 fish per year. Fishery contributions have since
improved and may now average as many as 6,500 fish annually.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA
» Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 1,400 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.0 to 1.9. Average abundance of natural-origin spawners (NOS) would
increase from 535 to 553. Harvest contribution of the natural and hatchery populations would go
from 7,050 to 555.
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3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The population has been designated a Primary population; however, it is unlikely to meet the
Primary population standards, because of limited habitat for fall Chinook. If managed as a
Primary population, hatchery fish should be controlled on the spawning grounds and the hatchery
program would need to be revised to a small, integrated conservation program. Even with these
steps, the Primary standards would not be met.

The lower river weir, which is used for broodstock collection, is not highly effective to control
composition on the spawning grounds. If managed as a Primary population, a more effective
weir is needed.

Recommendations

We recommend continuing the existing program (5.0 million) as a segregated harvest program,
which is consistent with a Stabilizing population designation. Managers should consider a more
suitable Primary population in this area, such as the Toutle or lower Cowlitz fall Chinook.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved arecurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Kalama Fall Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus

None

None 0% 0% 68% | 0.00 535 1.0 536 0
Current Seq

Harv | 5,040.0 75% 6,514 | 2,673
No None
Hatchery None 0% 0% 0% | 1.00 553 1.9 555
HSRG Int None 95% 0% 41% | 0.00 604 1.3 288 0
Solution Seg

Harv | 5,040.0 90% 7,015 | 3,196
HSRG None
Solution None 95% 0% 38% | 0.00 685 15 326 0
w/
Improved Seg
Habitat Harv | 5,040.0 90% 7,015 | 3,196
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1 Kalama Spring Chinook

Kaama River spring Chinook are part of the Lower Columbia Chinook ESU and are listed as
threatened under the ESA. The population is one of the nine spring Chinook populationsin the
ESU and isdesignated as a Primary population (LCSR& SP 2004). Spring Chinook are
indigenous to the Kalama River, but the historical significance of this population is uncertain.
Accessto the best spring Chinook spawning habitat historically was blocked by Lower Kalama
Falls. A natural spawning population exists, concentrated on the mainstem between Kalama Falls
and Fallert Creek hatcheries, but it is believed to be largely comprised of hatchery-origin fish.

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Current Viability Rating: Low-, with agoal of High
* Recovery Goal for Abundance: 1,400

»  Productivity Improvement Expectation: The recovery plan (LCSR& SP 2004) does not
indicate any significant habitat productivity improvement isto be expected for this stock.

= Habitat Productivity and Capacity (from EDT): Productivity 1.76; Capacity 945

2.2 Current Hatchery Programs Affecting this Population

The program currently releases approximately 500,000 from Fallert Creek Hatchery and Gobar
Pond. All releases are adipose-marked and approximately 250,000 are adipose-marked and
coded-wire tagged. Approximately 300 broodstock, collected at the ladder at Kalama Falls
Hatchery, are needed to support the program.

The Kalama River hatchery broodstock was originally taken from Cowlitz and Carson hatchery
stocksin the 1970s. Since then, this stock has been propagated largely from returnsto the
hatchery; however, eggs and adults have been brought in from numerous lower Columbia
hatcheries including Eagle Creek and Willamette (Oregon), Cowlitz and Little White Salmon
Rivers.

The program uses single family pairing. Few jacks are incorporated into the broodstock.
Average smolt to adult survival for the hatchery program has been 0.17% for brood years 1990
through 1998. The HGMP for this program indicates that contribution to fisheries has been
extremely low, with total annual catch from the program averaging less than 300 fish for return
years 1995 through 2001.

The current hatchery program is described as an integrated harvest program. However, since no
natural-origin fish are included in the hatchery broodstock, the current proportionate natural
influence (PNI) is zero. The current estimate of the proportion of hatchery-origin spawners
(pHOS) in the tatal spawning population is 52%. Hatchery returns are projected to exceed
broodstock needs by approximately 1,200 fish annually.

» Estimated Productivity (with harvest): 0.54.
» Projected Average Natura-Origin Escapement: 146 fish
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» Average Harvest Contribution: 1,149 fish

Estimated number of hatchery strays affecting this population:

» Hatchery strays from in-basin integrated hatchery program: 267 fish

» Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 69 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a PNI value of 0.67 or greater. For
Contributing populations, the corresponding guidelines are: pHOS less than 10% or PNI greater
than 0.5. It isimportant to note that these represent minimal conditions, not targets. For
example, the potential for fitness loss when effective pHOS is 5% is significantly greater than it
would be at 3%. For Stabilizing populations we assume the current pHOS or PNI would be
maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural popul ation absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effectsfrom AHA)
would increase from 0.5 to 1.1. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 160 to approximately 40. Harvest contribution of the natural and
hatchery populations would go from approximately 1,700 to 25.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box bel ow, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

The population has been designated a Primary population; however, it is unlikely to meet the
Primary population standards, because of limited habitat for spring Chinook. The upper Kalama
basin offers the better spring Chinook habitat and currently natural fish are passed upstream to
spawn. Marked fish of hatchery origin are not passed into the basin above Kalama Falls.

If managed as a primary population it may require an interim, small conservation program to
preserve the popul ation because of limited habitat productivity and capacity.

Recommendations

We recommend maintaining the current segregated harvest program (500,000 release), which is
consistent with the designation as a stabilizing population (rather than a primary population).

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Kalama Spring Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Int Harv 0% 0% 61% | 0.00 154 0.5 96 0
Current
Seg
Harv 501.3 80% 1,606 | 772
No None
Hatchery None 0% 0% 0% | 1.00 41 1.1 25
None
HSRG None 95% 0% 49% | 0.00 68 0.5 42 0
Solution Seg
Harv 501.3 95% 1,606 | 973
HSRG
Solution Int Harv 95% 0% 45% | 0.00 80 0.6 50 0
w/
Improved Seg
Habitat Harv 501.3 95% 1,606 | 973
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1 Lewis River Spring Chinook

Historically, Lewis River spring Chinook spawned throughout the upper watershed, but with the
construction of Merwin Dam at RM 19.2, the mgjority of the spawning grounds became
inaccessible. Today, natural spawning is observed in the East Fork Lewis River. Spawning
generally occurs from late August through early October. Lewis spring Chinook are genetically
similar to, but distinct from, Kalama Hatchery and Cowlitz Hatchery spring Chinook stocks and
al other Columbia River spring Chinook stocks (WDF and WDW 1993) (SaSSl 2002).

Thisisamixed stock with composite production. The native component of the stock may have
been extirpated or largely replaced by introduced hatchery stocks (Myers 2002). The hatchery
component has received more out-of -basin introductions than the Cowlitz or Kalama hatchery
spring Chinook broodstocks. The Lewis River Hatchery broodstock was originally taken from
Cowlitz and Carson National Fish Hatchery stocksin the 1970s. Since then, this stock has been
propagated largely from returns to the hatchery; however, eggs and adults have been brought in
from Kalama and Willamette (Oregon) hatchery stocks. The present naturally-spawning spring
Chinook population in the Lewis River is composed primarily of hatchery strays (SaSSI 2002).

2 Current Conditions

2.1 Current Population Status and Goals

= ESA Status: This population islisted asthreatened and is part of the Lower Columbia
Chinook ESU.

= Population Description: The population is one of the nine spring Chinook populationsin the
ESU and isdesignated as a primary population (LCSR& SP 2004). The native component of
the stock may have been extirpated or largely replaced by introduced hatchery stocks. The
present natural spawning spring Chinook population in the Lewis River is composed
primarily of hatchery strays. A program is being developed to use this stock for
reintroduction into the upper watershed once passage is provided at the North Fork Lewis
River hydroelectric projects.

= Current Viability Rating: Low-, with a goal to achieve a High rating.

= Recovery Goal for Abundance: 2,200 naturally spawning fish.

»  Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity 4.7; Capacity 2,069.

2.2 Current Hatchery Programs Affecting this Population

The program currently releases approximately 1.33 million yearlings, including 150,000 fish
released from the Fish First Echo Cove net pens (RM 10). Approximately 910 broodstock are
needed to support thisin-river release program. Thisstock is also currently used to support a
select area fishery program in the Columbia River estuary using fish released from the Deep
River net pens, providing 200,000 eggs for this program.

The Lewis River hatchery broodstock was originally taken from Cowlitz and Carson hatchery
stocksin the 1970s. Since then, this stock has been propagated largely from returnsto the
hatchery; however, eggs and adults have been brought in from Kalama and Willamette (Oregon)
hatchery stocks.
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Hatchery operations:
= Usessingle family pairing.
= |Incorporates jacks into the broodstock at arate less than 2%.

Smolt to adult survival for the hatchery program has averaged 0.38% for brood years 1988
through 1999. Contribution to fisheries has been relatively low, with total catch from the
program averaging less than 1,000 fish for return years 1992 through 2001.

The current hatchery program is described as an integrated harvest program. However, since no
natural-origin fish are included in the hatchery broodstock, the current proportionate natural
influence (PNI) is zero. The current estimate of the proportion of hatchery-origin spawners
(pHOS) in the total spawning population is approximately 36%. Accounting for the current
habitat productivity, harvest and operation of the current hatchery program, the adjusted
productivity for the population is estimated to be 1.45 recruits/spawner. The projected average
natural-origin escapement under the current condition is 543 fish. The average harvest
contribution from the current program is estimated to be 3,100 fish annually. Hatchery returns
are projected to exceed broodstock needs by approximately 480 fish annually.

Estimated number of hatchery strays affecting this population:
= Hatchery straysfrom in-basin integrated hatchery program: NA
» Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 367 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natural population. For
integrated popul ations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least afactor of two, corresponding to a PNI value of 0.67 or greater. For
Contributing populations, the corresponding guidelines are: pHOS less than 10% or PNI greater
than 0.5. It isimportant to note that these represent minimal conditions, not targets. For
example, the potential for fitness loss when effective pHOS is 5% is significantly greater than it
would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI would be
mai ntai ned.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potentia of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Columbia River Hatchery Reform Project -3-
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Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.5 to 2.9. Average abundance of natural-origin spawners (NOS) would
increase from 544 to 924. Harvest contribution of the natural and hatchery populations would go
from 3,156 to 573.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

There is an adult reintroduction program under way using fish that are uniquely marked. The
goal isto establish a Primary population, although the limitations are unknown. The HSRG
modeled population conditions that assume reintroduction has been successful; however, itis
uncertain what will sustain this population in the long term. Habitat is not limiting. Currently
surplus adults and some fingerlings are placed in the upper basin (a segregated program).
Downstream juvenile collection facilities have not yet been constructed. The lower basinis
managed as a segregated harvest program. It will be critical to remove hatchery fish from the
upper basin in order to sustain reintroduction.

Assuming reintroduction efforts are successful and selective harvest can be implemented, the
Lewis River spring Chinook population can make a contribution to the recovery of the listed ESU
even in the short term, sustaining a natural spawning population and supporting an integrated
hatchery program for harvest consistent with primary popul ation objectives.

Recommendations

Continue the current segregated program in the lower river and ongoing planned reintroduction of
spring Chinook in the upper river.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.
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Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for North Fork Lewis Spring Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus

None

None - 0% 0% 35% | 0.00 544 1.5 337 0
Current

Seg

Harv 1,351.4 80% 2,819 | 488
No None
Hatchery None - 0% 0% 0% | 1.00 924 2.9 573

None
HSRG None - 95% 0% 21% | 0.00 457 15 283 0
Solution Seg

Harv 1,188.0 90% 2,479 | 666
HSRG None
Solution None - 95% 0% 19% | 0.00 539 1.6 334 0
w/
Improved Seg
Habitat Harv 1,188.0 90% 2,479 | 559
Columbia River Hatchery Reform Project -5-
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1 North Fork Lewis Fall Chinook (Lower River Brights)

Lewis fall Chinook were identified as a stock based on their distinct spawning distribution, late
spawning timing and appearance. This stock is a bright fall Chinook stock. Stock status was
rated Healthy in 2002, because escapements have exceeded the goal of 5,700 adults in every year
since 1986 except 1999 (SaSSI 2002).

Natural spawning over the last 10 years has ranged from about 5,300 to 19,000 adults.
Escapement estimates are based on peak fish counts, which are used as an index to estimate total
spawners. The majority of the spawning takes place within the 4- mile stretch between the Lewis
River Hatchery and Merwin Dam, in addition to Cedar Creek. Surveys are also conducted in the
East Fork Lewis River within the 4.2-mile stretch from the area of Lewisville Park to Daybreak
Park (HGMP 2004).

Allozyme analysis of natural Chinook spawners sampled in the North Fork Lewis in 1990 showed
that they are genetically distinct from other Columbia Basin fall Chinook except East Fork Lewis
fall Chinook and Washougal fall Chinook (Marshall et al. 1995).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Threatened

= Population Description: This is a Primary population.

= Recovery Goal for Abundance: 7,300 fish

= Productivity Improvement Expectation: None

= Habitat Productivity and Capacity (e.g., from EDT): Productivity: 18.74; Capacity: 21,049
= Populations Affected by this Hatchery Population Include: None identified.

2.2 Current Hatchery Programs Affecting this Population
Therr is no fall chinook hatchery in the Lewis River basin.
Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: NA
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 110 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
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integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 8.0 to 8.4. Average abundance of natural-origin spawners (NOS) would
increase from 8,949 to 9,304. Harvest contribution of the natural and hatchery populations would
go from 10,886 to 11,318.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

This population is designated a Primary population that appears to be productive and abundant,
meeting standards for a Primary population.

Recommendations

The HSRG recommends that managers monitor the contribution of hatchery strays to spawning
escapement.

Columbia River Hatchery Reform Project -3-
North Fork Lewis Fall Chinook (Lower River Brights) Population Report



Table 1. Results of HSRG analysis of current condition and HSRG Solution for North Fork Lewis Fall Chinook (Lower River
Brights). The light green row indicates the natural population and yellow indicates the segregated hatchery population, if
applicable. A 10% habitat improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat
towards conservation objectives.

Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 1% | 0.00 8,949 8.0 10,886 0
No None
Hatchery None 0% 0% 0% | 1.00 9,304 8.4 11,318
None
HSRG None 0% 0% 1% | 000 | 9113 8.2 | 11,086 0
Solution
HSRG None
Solution None 0% 0% 1% | 0.00 10,182 9.0 12,386 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Sandy Fall Chinook (Early)

The fall Chinook in the Sandy River are part of the Lower Columbia River Chinook
Evolutionarily Significant Unit (ESU), which is listed as threatened under the Endangered
Species Act (ESA). It is designated as a Stabilizing population.

Fall Chinook (tule) in the Sandy return in late August and generally spawn by October. Most of
the spawning habitat is found in the mainstem Sandy, Bull Run, and Little Sandy Rivers. Little
abundance data is available on the Sandy River tule fall Chinook population. There is no
abundance or productivity evidence supporting the existence of a viable natural-origin population
in the Sandy River, and comparisons with populations in similar habitats suggest the population is
at significant risk. Historical fall Chinook production areas were limited to the lower mainstem
and portions of the mainstem tributaries. Most of the core production area remains accessible.
Portions of the historical distribution in the Bull Run River are blocked by a dam. Habitat quality
remains adequate to support spawning throughout a significant portion of the accessible range.
Habitat changes in the Columbia mainstem and estuary would likely have a significant effect on
fall Chinook salmon and contribute to changes in the spatial structure os the population. This
population is believed to be significantly affected by hatchery-origin fish from lower Gorge
production facilities (Draft Oregon Lower Columbia Recovery Plan 2007).

2 Current Conditions

2.1 Current Population Status and Goals

This section describes the current population, status, and goals for the Sandy fall Chinook (early)
population.

= ESA Status: The wild population of fall Chinook in the Sandy River is listed as threatened
and is part of the Lower Columbia River Chinook ESU.

= Population Description: The Sandy River fall Chinook (early) is a Stabilizing population.
= Recovery Goal for Abundance: Unknown.

*  Productivity Improvement Expectation: Unknown

= Habitat Productivity and Capacity (from EDT): Productivity: 5.26; Capacity: 7,647.

2.2 Current Hatchery Programs Affecting this Population

No fall Chinook hatchery program currently operates in the Sandy River; however, fall Chinook
salmon from other programs stray into the basin. About 90 adult fall Chinook are estimated to
stray into this system annually. Under the current scenario, pHOS is estimated at approximately
4%, even though no hatchery fall Chinook are released in the Sandy River. Annually,
approximately 1,600 natural-origin adults are estimated to return to the Sandy River.

Estimated number of hatchery strays affecting this population:

Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 90 fish.
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3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.8 to 2.6. Average abundance of natural-origin spawners (NOS) would
increase from approximately 1,607 fish to approximately 2,569 fish. Harvest contribution of the
natural and hatchery populations would also go from approximately 1,578 fish to approximately
2,524 fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Recommendations

No hatchery program for fall Chinook is operated in the basin. This population is designated a
Stabilizing population, but might warrant an upgrade to Contributing status.

TheHSRG recommends that managers monitor the contribution of hatchery strays to spawning
escapement.

Table 1. Results of HSRG analysis of current conditions and HSRG solution forSandy Fall Chinook (Early). The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 4% | 0.00 1,607 1.8 1,578 0
No None
Hatchery None 0% 0% 0% | 1.00 2,569 2.6 2,524
None
HSRG None 0% 0% 1% | 0.00 | 3866 33| 1,784 0
Solution
HSRG None
Solution None 0% 0% 1% | 0.00 4,469 3.7 2,062 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Sandy Fall Chinook (Late)

The fall Chinook (late fall brights) in the Sandy River are part of the Lower Columbia River
Chinook Evolutionarily Significant Unit (ESU), which is listed as threatened under the
Endangered Species Act (ESA). It is designated as a Primary population.

Fall Chinook (late fall brights) in the Sandy return in September and October and spawn through
January, mainly in the mainstem of the Sandy River. The population is relatively large (recent
geometric mean > 2,500 spawners) and relatively free of hatchery fish. Historical fall Chinook
production areas were limited to the lower mainstem and portions of the mainstem tributaries.
Most of the core production area remains accessible. Portions of the historical distribution in the
Bull Run River are blocked by a dam. Habitat quality remains adequate to support spawning
throughout a significant portion of the accessible range. Habitat changes in the Columbia
mainstem and estuary likely have a significant effect on fall Chinook salmon and contribute to
changes to the spatial structure of the population. Annual variation has resulted in low periodic
effective population sizes and this isolated population is not supported by any degree of
metapopulation dynamics with other associated populations.

2 Current Conditions

2.1 Current Population Status and Goals

This section describes the current population, status, and goals for the Sandy fall Chinook (late)
population.

= ESA Status: The wild population of fall Chinook in the Sandy River is listed as threatened
and is part of the Lower Columbia River Chinook ESU.

= Population Description: The Sandy River fall Chinook (late) is a Primary population.
= Recovery Goal for Abundance: Unknown.

=  Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity: 5.0; Capacity: 7,097.

2.2 Current Hatchery Programs Affecting this Population

No fall Chinook (bright) hatchery program currently operates in the Sandy River; however, fall
Chinook (bright) salmon from other programs stray into the basin. About 40 adult fall Chinook
are estimated to stray into this system annually. Under the current scenario, pHOS is estimated at
only 1% from out-of-basin hatchery strays. Annually, approximately 2,200 natural-origin adults
are estimated to return to the Sandy River.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
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integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 2.4 to 2.7. Average abundance of natural-origin spawners (NOS) would
increase from approximately 2,338 fish to approximately 2,610 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 2,043 fish to approximately 2,281
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

No hatchery program for fall Chinook (bright) is operated in the basin. This population is
designated a Primary population that appears to be productive and abundant.

Recommendations

The HSRG recommends that managers monitor the contribution of hatchery strays to spawning
escapement.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Sandy Fall Chinook (Late). The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 1% | 0.00 2,338 24 2,043 0
No None
Hatchery None 0% 0% 0% | 1.00 2,610 2.7 2,281
None
HSRG None 0% 0% 1% | 0.00 | 2338 24| 2,043 0
Solution
HSRG None
Solution None 0% 0% 1% | 0.00 2,807 2.7 2,452 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Sandy Spring Chinook
The spring Chinook in the Sandy River are part of the Lower Columbia River Chinook

Evolutionarily Significant Unit (ESU), which islisted as threatened under the Endangered
Species Act (ESA). Itisdesignated as a Primary population.

This hatchery program has recently transitioned to a native-type (integrated) broodstock program.
Prior to brood year 2002, all hatchery releases of spring Chinook into the Sandy River were of
Clackamas River origin. Native Sandy River spring Chinook were first collected as broodstock
for this program in 2002. Thefirst release of hatchery smolts from local natural-origin
broodstock was in the spring of 2004. After the broodstock conversion to the localized stock was
completed in2007, 30% of the broodstock will now consist of wild fish.

2 Current Conditions

2.1 Current Population Status and Goals

This section describes the current population, status, and goals for the Sandy Spring Chinook
population.

= ESA Status. Thewild population of spring Chinook in the Sandy River islisted as threatened
and is part of the Lower Columbia River Chinook ESU.

= Population Description: The Sandy River spring Chinook is a Primary population.

= Recovery Goal for Abundance: The TRT current abundance estimate is 2,600, while the
ODFW abundance estimate is 1,800 to 2,000 for the natural population.

= Productivity Improvement Expectation: No information was provided about the expected
change in productivity from implementation of habitat recovery plans and other recovery
measures.

= Habitat Productivity and Capacity: Habitat productivity and capacity values were provided
by ODFW (Chilcote); EDT values also were available from the City of Portland (Kucas).
This analysisis based on the estimates from ODFW: Productivity 4.801, and Capacity 2,549

Populations Affected by this Hatchery Population Include:
ESA-listed populations that may be directly affected by the program:

= Lower Columbia River Chinook: The Lower Columbia River Chinook salmon ESU includes
al naturally spawned Chinook populations residing bel ow impassable naturd barriers (e.g.,
long-standing natural waterfalls) from the mouth of the Columbia River to the crest of the
Cascade Range just east of the Hood River in Oregon and the White Salmon River in
Washington. This ESU excludes populations above Willamette Falls, as well as Clackamas
River spring Chinook. Within this ESU, there are historic runs of three different Chinook
populations: spring-run, tule, and late-fall bright Chinook salmon. The Sandy River contains
listed spring-run and late-fall bright Chinook.

ESA-listed populations that may be incidentally affected by the program:

= All listed species occupying habitats in the lower Sandy River and the lower Columbia River
migration corridor(s) may be affected by the presence of Sandy River (hatchery) spring

! The corresponding DT values are 4.2 and 7,695.
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Chinook. Whilethe potential exists for negative impacts, no direct effect has yet been
guantified regarding which, if any, of these populations are affected, and in what way.
However, it is believed that any incidental impact to listed speciesis minimal, based upon
risk aversion measures of the hatchery program identified in thisHGMP. These listed species
include;

0 Columbia River Bull Trout: The USFWSissued afina rulelisting the Columbia
River population of bull trout as a threatened species on June 10, 1998. The Hood
River Recovery Unit forms part of the range of the Columbia River population and
encompasses the Sandy River subbasin.

o0 Lower ColumbiaRiver Steelhead: The Lower Columbia River stee head ESU was
listed as threatened under the ESA on March 19, 1998. This ESU contains tributaries
to the Columbia River between the Cowlitz and Wind rivers in Washington,
inclusive, and the Willamette and Hood riversin Oregon, inclusive. Excluded are
steelhead in the upper Willamette River Basin above Willamette Falls and steelhead
from the Little and Big White Salmon rivers in Washington.

0 Lower Columbia River Chum: The Lower Columbia River chum salmon were listed
as athreatened species on March 25, 1999. The ESU includes all naturally spawning
populations of chum salmon in the Columbia River and its tributaries in Washington
and Oregon.

0 Lower Columbia River Coho: Lower Columbia River coho are listed as endangered
by the State of Oregon and threatened by NOAA Fisheries.

2.2 Current Hatchery Programs Affecting this Population

Under the current program, atota of 200 adults are collected to meet the smolt production goal of
300,000. Thisnumber allows for an adult mortality of approximately 30 adults, and is expected
to yield a maximum total of 300,000 smolts for release (300,000 is the target rel ease number).
Wild Sandy River adults are collected beginning in May, mature over the summer and are
spawned from mid-September through mid-October. Adults are collected at the Sandy River
Hatchery and at Marmot Dam. Collection sitesfor spring Chinook broodstock are currently
being developed in upper Sandy Basin (e.g. Salmon River, Still Creek). Staff will utilize angler
caught fish, traps, and seines to collect the wild component of the broostock in the future. They
are transferred to the Clackamas Hatchery for holding and spawning. Eggs are incubated at the
Clackamas Hatchery and transferred as eyed eggs to the Willamette Hatchery. Fingerlings are
transferred to Marion Forks Hatchery for rearing from April through October. Then the fish are
transferred to Clackamas Hatchery for fina rearing from October to February. Thefish are
acclimated for 3 or 4 weeks at Sandy Hatchery before direct release at the hatchery into Cedar
Creek. Smolts are released in March at about 9 fish per pound.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 162 fish.
» Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 113 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
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population, unless the hatchery population isintegrated with the natura population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 3.9 t0 4.0. Average abundance of natural-origin spawners (NOS) would
increase from approximately 1,550 fish to approximately 1,776 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 633 fish to approximately 317
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

The current integrated Sandy spring Chinook hatchery program (300,000 smolts released; 100%
pPNOB; pHOS = 12%) is consistent with the Primary popul ation designation.

The HSRG has concerns with the potential for pathogen transfer (and stress) associated with the
practice of incubating and rearing the fish outside the Sandy River subbasin.

Removal of Marmot Dam in 2008 will eliminate existing opportunities for collecting natural
broodstock and monitoring spawning composition.

Recommendations

Maintain the existing program and develop alternate strategies for managing broodstock and
spawning composition after removal of Marmot Dam. We also recommend that risks associated
with rearing fish outside of the basin be addressed.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Sandy Spring Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Int Harv 300.5 90% 0% 12% | 0.89 1,550 3.9 633 1,464
No None
Hatchery None 0% 0% 0% | 1.00 1,776 4.0 317
HSRG, Int Harv 300.7 90% 20% 6% | 0.75 1,515 34 1,491 624
Solution
HSRG
Solution Int Harv 300.7 90% 20% 6% | 0.78 1,753 39 1,548 624
w/
Improved
Habitat
Columbia River Hatchery Reform Project -6 -
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1 Washougal Fall Chinook

The Washougal River fall Chinook natural spawners are a mixed stock of composite production.
Natural spawning does occur, but these fish are identified as hatchery strays. Washougal River
fall Chinook spawn in the areafrom Salmon Falls (RM 14.5) downstream approximately 4.0
miles. Natural spawning occursin the Washougal River dightly later (October to November)
than other lower Columbia River tule fall chinook stocks. Natural escapement is estimated using
spawning ground counts within selected index areas. Natural spawn escapements from 1967-
1991 averaged 1,832 with alow return of 70 in 1969 and a peak return of 4,578 in 1989. Since
1971, the annual natural escapement has averaged 2,157 fish. SaSSl (2002) listed the Washougal
River fall Chinook natural spawn stock status as healthy, based on escapement trend. Although
final escapement objectives have not been established by the NMFS through arecovery plan,
WDFW (2003) has established interim minimum escapement objectives. The minimum fall
Chinook MSY escapement goal is 3,000 adult spawners from the mouth of the Washougal River
to the Washougal Salmon Hatchery (HGM P 2004).

2 Current Conditions

2.1 Current Population Status and Goals

The Washougal fall Chinook population isincluded in the Lower Columbia ESU. Fall Chinook
are native to the Washougal River, but substantial numbers of hatchery Chinook have been
released into this watershed from the Grays, Elochoman, Toutle, Kalama, and Bonneville
(Oregon) hatcheries. This population may, therefore, be a mixture of native and hatchery fish.

= ESA Status. Thispopulation islisted as threatened.

= Population Description: The Washougal fall Chinook population is designated as Primary
(LCSR& SP 2004).

= Current Viability Rating: Low.
= Recovery Goal for Abundance: 5,800 natural spawning fish.

=  Productivity Improvement Expectation: The recovery plan provides for productivity
improvement and habitat capacity expectations of 4.3 R/S and 2,544 fish, respectively.

= Habitat Productivity and Capacity (from EDT): Productivity 3.84; Capacity 2,271.

= Populations Affected by this Hatchery Population: Through straying and other interactions,
this hatchery population has the potential to affect native populations in the Coastal and
Cascade components of the Lower Columbia Chinook Salmon ESU.

= Hatchery Populations of the Same Species that Affect this Population: Tulefall Chinook
programs operating in the Elochoman, Cowlitz, and Kalamariversin Washington, aswell as
the Big Creek program in Oregon, have the potential to produce strays that could enter the
Washougal River and affect the local population. Spring Creek National Fish Hatchery and
Bonneville Fish Hatchery Tule fall Chinook releases have the potential to affect this
population/program, as well.

2.2 Current Hatchery Programs Affecting this Population

» Projected pHOS Estimates (includes strays from all hatchery programs): 57%. The current
number of stray fall Chinook in the Washougal River is estimated at 947.

Columbia River Hatchery Reform Project -2 -
Washougal Fall Chinook Population Report



» Estimated Adjusted Productivity (with harvest and with fitness factor effects from AHA):
0.96.

* Projected Average Natural-Origin Escapement: 567 fish

Estimated number of hatchery strays affecting this population:

» Hatchery strays from in-basin integrated hatchery program:NA

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 853 fish

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natura population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potential for fitness |oss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observation and Recommendations box bel ow.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to ook at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.0 to 2.0. Average abundance of natural-origin spawners (NOS) would
increase from 578 to 693. Harvest contribution of the natural and hatchery populations would go
from 7,368 to 694.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below we describe elements of the current
situation (Observations) that were important to evaluate the natural population and where
applicable the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’ s goals. However, thisis not the
only solution. In some cases more than one solution is described.
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Summary results of thisanalysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporates all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

Thisis aPrimary population intended to be managed as an integrated harvest program (4.0
million). This program produces a high proportion of the naturally spawning population.
WDFW is proposing to construct aweir at RM 3.0 to address the stray issue.

Recommendations

This Primary population isimportant to the ESU. The HSRG suggests a stepping-stone approach
for the hatchery. The integrated program would rel ease 650,000 fish (adipose-clipped and
tagged). The segregated component would release 920,000 fish (adipose-clipped and a portion
tagged). The HSRG identified surplus from this program that could provide a source for a
segregated, harvest program of 2.1 million fish to be released from net pensin the Columbia
estuary (see Youngs Bay Fall Chinook report for details). This approach would increase harvest
and achieve natural population objectives. Facility provisions need to be evaluated to
accommodate a stepping-stone program. In addition, alower river weir is needed to manage
composition on the spawning grounds consistent with the standards of a Primary popul ation.

The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers' discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the
hatchlings.
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Table 1. Results of HSRG analysis of current condition and HSRG Solution for Washougal Fall Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
None 0% 0% 54% | 0.00 578 1.0 579 0
Current Seq
Harv 4,002.6 86% 6,789 | 3,863
No None
Hatchery None 0% 0% 0% | 1.00 693 2.0 694
Int Harv 1,123.2 92% 95% 1% | 0.88 1,070 2.7 2,588 468
HSRG Stepping
Solution Stone
Seg
Harv 919.0 90% 1,356 | 1,582
HSRG
. Int Harv 1,123.2 92% 95% 1% | 0.90 1,276 2.9 2,686 1,252
Solution .
Stepping
wl Stone
Improved
Habitat Seg
Harv 919.0 90% 1,356 | 1,582
Columbia River Hatchery Reform Project -5-
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1 Clackamas Fall Chinook Salmon

Fall Chinook in the Clackamas River are largely confined to the mainstem below River Mill Dam
and the lower reaches of the major tributaries (Deep, Clear and Eagle creeks) in the lower river
(personal communication, Doug Cramer, PGE). Historically they probably extended up through
the Middle Clackamas reaches. Fall Chinook are native to the Clackamas River; however, the
population was extirpated in the mid-1930s because of poor water quality in the lower
Willamette. Access to spawning areas was also severely impeded or prevented by the Faraday
and River Mill dams from 1906 to 1939. The run was reestablished from lower Columbia River
hatchery stocks. Stocking ceased in the early 1980s and the run is now supported by natural
production (WLC-TRT 2003; Subbasin Plan).

Fall Chinook are counted by ODFW in the lower Clackamas River. Since the mid-1960s, returns
to the Clackamas River have generally declined, varying widely from a high of 1,385 fish in 1974
to a low of 20 fish in 1999. Returns over the period averaged 469 fish (Subbasin Plan). With
normal environmental variation and events, it is unlikely that the current habitat can support a
sustainable natural population of fall Chinook in the Clackamas River. Based on EDT habitat
analysis, the major factor limiting fall Chinook production here is water temperature during the
late summer and fall. Fall Chinook spawn in September, a period when water temperatures in the
lower Clackamas are high enough to preclude successful spawning until they moderate in
October. Sediment, habitat diversity and channel stability were also rated as important limiting
factors for fall Chinook in the lower mainstem (Clackamas Subbasin Plan).

The population is part of the lower Columbia River fall Chinook group (Howell et al 1985) and is
considered a tule ocean-type life history. Columbia River tule fall Chinook are an important
component of commercial harvest off Oregon, Washington, and southern British Columbia. Fall
Chinook are released in large numbers from several lower Columbia River hatcheries to support
these fisheries, although Clackamas Chinook are natural spawners. Adults enter the river in
August with peak returns in September and spawning follows shortly in September and October.
Juveniles spend relatively little time in the Clackamas and begin moving downstream toward the
estuary during the spring and summer (Subbasin Plan).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Clackamas River fall Chinook are part of the Lower Columbia Chinook ESU,
which was listed as threatened under the ESA in 1994.

= Population Description: The Clackamas River fall Chinook population is designated as a
Contributing population in the Lower Columbia Salmon Recovery and Subbasin Plan
(LCSR&SP 2004). The LCSR&SP describes current viability as NA with a viability goal of
Medium. The W/LC TRT identified this population as a core population (Subbasin Plan).

= Recovery Goal for Abundance: The abundance goal is 1,400 and the potential abundance is
2,800.

=  Productivity Improvement Expectation: Unknown.
= Habitat Productivity and Capacity (e.g., from EDT): Productivity: 1.99; Capacity 933.
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2.2

Current Hatchery Programs Affecting this Population

No hatchery programs for fall Chinook currently operate in Clackamas River; however, about 70
adult fall Chinook from other programs are estimated to stray into this system annually. Under
the current scenario, pHOS is estimated at 53%, even though no hatchery fall Chinook are
released in the basin. Annually, approximately 50 natural-origin adults are estimated to return to
the Clackamas River.

Estimated number of hatchery strays affecting this population:

Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 71 fish.

3 HSRG Review

31

3.2

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.5 to 1.0. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 50 fish to approximately 1 fish. Harvest contribution of the natural
and hatchery populations would also go from approximately 52 fish to 1 fish.

HSRG Observations/Recommendations

In the Observations and Recommendations box below we describe elements of the current
situation (Observations) that were important to evaluate the natural population and where
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applicable the hatchery program(s) affecting that population. We also describe a solution

(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,

hatchery fitness effects, and harvest rates).

Observations

Recommendations

There are no hatchery programs for fall Chinook that operate in this basin. Out-of-basin strays
are estimated to make up 53% of the natural spawning population. This proportion of hatchery
fish on the spawning grounds would only be consistent with a population designation as a

Stabilizing population.

The HSRG recommends that this population be managed for natural production as a Stabilizing
population.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Clackamas Fall Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 53% | 0.00 50 0.5 52
No None
Hatchery None 0% 0% 0% | 1.00 1 1.0 1
None
HSRG None 0% 0% |  36% | 000 64 0.7 30
Solution
HSRG None
Solution None 0% 0% 32% | 0.00 78 0.7 37
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Calapooia Spring Chinook Salmon

A small run of spring Chinook salmon historically existed in the Calapooia River, comprising one
of seven demographically independent populations of spring Chinook salmon in the Upper
Willamette River Spring Chinook Salmon ESU (Meyers et al. 2003). Parkhurst et al. (1950)
reported that in 1941 the run size was approximately 200 adults, while Mattson (1948) estimated
the run at 30 adults in 1947. Today, the Calapooia natural spring Chinook population is believed
to be extirpated, or nearly so (Nicholas 1995; Meyers et al. 2003; Subbasin Plan).

Historically, spring Chinook salmon used the river between Holley (RM 45) and just upstream
from the confluence with United States Creek (RM 80) for spawning and rearing (Wevers et al.
1992). Today, most of the spring Chinook spawn upriver in the forested portion of the subbasin
(RM 45). Parkhurst et al. (1950) estimated suitable habitat for 9,000 fish. In contrast, in the
1960s the estimated run size was only 100 to 500 fish (Willis et al. 1960). Nicholas (1995)
considered the Calapooia River run extinct with limited future production potential (Subbasin
Plan).

Some sub-yearling spring Chinook have been observed in off-channel areas of the Willamette and
the lower reaches of valley floor tributaries. Their movements may be timed to co-occur with (or
may be triggered by) fall and early winter freshets which flood habitat that would be unsuitable
during summer because of high temperatures and low flow (Kenaston 2003). ODFW has found
spring Chinook fingerlings up some valley floor tributaries as far as 20 miles from the mainstem.
Juvenile spring Chinook salmon from other upper Willamette populations, including the
McKenzie, have been observed during the winter in seasonal streams in the lower Calapooia
subbasin (personal communication, Colvin, Oregon State University, 2004; Subbasin Plan).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.
= ESA Status: Calapooia spring Chinook are part of the Upper Willamette River Chinook

Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

= Population Description: The Calapooia spring Chinook population has not been assigned a
designation. This population is considered extirpated, or nearly so by TRT, and it was given
a Stabilizing designation for the HSRG review.

= Recovery Goal for Abundance: Unknown.
=  Productivity Improvement Expectation: Unknown.
= Habitat Productivity and Capacity: Productivity 1.5; Capacity 100.

2.2 Current Hatchery Programs Affecting this Population

Hatchery releases into the Calapooia occurred from 1981 to 2003 from various within-ESU
sources (Santiam, Willamette, Dexter Ponds, McKenzie) (Subbasin Plan). In recent years, live
adults (ODFW Stock #24) from the South Santiam Hatchery have been outplanted into the
Calapooia River. A 2002 survey of 11.1 miles of the Calapooia above Brownsville found 16
redds (Schroeder et al. 2002); in 2003, 2 redds were documented. The carcasses recovered in the
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Calapooia in 2002 were too decomposed to determine the presence or absence of fin clips;
however, it was assumed that these were hatchery fish outplanted from the South Santiam
hatchery (Schroeder et al. 2002; Subbasin Plan). In 2003, about 200 adult hatchery-origin spring
Chinook were released into the Calapooia (Schroeder et al. 2003; McElhany et al. 2007 review
draft). These hatchery fish are likely responsible for producing the 2 redds observed. Of 48
carcasses surveyed in 2003, 43 (90%) were fin-clipped hatchery fish; the origin of the other 5 fish
was unknown, as not all hatchery-origin fish are clearly fin-clipped (Schroeder et al. 2003). A
survey of 27 female carcasses in the Calapooia in 2003 found 100% pre-spawning mortality
(Schroeder and Kenaston 2004; McElhany et al. 2007 review draft).

Inventory efforts in recent years have shown natural production ranging from very poor (no
juveniles observed) to encouraging (294 juveniles per mile observed). Overall, successful natural
production potential appears to be low.

As directed by the Calapooia River Basin Management Plan (OAR-500-1666), the Calapooia
River will be managed for natural production of spring Chinook. The latest releases of surplus
hatchery-origin adults occurred in 2003, but hatchery Chinook may be used again if necessary to
enhance natural production to a sustainable level.

No hatchery program for spring Chinook currently operates in the basin; however, about 31 adult
spring Chinook from other programs are estimated to stray into this system annually. Under the
current scenario, pHOS is estimated at 55%, even though no hatchery spring Chinook are released
in the Calappoia River. Annually, approximately 20 natural-origin adults are estimated to return
to Gnat Creek.

Estimated number of hatchery strays affecting this population:

Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 31 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence PNI value of
0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less than
10% or PNI greater than 0.5. It is important to note that these represent minimal conditions, not
targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.
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See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.6 to 1.2. Average abundance of natural-origin spawners (NOS) would
increase from approximately 10 fish to approximately 14 fish. Harvest contribution of the natural
and hatchery populations would remain unchanged at three fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

There are no hatchery programs for spring Chinook that operate in this basin. Out-of-basin strays
are estimated to make up 55% of the natural spawning population. This proportion of hatchery
fish on the spawning grounds would only be consistent with designation as a Stabilizing
population.

Recommendations

The HSRG recommends that this population be managed for natural production as a Stabilizing
population.

Columbia River Hatchery Reform Project -4 -
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Calipooia Spring Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 44% | 0.00 10 0.6 3 0
No None
Hatchery None 0% 0% 0% | 1.00 14 1.2 3 -
None
HSRG None 0% 0% 43% | 0.00 11 0.6 2 0
Solution
HSRG None
Solution None 0% 0% 39% | 0.00 13 0.7 3 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -5-
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1 Clackamas Spring Chinook Salmon

This population is part of the Upper Willamette River Chinook ESU. Historically, there were
seven demographically independent populations of spring Chinook salmon in this ESU:
Clackamas, Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle
Fork Willamette—all eastside tributaries (Meyers et al. 2003). Today, the Clackamas River
population is one of four core populations (Clackamas, North Santiam, McKenzie and Middle
Fork Willamette). The Clackamas River subbasin historically sustained a large spring Chinook
population and may have the intrinsic capacity to sustain a large population into the future
(McElhany et al. 2003) (Subbasin Plan).

According to ODFW (2001), historical spawning by indigenous spring Chinook occurred in the
upper Clackamas subbasin in the mainstem and in tributaries, including Eagle Creek, Fish Creek,
Roaring River, and the Collawash River. Access to spawning areas was severely impeded or
prevented by the Faraday and River Mill dams from 1906 to 1939. The historic spring Chinook
population declined, due to commercial fishing, lack of access to spawning grounds, and egg-
taking operations. Construction of the Cazadero Dam in 1904 (RM 26.7) and River Mill Dam in
1911 (RM 23) limited migratory access to the majority of the historical spawning habitat for the
spring run. In 1917, the fish ladder at Cazadero Dam was destroyed by floodwaters, eliminating
fish passage to the upper basin (ODFW 1992); the ladder was not repaired until 1939 (PGE
2007). During this period, natural production of spring Chinook was restricted to the lower 23
miles of the Clackamas River and Eagle Creek (Subbasin Plan).

The recolonization of the upper Clackamas River progressed very slowly, with the average annual
spring Chinook dam count (River Mill or North Fork Dam) from 1952 to 1959 being 461
(Murtagh et al. 1992). More importantly, 30% of the adult passage counts occurred in September
and October. The source of the spring Chinook that recolonized the upper Clackamas Basin is
not known. It most likely included some Clackamas fish that persisted below Faraday Dam, plus
strays from the upper Willamette River tributaries, due to passage problems at Willamette Falls
(located just above the mouth of the Clackamas) and pollution in the lower Willamette (Subbasin
Plan).

Currently, natural production habitat is thought to be relatively productive in at least the
Clackamas mainstem and tributaries above North Fork Dam. Spawning ground surveys for
spring Chinook salmon were conducted in the Clackamas River basin from 1996 through 2007 to
document timing, distribution, and abundance of natural spawning. The mainstem of the upper
Clackamas River above North Fork Dam is the most important spawning area for spring Chinook
salmon, accounting for an average of 85% of the redds. Only 15% are accounted for in
tributaries. The mean annual redd count in the upper mainstem was 236 during the period.
Redds in the upper mainstem from Sisi Creek to the head of the North Fork Reservoir are fairly
uniformly distributed, with the section from the mouth of the Collowash River to Cripple Creek
usually containing the highest redd densities. Of the tributaries, the Collowash River is the most
heavily used by spring Chinook in the basin. Spring Chinook salmon also spawn in the lower
Clackamas River below River Mill Dam, but not as heavily as above North Fork Dam. The lower
Clackamas River accounted for 11% of the total redds in the Clackamas Basin in 1998
(predominantly hatchery-origin fish concentrated near Mclver Park [personal communication,
Todd Alsbury, ODFW, January 2008]), when both of the lower sections were surveyed.
Although fall Chinook salmon also use the lower Clackamas River, spring Chinook predominate
in the area just below River Mill Dam (Subbasin Plan).
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The population long-term geometric mean is about 900 natural-origin spawners (McElhany et al.
2007 review draft). In recent years (1990-2005), the geometric mean of natural-origin spawners
was 1,656, with a pHOS of 0.47. It has been estimated that about 20% of the spring Chinook
females die before spawning.

In 1976, the ODFW Clackamas River Hatchery (located below River Mill Dam) began releasing
spring-run Chinook salmon. Increases in adult returns over the North Fork Dam and increases in
redd counts above the North Fork Reservoir corresponded to the initial return of adults to the
hatchery in 1980 (ODFW 1992; Willis et al. 1995). Adult counts over North Fork Dam rose from
592 in 1979 to 2,122 in 1980 (Murtagh et al. 1992). Recent changes in management policy by
ODFW include acclimating and releasing hatchery fish farther downstream and mass-marking all
hatchery releases to allow the removal of hatchery fish ascending the North Fork Dam.

Genetic analysis by NOAA Fisheries of naturally produced fish from the upper Clackamas River
indicated that this stock was similar to hatchery stocks from the upper Willamette Basin (Myers
et al. 1998). This finding agrees with an earlier comparison of naturally produced fish from the
Collawash River (a tributary to the upper Clackamas River) and upper Willamette River Hatchery
stocks (Schreck et al. 1986). Fish introduced from the upper Willamette River have significantly
introgressed into, if not overwhelmed, spring-run fish native to the Clackamas River Basin and
obscured any genetic differences that existed prior to hatchery transfers.

The Upper Willamette spring Chinook ESU populations exhibit early run timing relative to other
Lower Columbia River populations. Historical records indicate that spring Chinook entered the
Clackamas River in March or April, sometimes even in February, prior to the Upper Willamette
fish runs.

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Clackamas spring Chinook are part of the Upper Willamette River Chinook
Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

= Population Description: The Clackamas spring Chinook population has not been assigned a
recovery designation. This is considered a core population by TRT and was given a Primary
designation for the HSRG review.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.
= Habitat Productivity and Capacity (e.g., from EDT): Productivity: 3.62, Capacity: 3,003.

2.2 Current Hatchery Programs Affecting this Population

The Clackamas River Hatchery spring Chinook segregated harvest program augments sport and
commercial salmon fisheries in the Clackamas, Willamette, and Columbia rivers. It provides
mitigation pursuant to agreements with the Federal Energy Regulatory Commission and NOAA
Fisheries for loss of habitat quantity and quality resulting from construction and operation of PGE
and Corps of Engineers hydropower projects on the Clackamas and Columbia rivers, respectively.
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The Clackamas River spring Chinook stock was developed from other Willamette Basin hatchery
spring Chinook stock smolts released at Dog Creek (site of Clackamas Hatchery) beginning in
1976 (ODFW 1992). The Clackamas Hatchery began operation in 1979 and the first releases of
spring Chinook occurred here in November 1979 (1978 brood), while the last release of smolts
from adults not collected here occurred in 1989 (1987 brood). Since 1988, the Clackamas
Hatchery spring Chinook broodstock has been composed entirely of returns to the Clackamas
Hatchery.

Annually, approximately 300,000 pre-smolts are released from the Clackamas River Hatchery (at
approximately RM 22.6) and 900,000 smolts are released into the Clackamas River at five other
locations, including Cassidy Pond (RM 17; 50,000 smolts), Clackamette Cove (RM 0.5; 80,000
smolts), Foster Creek (50,000 smolts), Clear Creek (50,000 smolts), Eagle Creek (200,000
smolts) and at the hatchery (470,000 smolts) (HGMP 2004). Smolt-to-adult survival rates for
brood years 1989 through 1995 ranged from 0.11 to 0.36 (HGMP 2004).

Current practices are designed to minimize the presence of hatchery-origin fish on natural
spawning grounds. Returning hatchery-origin adults (identified by fin-clip or the presence of a
coded-wire tag) have not been intentionally passed above North Fork Dam since 1998. Only
unmarked fish are allowed to migrate above this point into the primary Clackamas Basin spring
Chinook spawning grounds. There is a potential that some unmarked hatchery fish could be
unintentionally passed upstream due to errors in the fin-clipping process, or as unmarked coded-
wire tagged fish (double index tags through 2009). The frequency of these occurrences is
currently not well known (HGMP 2004).

No quantified data exist for the percent of hatchery fish spawning naturally below North Fork
Dam, though ODFW has observed that it does occur and the percentage of hatchery-origin fish is
relatively high. ODFW does not believe that significant natural spring chinook production
originates from this lower portion of the basin (HGMP 2004).

Estimated number of hatchery strays affecting this population:

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 47 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence PNI value of
0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less than
10% or PNI greater than 0.5. It is important to note that these represent minimal conditions, not
targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
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for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 2.4 to 2.8. Average abundance of natural-origin spawners (NOS) would
increase from approximately 1,430 fish to approximately 1,700 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 1,600 fish to approximately 450
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

In the absence of specific harvest and conservation goals, we note that this program is operated
consistent with the standards for a Primary population. An integrated program of similar size
(approximately 1.0 million smolts) also could be operated consistent with these standards and
could provide additional conservation safety benefits. Passage into the upper basin is regulated at
North Fork Dam, which provides flexibility for this program.

Because of the existing available water sources in the Clackamas, fish are moved between
facilities in the Willamette. This raises risks of pathogen transfer and straying; however, no
specific problems were noted and no reasonable alternatives have been identified to alleviate this
situation.

Recommendations
The HSRG offers no specific recommendations for modifying this population.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Clackamas Spring Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
None 50% 95% 2% | 0.00 1,431 24 382 0
Current
Seg
Harv | 1,077.8 50% 1,229
No None
Hatchery None 0% 95% 0% | 1.00 1,690 2.8 451 -
None
HSRG None 50% 95% 2% | 0.00 1,433 24 382 0
Solution Seg
Harv | 1,077.8 50% 1,229
HSRG None
Solution None 50% 95% 2% | 0.00 1,740 2.7 464 0
w/
Improved Seg
Habitat Harv | 1,077.8 50% 1,229
Columbia River Hatchery Reform Project -6 -
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1 Coast Fork Willamette River Spring Chinook Salmon

Historically, there were seven demographically independent populations of spring Chinook
salmon in the Upper Willamette River Spring Chinook Salmon ESU: Clackamas,
Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle Fork
Willamette—all eastside tributaries (Meyers et al. 2003). The Coast Fork was not recognized as
an independent population and a viable self-sustaining run does not currently occur in the Coast
Fork River subbasin. No Coast Fork Willamette Chinook have been known to exist since before
the 20th century (HGMP 2004).

Dorena and Cottage Grove dams block upstream access to spawning areas. Also, it is likely that
low flows and warm-water discharge from the dams limit downstream Chinook salmon
production (ODFW 1990; Subbasin Plan). Spawning and rearing habitat is very limited below
these projects. Although some such habitat is currently available above the reservoirs for a
limited number of spring Chinook, it is not accessible to returning adults (HGMP 2004). After
rotenone treatments in the early 1970s, juvenile Chinook were released into the Cottage Grove
Reservoir, resulting in an estimated 112,000 to 345,000 Chinook smolts migrating out of Cottage
Grove Reservoir. Survival through the reservoirs may be limited by the presence of bass and
other non-native fish species. Survival through the dams is unknown (HGMP 2004). In recent
years, a few adult spring Chinook have been outplanted into Mosby Creek, resulting in limited
production (personal communication, Kelly Reis, ODFW, January 2008).

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Coast Fork spring Chinook are part of the Upper Willamette River Chinook
Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

= Population Description: The Coast Fork spring Chinook population is not recognized as a
demographically independent population. It was given a Stabilizing designation for the
HSRG review.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (e.g., from EDT): Productivity 1.5; Capacity 100
(assigned for this review).

2.2 Current Hatchery Programs Affecting this Population

No spring Chinook hatchery program currently operates in the Coast Fork of the Willamette
River; however, about 30 adult spring Chinook from other programs are estimated to stray into
this system annually. Under the current scenario, pHOS is estimated at 58%, even though no
hatchery coho are released in the basin. Annually, approximately 17 natural-origin adults are
estimated to return to the Coast Fork of the Willamette.

Estimated number of hatchery strays affecting this population:
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= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 30 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.5 to 1.1. Average abundance of natural-origin spawners (NOS) would
decrease from approximately nine fish to approximately five fish. Harvest contribution of the
natural and hatchery populations would go from approximately three fish to approximately two
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).
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Observations

Recommendations

There are no hatchery programs for fall Chinook that operate in this basin. Out-of-basin strays
are estimated to make up 58% of the natural spawning population. This proportion of hatchery
fish on the spawning grounds would only be consistent with designation as a Stabilizing

population.

The HSRG recommends that this population be managed for natural production as a Stabilizing
population.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Coast Fork Willamette Spring Chinook. The light
green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 49% | 0.00 9 0.5 3 0
No None
Hatchery None 0% 0% 0% | 1.00 5 1.1 2 -
None
HSRG None 0% 0% 45% | 0.00 10 0.6 3 0
Solution
HSRG None
Solution None 0% 0% 41% | 0.00 12 0.7 3 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 McKenzie Spring Chinook Salmon

This population is part of the Upper Willamette River Chinook ESU. Historically, there were
seven demographically independent populations of spring Chinook salmon in this ESU:
Clackamas, Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle
Fork Willamette (Meyers et al. 2003). The McKenzie River produced roughly 40% of the spring
Chinook run above Willamette Falls (Mattson 1948). Today, four core populations survive in the
Clackamas, North Santiam, McKenzie and Middle Fork Willamette subbasins, which historically
sustained large populations and may have the intrinsic capacity to sustain large populations into
the future (McElhany et al. 2003). The McKenzie subbasin population represents an important
element of the genetic legacy of the Upper Willamette ESU. The McKenzie spring Chinook
salmon population has been the least influenced by intra- or inter-basin transfers of hatchery
stocks and probably has retained a relatively high degree of adaptation to local watershed
conditions (Subbasin Plan).

Before the Willamette Falls fish ladder was constructed, passage by returning adult spring
Chinook salmon was possible only during the winter and spring high flow periods, resulting in an
earlier run timing relative to other Lower Columbia River populations. The early run timing of
the Upper Willamette population is viewed as an adaptation to flow conditions and optimal
passage at Willamette Falls (Myers et al. 2003). This run timing adaptation for optimal flow
conditions at the falls has led to significant local genetic adaptation relative to other Columbia
River spring Chinook salmon (Myers et al. 2003) (Subbasin Plan).

Spring Chinook salmon begin to appear at the base of Willamette Falls (RM 26) in February. The
majority of the run ascends the falls in April and May and completes its migration back to natal
spawning grounds through July. Historically, passage over Willamette Falls was likely related to
flow and temperature; passage increased when the river levels dropped and water temperatures
exceeded 53.0 degrees F (ODFW 1990). As a result of the fish ladder at Willamette Falls, the
current run of spring Chinook salmon pass the falls into July and August, which overlaps with the
introduced fall run of Chinook salmon (Subbasin Plan).

The timing of the run in the McKenzie River is monitored at Leaburg Dam, where passage
usually peaks in June (Howell et al. 1988). A smaller pulse moves above the dam during the
September spawning period. The period of peak passage appears to depend on temperature,
occurring as early as the second half of May in warmer water years and as late as the first part of
July in cooler years. Homolka and Downey (1995) calculated that spring Chinook salmon
upstream of Leaburg Dam spawned from very late August until mid-October in 1992, with the
peak centered on September 23, representing a shift to later spawning compared to the historical
pattern. From 1902 through 1907, hatchery operations on the McKenzie began egg takes in
early- to mid-August, and peak egg collections generally occurred during the second week of
September (Howell et al. 1988). Changes in water temperature regimes from the dams have
affected the spawn timing. In addition, when compared to historical patterns, the current duration
of the spawning period appears to have decreased by two-thirds or more from 1919 through 1985
(Lichatowich 2000) (Subbasin Plan).

Historical spawning areas included the mainstem McKenzie River, Smith River, Lost Creek,
Horse Creek, South Fork, Blue River, and Gate Creek (Mattson 1948; Parkhurst et al. 1950). It
has been estimated that historically there was suitable habitat for 80,000 fish in the McKenzie
River Subbasin (Parkhurst et al. 1950). Cougar Dam, at RM 4.5 on the South Fork McKenzie
River, was built in 1963 and blocked access to at least 25 miles of high-quality spawning habitat.
In 1956, 805 redds were observed in the South Fork (Willis et al. 1960). Although Cougar Dam
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was built with fish passage facilities, these did not function as intended and were not used to pass
fish until after 1966. Construction of Blue River Dam (at RM 1.8 in 1968) blocked a smaller
amount of habitat; the Blue River watershed probably supported a historical population of about
200 adult Chinook salmon (WNF BRRD 1996). The Eugene Water and Electric Board (EWEB)
completed construction of its Carmen-Smith project on the upper mainstem McKenzie River in
1963. Of the three dams that make up the Carmen- Smith project, Trail Bridge Dam cut off
access to about 4 miles of historical spring Chinook salmon spawning habitat and Smith Dam cut
off about 3 miles. Carmen Smith Dam is above a natural barrier to migration (Tamolich pool and
falls).

Currently, the McKenzie subbasin supports the largest existing population of Upper Willamette
River spring Chinook salmon. From 1994 through 2001, the total escapement to the McKenzie
River ranged from 2,992 to 9,548 adults, with an average of 4,726. Downstream of Leaburg
Dam, most spring Chinook spawners are hatchery-produced (U.S. Army Corps of Engineers
2000). The total escapement to Leaburg Dam ranged from 1,176 (84% NOR) to 4,428 (76%
NOR) adults with an average of escapement of 2,080; the weighted average composition of
natural-origin fish over this time period was 72%. For the period 2001-2006, natural-origin
recruits made up 60 to 84% of the spring Chinook run above Leaburg Dam, based on carcass
recoveries (HGMP 2008).

Most of the current natural production of spring Chinook salmon is above Leaburg Dam (RM 39).
Based on aerial redd surveys, approximately 10 to 20% of the Chinook salmon that spawn above
Leaburg Dam use the lower few miles of the South Fork McKenzie River (that is, below Cougar
Dam), 30 to 40% spawn in the mainstem McKenzie below the confluence with the South Fork,
and 45 to 60% spawn in headwater areas above the mouth of the South Fork up to Trail Bridge
Dam (USFWS 1994; ODFW 1999a).

The population long-term geometric mean is about 1,500 natural-origin spawners, which is in the
very low risk minimum abundance threshold category (McElhany et al. 2007 review draft). In
recent years (1990-2005), the geometric mean of natural-origin spawners was 2,104, with an
average hatchery fraction of 0.329.

Juvenile McKenzie River spring Chinook salmon demonstrate a variety of outmigration and
rearing patterns, varying in nature between years. Zakel and Reed (1984) defined three life
history types of wild Chinook at Leaburg Dam:

 Age-0 fry that migrate in late winter through early spring
» Age-0 fingerlings that migrate in the fall
« Yearling smolts that migrate in early spring

Juvenile spring Chinook salmon have been observed passing Willamette Falls as fry, but most
appear to rear in the lower McKenzie and mainstem Willamette system. Studies in the 1960s
confirm the pattern of rearing in the mainstem of rivers. Scale analyses of returning adults
indicated that only 10% had entered the ocean as sub-yearlings, suggesting that a large proportion
of the juveniles observed migrating downstream had overwintered in the mainstem Willamette or
Columbia rivers (Mattson 1963). ODFW has found spring Chinook fingerlings up some valley
floor tributaries as far as 20 miles from the mainstem. Juvenile spring Chinook have been
observed during the winter in seasonal streams in the lower Calapooia Subbasin (Colvin, Oregon
State University, personal communication, 2004).
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2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: McKenzie spring Chinook are part of the Upper Willamette River Chinook
Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

= Population Description: The McKenzie spring Chinook population has not been assigned a
designation. This population is considered a genetic legacy by TRT and was given a Primary
designation for the HSRG review.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity: Productivity 4.5; Capacity 8,000.

2.2 Current Hatchery Programs Affecting this Population

Currently, there is an integrated spring Chinook hatchery program at McKenzie Hatchery.
Broodstock collection and all rearing occur within the McKenzie Hatchery. Broodstock goals are
500 males and 500 females. Approximately 350,000 yearlings are released onsite in November
and 848,750 age 1+yearlings are released the following February/March (HGMP 2003). In
addition, up to 100,000 sub-yearlings are trucked and released in the Mohawk River, tributary to
the lower McKenzie River (personal communication, Kelly Reis, ODFW, January 2008).

A number of hatcheries have operated on the McKenzie River since the early 1900s. The
McKenzie River Salmon Hatchery, located on Highway 126 between Leaburg and Vida, collects
returning hatchery adults and some spring Chinook of natural origin. Broodstock for this
program originated from fish collected upstream at the Leaburg Trout Hatchery (near Leaburg
Dam) and from mainstem reaches and tributaries of the McKenzie River. Relatively few intra-
basin transfers have been received compared to other Upper Willamette River Chinook salmon
hatchery stocks. The 2008 HGMP for McKenzie spring Chinook provides a sliding scale for a
maximum number of natural-origin fish to be incorporated into the broodstock. This number
varies based on the estimated return to the McKenzie subbasin as indexed by Willamette Falls
counts through May 31. Broodstock incorporates 20 to 40% natural-origin fish, provided that no
more than 20% of the wild run is taken. However, until 2001, when all of the hatchery fish
(through age 5) returning to the McKenzie were fin-clipped, the unmarked fish collected for
broodstock may have included some of hatchery origin. Since 1996, the percentage of the
broodstock of known natural origin has ranged from 9% to 25% (Kruzic 2003); according to
ODFW (2003), an average of at least 15% wild fish has been incorporated into the McKenzie
Hatchery broodstock each year since 1997 (Subbasin Plan).

Conversely, the rate of spawning by hatchery Chinook salmon in the wild has been high; hatchery
fish constituted 50 to 95% of the natural spawners below Leaburg Dam from 2002 through 2005
(HGMP 2008). ODFW (1998) found that coded-wire tags collected from carcasses in the
McKenzie River below Leaburg Dam included strays from Clackamas and South Santiam
hatchery stocks that had been transferred to McKenzie Hatchery for rearing, but then released in
the Clackamas and South Santiam subbasins. Similar recoveries of non-McKenzie hatchery stock
were made in 1997 (ODFW 1997). To limit introgression of hatchery fish into the naturally
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spawning population, NMFS (2000) directed the federal action agencies for the Willamette Basin
hatchery program (the U.S. Army Corps of Engineers and BPA) to limit the number of hatchery-
origin fish allowed to pass above Leaburg Dam. However, the Leaburg trap has been inadequate
for removing all the hatchery fish during the peak of the run without some level of injury to
natural-origin fish.

There are considerable differences in outmigration timing of native and hatchery-produced spring
Chinook salmon (Kenaston 2003). Most of the sub-yearlings PIT-tagged at Leaburg Dam during
the fall passed Willamette Falls the next spring (March though May). The passage of migrating
yearlings tagged at Leaburg Dam during the spring peaked at Willamette Falls in May. The
median transit time for tagged yearlings from Leaburg Dam to Willamette Falls was 46 days in
2001 and 53 days in 2002 (Schroeder et al. 2001 and 2002). In comparison, the median travel
time to Willamette Falls for juvenile spring Chinook released from the Leaburg Hatchery was 6
days.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 577 fish.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 180 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).
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Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 3.2 to 3.6. Average abundance of natural-origin spawners (NOS) would
increase from approximately 4,500 fish to approximately 5,150 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 3,100 fish to approximately 1,400
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

This population is one of only two strongholds of natural spring Chinook in the Willamette Basin
and therefore is important to the recovery of the ESU. Current hatchery management is
consistent with designation as a Primary population.

Productive habitat exists above the dams and population abundance could be increased if juvenile
fish passage were provided.

The program currently has some difficulty meeting its recently defined management objective of
collecting 25% natural-origin broodstock. With more effective broodstock management, a larger
integrated hatchery program could be accommodated and still be consistent with the designation

of this as a Primary stock.

Recommendations

The current program could be improved by upgrading trapping facilities to collect natural-origin
broodstock and manage the composition of natural spawners upstream of Leaburg Dam.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for McKenzie Spring Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current IntBoth | 1,265.6 80% 0% 10% | 0.71 4,495 3.2 3,107 1,730
No None
Hatchery None 0% 0% 0% | 0.00 5,154 3.6 1,375 -
HSRG Int Both | 1,265.6 80% 0% 10% | 071 | 4495 32| 3107 | 1,730
Solution
HSRG
Solution IntBoth | 1,265.6 80% 0% 9% | 0.74 5,259 3.6 3,311 1,730
w/
Improved
Habitat
Columbia River Hatchery Reform Project -7 -
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1 Middle Fork Willamette Spring Chinook Salmon

Historically, there were seven demographically independent populations of spring Chinook
salmon in the Upper Willamette River spring Chinook salmon ESU: Clackamas,
Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle Fork
Willamette—all eastside tributaries (Meyers et al. 2003). Today, the Middle Fork Willamette is
one of four core populations (Clackamas, North Santiam, McKenzie and Middle Fork
Willamette) (McElhany et al. 2003; Subbasin Plan).

Historically, the Middle Fork Willamette River spring Chinook salmon run may have been the
largest in the Upper Willamette Basin (Hutchison 1966; Thompson et al. 1966). Spring Chinook
salmon in the Middle Fork Willamette subbasin spawned in Fall Creek, Salmon Creek, the North
Fork of the Middle Fork Willamette River, Salt Creek, and the mainstem Middle Fork Willamette
River (Parkhurst et al. 1950). Based on egg collections at the Willamette River Hatchery (Dexter
Ponds, 1909 to the present), the estimated minimum run size is approximately 7,100 adult spring
Chinook for the area that is now above Lookout Point Dam (U.S. Army Corps of Engineers,
2002). This estimate does not include fish that spawned downstream of the hatchery rack (such
as in the mainstem Middle Fork Willamette River below Dexter and in the Fall Creek watershed).
Mattson (1948) estimated a run size of 2,550 naturally produced spring Chinook to the Middle
Fork Willamette River in 1947. The USFWS (1962) reported that approximately 450 spring
Chinook salmon spawned above the site of Fall Creek Dam in the years immediately before
construction (the project was completed in 1966).

Mattson (1948) estimated that 98% of the 1947 run in the Middle Fork Willamette system
spawned upstream of the Lookout Point dam site and that the remaining 2% spawned upstream of
the Fall Creek dam site. Construction of these dams restricted the population to only 20% of its
historical spawning area below Dexter/Lookout Point and above Fall Creek Reservoir (ODFW
1990). In 1998, 10 redds were observed in the reach between the town of Jasper and Dexter
Dam, which was not used for spawning before the dams were built (Lindsay et al. 1999). ODFW
(1998) states that there may be a small but unquantified amount of natural production in Little
Fall Creek.

Currently, the naturally spawning population of spring Chinook salmon in the Middle Fork
Willamette subbasin is very small and probably is made up mostly of the progeny of hatchery fish
that were released to spawn in the wild. The Fall Creek subbasin remains accessible to
anadromous salmonids. Although Parkhurst et al. (1950) estimated that the Fall Creek subbasin
could support several thousand salmon; by 1938 the run had already been severely depleted. In
1947, the run dwindled to an estimated 60 fish (Mattson 1948). Construction of the Fall Creek
Dam (1965) included trap and haul fish passage facilities, but passage is only possible during
high flow years (Connolly et al. 1992). ODFW (1995) concluded that the native spring-run
population was extinct, although some natural production, presumably by hatchery-origin adults,
still occurs. Of the 260 carcasses examined from the Middle Fork Willamette River (including
Fall Creek), 11 (4%) were estimated to have been naturally produced (Schroder et al. 2003).

Changes in water temperature regimes from the dams have affected Upper Willamette spring
Chinook spawn timing. Mattson (1962) noted that as a result of the thermal effects of Lookout
Point and Dexter dams, spawning below Dexter was delayed until early October and lasted
through November. Surveys above and below Fall Creek Dam in 1969 showed that spawning
started in early- to mid-September and was completed by mid-October (ODFW 1990). Because
naturally produced fish now make up a small portion of the Middle Fork Willamette subbasin
population, little is known about the time of entry or spawning of the wild stock (Subbasin Plan).

Columbia River Hatchery Reform Project -2 -
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For the period 2002 to 2007, the number of adult salmon released above Fall Creek Reservoir
varied from 339 to 2,805 fish. Numbers of redds resulting from these outplants ranged from 28 to
217, with fish-to-redd ratios of 2.8 to 23.7 (personal communication, Greg Taylor, USACE,
January 2008). The high ratio of fish to redds indicates a high level of pre-spawning mortality,
probably as a result of handling in the trap and haul system. In the North Fork Middle Fork
River, Greg Taylor reported that anywhere from 18 to 363 redds resulted from outplants of 481 to
3,765 adults spring Chinook (personal communication, USACE, January 2008). Fish-to-redd
ratios varied from 2 to 94, indicating handling stress resulting from the trap and haul operation.
Firman et al. (2002) estimated a natural-origin run of spring Chinook salmon to the Middle Fork
Willamette subbasin of 987 fish in 2002, based on counts of naturally spawned carcasses and the
number of unmarked fish taken for hatchery broodstock at Dexter Dam (Subbasin Plan).

It appears that the Middle Fork Willamette subbasin does not currently support a self-sustaining
population of naturally produced spring Chinook salmon. A small amount of natural production
probably does occur from spawning both above and below the dams, but is based on ODFW’s
releases of hatchery-origin adults into the upper Middle Fork above Hills Creek Reservoir since
1992 and into the North Fork of the Middle Fork above Lookout Point Reservoir since 1999.
Natural spawning occurs in the mainstem Middle Fork Willamette below Dexter Dam, although
ODFW investigations indicated that warm water temperatures cause eggs to succumb to fungus
infections, and those eggs that do survive produce juveniles that emerge early (Ziller et al.
2002;Subbasin Plan).

In addition, there is a high estimated pre-spawning mortality. Although the pre-spawning
mortality estimates are not considered very precise, it appears that during most years, over 80%
of the females that return to the river die before spawning; second only to the Calapooia
population for the highest spring Chinook pre-spawn mortality in the Willamette. Taken
together, these data support the conclusion that there is little, if any, natural production of spring
Chinook in the Middle Fork Willamette.

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Middle Fork Willamette spring Chinook are part of the Upper Willamette River
Chinook Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64
CFR 14308).

= Population Description: The Middle Fork Willamette spring Chinook population has not
been assigned a designation, although it is considered a core population by TRT. It was
given a Contributing designation for the HSRG review.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.
= Habitat Productivity and Capacity (e.g., from EDT): Productivity 1.1; Capacity 1,800.

2.2 Current Hatchery Programs Affecting this Population

Currently, there is an integrated harvest spring Chinook hatchery program in the Middle Fork
Willamette River at the Willamette Hatchery (on Salmon Creek at RM 1.2 and the Dexter Ponds
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satellite facility (RM 16.8). Broodstock goals are 835 females and 835 males. These numbers
are not always achieved; in 2002, 772 males were spawned with 795 females. Fifty-two
unmarked fish (3%) were used in the broodstock (2004 HGMP). Managers expect more
unmarked adults to be returning to the Middle Fork Willamette from progeny of adults released
into the upper basin above the dams. The goal for this stock is to have natural-origin adults make
up 30% of the broodstock, incorporating any and all natural-origin fish returning to the base of
Dexter Dam.

The Middle Fork Willamette River spring Chinook hatchery program was developed to mitigate
for habitat lost when Dexter, Lookout Point and Hills Creek dams were built on the Middle Fork
Willamette River. Prior to dam construction, Mattson (1948) estimated the Middle Fork
Willamette spring Chinook run to comprise 21% of the spawning population above Willamette
Falls. With the dams blocking more than 80% of the subbasin previously used by spring Chinook
(Connolly et al., 1992), the entire run returned to the hatchery. Broodstock collection and all
rearing occur within the Middle Fork Willamette River subbasin. Approximately 300,000
yearlings are released onsite in November; another 1,354,148 1+yearlings are released onsite the
following February/March; and another 100,000 1+yearlings are released in the Hills Creek
Reservoir (personal communication, Manuel Farinas, ODFW, January 2008).

This program also supplies 855,000 yearling smolts (reared at Gnat Creek Hatchery) to the SAFE
net pens in Youngs Bay.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 2,648 fish.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 43 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.
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3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.4 to 0.9. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 580 fish to approximately 0 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 3,600 fish to zero.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The hatchery population was founded by local stock and has had limited introductions from other
stocks. The purpose of the program is to provide fish for harvest and to act as a gene bank for
Willamette spring Chinook until access to quality habitat in the upper watershed is reestablished.
Less than 1% of the historic habitat capacity is downstream of the passage barriers created by
dam construction. Significant habitat capacity still exists above the projects (primarily in the
North Fork), but there is no juvenile collection or passage.

The hatchery program attempts to incorporate natural-origin adults into the broodstock, but few
natural-origin fish exist. If the hatchery programs were terminated, this population of fish would
likely become extinct.

This program has experienced significant pre-spawning mortality. Mortality is likely caused by a
combination of high temperatures and lack of appropriate adult handling and holding facilities at
the Dexter and Willamette hatcheries. The multiple release strategy (spring releases and a fall
release) contributes to maintaining life history diversity by encouraging the return of adults over a
broader range of age classes.

Given the habitat assumptions provided, we were unable to develop any hatchery scenarios
(including the no hatchery scenario) that demonstrated improvement over current natural
population abundance.

Recommendations

Unless habitat conditions are better than we have assumed or passage conditions are improved,
the program would be consistent only with designation as a Stabilizing population. The current
program should be continued.
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This program supports the Youngs Bay net pen program. In view of limited adult holding
capacity, a different program should be considered to support this net pen program.

To address pre-spawning mortality problems, we encourage efforts to improve adult collection
and handling at Dexter and adult holding facilities at Willamette. Adult holding density should
be at levels that don’t impair survival.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for Middle Fork Willamette Spring Chinook. The light
green row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current IntBoth | 1,256.6 50% 0% 79% | 0.01 581 04 3,565 893
No None
Hatchery None 0% 0% 0% | 1.00 0 0.9 0 -
HSRG IntBoth | 1,256.6 50% 0% 79% | 0.01 581 04| 3565 893
Solution
HSRG
Solution IntBoth | 1,256.6 50% 0% 77% | 0.01 647 0.5 3,583 893
w/
Improved
Habitat
Columbia River Hatchery Reform Project -6 -
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1 Molalla Spring Chinook Salmon

This population is part of the Upper Willamette River Chinook ESU. Historically, there were
seven demographically independent populations of spring Chinook salmon in this ESU:
Clackamas, Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle
Fork Willamette—all eastside tributaries (Meyers et al. 2003). The Molalla natural spring
Chinook population is believed to be extirpated, or nearly so (U.S. Army Corps of Engineers
2002) (Subbasin Plan).

There is very little information on the historical run size or distribution of the Molalla spring
Chinook population. By 1903, the abundance of spring Chinook salmon in the subbasin had
already decreased dramatically (Myers et al. 2004). Surveys in 1940 and 1941 recorded 882 and
993 spawning spring Chinook salmon, respectively (Parkhurst et al. 1950). Surveys in the 1940s
observed 250 spring Chinook salmon in Abiqua Creek, a tributary to the Pudding River
(Parkhurst et al. 1950). In 1947, Mattson (1948) estimated the run size to be 500. It was
estimated in the 1950s that there was sufficient habitat in the Molalla River subbasin to
accommodate at least 5,000 fish (Parkhurst et al. 1950).

The historical run of spring Chinook in the Molalla and Pudding watersheds was believed to have
declined to the point where it could no longer sustain a viable population during the 1960s
(Cramer et al. 1996). Hatchery releases of spring Chinook have been made in the Molalla
watershed since 1981 in an attempt to restore the population, although there is no evidence that
this population has become self-sustaining (U.S. Army Corps of Engineers 2000). There have
been no recent observations of spring Chinook in the Pudding River watershed (Oregon
Department of Fish and Wildlife 1999a).

A 2002 survey of 16.3 miles of stream in the Molalla found 52 redds. However, 93% of the
carcasses recovered in the Molalla in 2002 were fin-clipped and of hatchery-origin (Schroeder et
al. 2002). Fin-clip recovery fractions for spring Chinook in the Willamette tend to underestimate
the proportion of hatchery-origin spawners, so the true fraction is likely to be near 100%
(Subbasin Plan).

Recent spawning surveys (2002-2005) indicate a relatively low density of spawning in the
Molalla (1.3 to 4 redds per mile) (McElhany et al. 2007 review draft). Of those fish returning,
nearly all are of hatchery origin. Pre-spawning mortality in 2003 in the Molalla was estimated at
69% (9 of 13 female carcasses recovered still contained eggs and therefore indicated pre-
spawning mortality). Taken together, these data indicate little, if any, natural production of
spring Chinook in the Molalla.

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

o ESA Status: Molalla spring Chinook are part of the Upper Willamette River Chinook
Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

e Population Description: The Molalla spring Chinook population has not been assigned a
designation. NOAA Fisheries has indicated that recovery of the ESU will require all
remaining populations to be viable, including the Molalla. NOAA Fisheries also indicates
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that offsite habitat mitigation for effects of the Corps” Willamette Basin dams likely will be
directed into the Molalla watershed.

= This population is considered extirpated or nearly so by the TRT. For the HSRG review,
observations and recommendations were developed based on the managers designation of the
population as Stabilizing or Contributing.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity: Productivity 1.10; Capacity 100.

2.2 Current Hatchery Programs Affecting this Population

The hatchery program releasing spring Chinook in this basin (South Santiam Hatchery) is an
integrated harvest and conservation program that incorporates natural-origin fish returning to
Foster Dam (South Santiam River) into the broodstock. Under this program, approximately

100,000 1+yearlings are released into the Molalla River in March (HGMP 2004).

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 286 fish.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 69 fish,
resulting in 87% of the natural spawning population being made up of hatchery fish from the
South Santiam River.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.
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3.2

Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.4 to 0.9. Average abundance of natural-origin spawners (NOS) would
decrease from 43 fish to 0 fish. Harvest contribution of the natural and hatchery populations
would go from 195 fish to zero.

HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The historical habitat in the Molalla River supported a significant sustainable natural population
of spring Chinook. Currently, the productivity of the habitat is uncertain, but it is not sufficiently
productive to support a self-sustaining natural population. Hatchery releases of South Santiam
stock appear to be largely supporting the population. Annual stocking of this non-local stock may
be contributing to the poor natural productivity in the Molalla River. Reintroduction and
recovery are unlikely to be successful without habitat improvements.

This hatchery program provides modest harvest benefits.
Recommendations

Decisions about a spring Chinook hatchery program for the Molalla River depend first on how
the managers designate the population: as either Contributing or Stabilizing. If it is designated as
Stabilizing, the HSRG has no specific recommendations to modify the current hatchery program.

If managers believe the population is important to ESU recovery, then a Contributing designation
may be appropriate. Under this designation, managers should consider the following two options
along with habitat improvements and fishery protection:

(1) Initiate a short-term reintroduction program using local broodstock and terminate the annual
releases of South Santiam Chinook; or

(2) Implement a no hatchery alternative until sufficient abundance and genetic information is
collected. Terminate the stocking of South Santiam Chinook and close Chinook fishing to protect
any natural-origin fish.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Molalla Spring Chinook. The light green row

indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Int Both 99.1 0% 0% 86% | 0.00 43 04 195 0
No None
Hatchery None 0% 0% 0% | 1.00 0 0.9 0 -
HSRG Int Both 99.1 0% 0% 86% | 0.00 43 0.4 195 0
Solution
HSRG
Solution Int Both 99.1 0% 0% 84% | 0.00 47 0.5 196 0
w/
Improved
Habitat
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1 North Santiam Spring Chinook Salmon

This population is part of the Upper Willamette River Chinook ESU. Historically, there were
seven demographically independent populations of spring Chinook salmon in this ESU:
Clackamas, Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle
Fork Willamette—all eastside tributaries (Meyers et al., 2003). Today, the North Santiam is one
of four core populations (Clackamas, North Santiam, McKenzie and Middle Fork Willamette).
Historically, the North Santiam sustained a large population and may have the intrinsic capacity
to sustain a large population into the future (McElhany et al., 2003) (Subbasin Plan).

Historically, the mainstem North Santiam River was free of natural barriers up to its headwaters,
approximately 35 mainstem miles above the current site of Detroit Dam (WNF DRD 1995).
Parkhurst et al. (1950) estimated that the historical habitat could accommodate at least 30,000
adults. All access to upstream spawning habitat was lost, because the dam was built without fish
passage facilities (Subbasin Plan). Before Detroit Dam was built, adult Chinook salmon spawned
in the upper reaches of the North Santiam River and in headwater tributaries such as the Little
North Fork, Breitenbush River, Blowout Creek, and Marion Creek (WNF DRD 1994, 1996, and
1997). Mattson (1948) estimated that 71% of the spring Chinook production in the North
Santiam subbasin occurred above the dam site. The mainstem Santiam River below the
confluence with the North and South Santiam rivers also is believed to have supported spawning
spring Chinook salmon (Wevers et al., 1992). Since dam construction, spring Chinook salmon
have been restricted to the area below Big Cliff Dam. Currently, spring Chinook salmon spawn
and rear primarily in the first 10 miles of the North Santiam River below the Minto barrier weir
and trap (Schroder et al., 2001), but also as far downstream as Stayton (Subbasin Plan).

Estimates of the historical abundance of spring Chinook salmon in the North Santiam Subbasin
range from 8,250 adults in 1934—excluding fish that spawned downstream of the current site of
Detroit Reservoir (in the lower mainstem North Santiam and the Little North Santiam rivers)—to
2,830 in 1947 for the subbasin as a whole (Wallis 1963; Mattson 1948) (Subbasin Plan).

Based on the proportion of marked hatchery adults at return versus release, ODFW (1995)
concluded that fewer than 300 naturally produced spring Chinook salmon adults returned to the
subbasin in 1994. Currently, the Little North Santiam River watershed has the largest spring
Chinook salmon production potential of all accessible streams in the Santiam River Subbasin
(U.S. Army Corps of Engineers 2002). Midsummer snorkel surveys of the Little North Santiam
River during the period 1991 to 1995 observed adult spring Chinook counts that ranged from 0 to
a maximum of 242 in 1994. There are no dams on this tributary and it is not subjected to the
negative water temperature impacts from the storage reservoirs. Systematic aerial inventories of
fall and spring Chinook salmon spawning within the Santiam River watershed began in 1970.
During these inventories, it was difficult to distinguish between spring Chinook salmon and the
introduced fall Chinook salmon redds in the lower basin, because so much introgression of fall
Chinook spawning into areas once used by spring Chinook salmon had occurred (U.S. Army
Corps of Engineers 2002). From 1991 to 1994, redd counts in the North Santiam River upstream
of the confluence with the Little Santiam ranged from 80 to 112 (Willis et al. 1995) (Subbasin
Plan).

Approximately 296 to 661 spring chinook redds were documented annually between 2001 and
2005 in four areas of the North Santiam basin upstream of Bennett dams (McElhany et al. 2007
review draft). These surveys indicated a relatively low redd density in this population. Of the
fish that return nearly all are of hatchery origin (85%-97%). In addition, as seen elsewhere in the
Willamette basin, there is a high estimated pre-spawning mortality. Although the pre-spawning
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mortality estimates are not considered very precise, it appears that more than half the females that
return to the river die before spawning. Taken together, these data indicate little, if any, natural
production of spring Chinook in the North Santiam.

Before the Willamette Falls fish ladder was constructed, passage by returning adult spring
Chinook salmon was possible only during the winter and spring high flow periods, resulting in an
earlier run timing relative to other Lower Columbia River populations. The early run timing of
the Upper Willamette population is viewed as an adaptation to flow conditions and optimal
passage at Willamette Falls (Myers et al. 2003). This adaptation to run timing during optimal
flow conditions at the falls has led to significant local genetic adaptation relative to other
Columbia River spring Chinook salmon (Myers et al. 2003) (Subbasin Plan).

Spring Chinook salmon begin to appear at the base of Willamette Falls (RM 26) in February. The
majority of the run ascends the falls in April and May and completes its migration back to natal
spawning grounds through July. Historically, passage over Willamette Falls was likely related to
flow and temperature; passage increased when the river levels dropped and water temperatures
exceeded 53.0 degrees F (ODFW 1990). As a result of the fish ladder at Willamette Falls, the
current run of spring Chinook salmon over the falls extends into July and August, which overlaps
with the introduced fall run of Chinook salmon (Subbasin Plan).

The earliest recorded observation of spring Chinook salmon spawning occurred at the North Fork
Santiam hatchery rack (RM 65 at a site that is currently under Detroit Reservoir) on August 22,
1947 (Mattson, 1948). Spring Chinook salmon spawned near the rack in mid-August and
continued spawning as late as the third week in October (Subbasin Plan). Changes in water
temperature regimes from the dams have affected spring Chinook spawn timing. Mattson (1962)
noted that as a result of the thermal effects of Lookout Point and Dexter dams, spawning below
Dexter was delayed until early October and lasted through November.

Schroeder et al. (2006) reported that based on the otolith data, 12% of the spring Chinook salmon
carcasses collected between the Upper and Lower Bennett dams and Minto (including the Little
North Santiam River) in 2001 were wild fish; 14% collected in 2002 were wild fish; 3% collected
in 2003 were wild fish; and 14% collected in 2004 were wild fish. Schroeder et al. (2006)
estimated a natural-origin run of spring Chinook salmon to the North Santiam subbasin of 220
fish in 2001, 604 fish in 2002, 271 fish in 2003, and 489 fish in 2004, based on passage at Upper
and Lower Bennett dams, adjusted by the percentage of non-fin-clipped carcasses with induced
thermal marks recovered upstream of the dams.

ODFW released a total of 933 hatchery-origin adults into the Breitenbush and North Santiam
rivers in 2000 and 1,068 adults in 2001 to assess the potential for establishing a naturally
reproducing run above the reservoir. Limited surveys shortly after release indicate that these fish
spawned successfully, and snorkel surveys during the summer of 2001 confirmed the presence of
naturally produced juveniles (Mamoyac and Ziller 2001) (Subbasin Plan).

Spring Chinook salmon also spawn in the Little North Santiam River up to Henline Creek (Olsen
et al. 1992). There appear to be declining numbers of fish in the system, with 801 counted in
1946, 273 in 1954, 236 in 1971, and 242 in 1991 (Willis et al. 1995, BLMS 1998; U.S. Army
Corps of Engineers 2000); counts dropped below 16 per year during 1992 through 1995 (Willis et
al. 1995). In the period 1998 through 2001, redd counts in the Little North Santiam varied from
11 to 39 (Lindsay et al. 1998) (Subbasin Plan).

Juvenile spring Chinook salmon begin their downstream migration from the North Santiam River
at a variety of ages and sizes. Craig and Townsend (1946) showed that juveniles began moving
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downstream during March, soon after emergence. Changes in the water temperature regimes
below the dams also have affected juvenile outmigration patterns. Cramer et al. (1996) report
that Chinook salmon fry in the North Santiam River move downstream in late November. This
shift in emergence and migration timing is presumed to result from warm incubation temperatures
below the dam. Emigration of juvenile fish was continuous throughout summer and fall.

2 Current Conditions

2.1

2.2

Current Population Status and Goals

This section describes the current population, status, and goals for the natural population.

= ESA Status: North Santiam spring Chinook are part of the Upper Willamette River Chinook
Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

= Population Description: The North Santiam spring Chinook population has not been assigned
a designation. This population is considered a core population by TRT and was given a
Primary designation for the HSRG review.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity: A population productivity of 2.0 and capacity of 1,000
was used in the HSRG analysis.

Current Hatchery Programs Affecting this Population

The native population of spring Chinook in the North Santiam has been affected by hatchery
production since the first egg-take by the Oregon Fish Commission (OFC) in 1906 (Wallis,
1963). Although over the past century most of the fish released into the North Santiam have
come from locally collected broodstock, stocks outside the ESU also have been released. The
current program at Marion Forks Hatchery began in 1951, to mitigate for the loss of spring
Chinook production upstream of Detroit and Big Cliff dams (completed in 1953). Hatchery fish
have probably spawned in the wild every year since this hatchery program began (Subbasin Plan).

Spring Chinook adults are captured and spawned at Minto pond, located about 31 miles
downstream of Marion Forks Hatchery, 4 miles below the base of Big Cliff Dam and adjacent to
Minto Dam on the North Santiam River. Broodstock goals are 300 males and 300 females;
however, collection has ranged from 400 to over 600 from 1992 to 2002 (2004 HGMP). All fish
are reared at Marion Forks Hatchery from early egg incubation to smolt. Marion Forks Hatchery
is located 17 miles east of Detroit, Oregon, between Horn Creek and Marion Creek, near the
confluence with the North Santiam River (RM 73). Fish are transported to the Minto Pond for
short-term acclimation or directly to the North Santiam for release (660,000 yearling release). In
addition, 100,000 sub-yearling fingerlings (summer release) are released into Detroit Reservoir.
These fish are to provide a resident Chinook fishery and are not expected to contribute to
anadromous production.

The target number of natural-origin fish incorporated into the program’s broodstock is 180 fish
(30% of the broodstock), although the proportion used depends on the number of hatchery and
natural-origin fish counted at upper Bennett Dam or at Willamette Falls. During low run years
(less than 3,000 fish at upper Bennett Dam), up to 50% of the natural-origin fish may be used as
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broodstock. During high run years (more than 7,000 fish at upper Bennett Dam), up to 20% of
the natural-origin spawning population may be used. Until a low impact video
counting/monitoring station is installed at the Bennett dams, counts at Willamette Falls will
determine the appropriate percent of natural-origin fish in the broodstock (North Santiam Spring
Chinook Draft HGMP 2007). Until 2001, it was not possible to identify wild from hatchery
adults returning to Minto. In 2001 all fish used for brood were known hatchery fish. After otolith
analysis of unmarked fish incorporated into the hatchery broodstock, it has been determined that
<1% of the 2002 and 2003 broodstock were natural-origin fish. In 2004, 2.1% were natural-
origin fish. In 2005, 3.6% were natural-origin and in 2006, 36.2% were natural-origin fish (North
Santiam Spring Chinook Draft HGMP 2007).

Genetic analyses of naturally produced juveniles from the North Santiam River indicated that the
fish were most closely related to other naturally and hatchery-produced spring Chinook from the
Upper Willamette River ESU (although they were still significantly different, P>0.05) (Myers et
al. 1998). Wild fish probably have been incorporated into the hatchery broodstock since the
collections began at the Minto weir. However, until the 2001 return year, hatchery fish could not
be distinguished from wild fish, and the numbers of hatchery fish that have spawned in the wild
and the numbers of wild fish that have been incorporated into the hatchery program have been
unknown. Now that all hatchery fish are externally marked, the current management strategy, as
outlined in NMFS 2000, is to incorporate some wild fish into the broodstock and to control the
percentage of hatchery fish spawning in the wild (Subbasin Plan). Fish marked in the North
Santiam River return primarily to the North Santiam (95%); there are few recoveries outside the
upper Willamette River basin (W/LC TRT 2002) (Subbasin Plan).

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 1,271 fish.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 178 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.
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In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 0.8 to 1.6. Average abundance of natural-origin spawners (NOS) would
decrease from approximately 410 fish to approximately 300 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 1,750 fish to approximately 80
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The hatchery population was established with local stock and has had limited introductions from
other stocks. The purpose of the current program (approximately 760,000 smolts) is to provide
fish for harvest and to act as a gene bank for North Santiam spring Chinook until access to quality
habitat in the upper watershed is reestablished. Significant habitat capacity still exists above the
flood control facilities, but there is no juvenile collection or passage. Approximately 30% of the
historic habitat capacity is downstream of the dams. If the hatchery programs were terminated,
the abundance of natural spawners would drop below 500 fish.

The hatchery program attempts to incorporate natural-origin adults into the broodstock, but does
not achieve the standards of a Contributing population, because of insufficient natural production.
Unlike other Willamette spring Chinook programs, only one release strategy is used, due to the
cold rearing water conditions.

The facility designed for adult collection currently is being used for both adult collection and as
an acclimation facility. It is subject to flooding, placing the population at risk.

No guantitative information on habitat capacity and productivity was provided. Given the
assumptions used, we were unable to develop any hatchery scenarios (including the no hatchery
scenario) that demonstrated improvement over current natural population abundance.
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Recommendations

Unless habitat conditions are better than we have assumed or passage conditions are improved,
the program is consistent with the criteria for a Stabilizing population. This program should be
continued. If and when habitat conditions improve, there is opportunity to manage broodstock
and natural escapement composition at Bennett Dam.

Improve or replace the acclimation facilities at Minto Pond. Improvement in adult handling and
holding also would be beneficial.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.

Table 1. Results of HSRG analysis of current conditions and HSRG solution for North Santiam Spring Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Int Both 752.2 50% 0% 73% | 0.01 409 0.8 1,748 570
No None
Hatchery None 0% 0% 0% | 1.00 306 1.6 82 -
HSRG IntBoth |  752.2 50% 0% 73% | 001 409 08| 1,748 570
Solution
HSRG
Solution Int Both 752.2 50% 0% 71% | 0.01 454 0.9 1,760 570
w/
Improved
Habitat
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1 South Santiam Spring Chinook Salmon

Historically, there were seven demographically independent populations of spring Chinook
salmon in the Upper Willamette River spring Chinook salmon ESU: Clackamas,
Molalla/Pudding, Calapooia, North Santiam, South Santiam, McKenzie, and Middle Fork
Willamette—all eastside tributaries (Meyers et al. 2003). The TRT did not consider the current
South Santiam Spring Chinook population as a core population, a genetic legacy, or extirpated
(Subbasin Plan).

Historically, spring Chinook salmon spawned in the mainstem South Santiam and Middle
Santiam rivers and in all of their major tributaries, including Thomas, Crabtree, and Quartzville
creeks (Thompson et. al 1966; Fulton 1968; WNF SHRD 1995 and 1996). Construction of Foster
and Green Peter dams blocked or impaired access into much of the area where Mattson (1948)
observed Chinook spawning during 1947. Mattson (1948) estimated an escapement of 1,300
spring Chinook salmon to the South Santiam River in 1947. USFWS (1963) reported an annual
spawning run of about 1,400 above the current site of Foster Dam. Prior to construction of the
dams, about 85% of the South Santiam spring Chinook production occurred above the Foster
Dam site and about 15% of the run was produced below the dam site. Thompson et al. (1966)
estimated a total annual run size (natural- and hatchery-origin) of 3,700 adults during the 1960s.
Estimates based on the sport catch and returns to Foster Dam indicate that the minimum total
(natural-origin plus hatchery-origin) run size to the subbasin during the 1970s and 1980s varied
from less than 500 to nearly 10,000 per year (Subbasin Plan).

Spawning ground survey data reported in Lindsay et al. (1999) indicated a total of 163 spring
Chinook salmon redds in the South Santiam below Foster Dam during September 1998. Redd
counts in the South Santiam River upstream of Lebanon Dam ranged from 10 to 144 during the
period 1970 to 1993 (Willis et al. 1995). Firman et al. (2002) estimated a natural-origin run of
spring Chinook salmon to the South Santiam subbasin of 965 fish in 2002, based on counts of
naturally spawned carcasses and the number of unmarked fish taken for hatchery broodstock at
Foster Dam. Based on otoliths, Lindsay (2003) found that 14% of the spring Chinook carcasses
collected between Waterloo and Foster in 2002 were naturally spawned fish and in 2004, that
figure was 9% (Schroeder et al. 2006).

Beginning in 1996, ODFW transported and released spring Chinook that returned to the Foster
trap into areas above Foster Reservoir in an effort to reestablish a naturally producing run. Those
numbers have ranged from 120 adults to as many as 1,850 (ODFW unpublished data). Snorkel
surveys conducted annually from 1998 through 2007 indicate significant natural production in the
South Santiam River above Foster Dam (ODFW unpublished data). Of 762 adult spring Chinook
released above Foster Dam in 2002, most (92%) were unclipped (Hunt 2003), but since that time,
outplant numbers have been a mix of marked and unmarked adults, depending on how many
unmarked fish remain after broodstock selection. ODFW also has released spring Chinook
trapped at Foster into Crabtree and Thomas creeks, tributaries to the South Santiam below Foster,
as well as into other Willamette Basin tributaries (Abigua Creek and the Calapooia River)
(Subbasin Plan).

Recent redd surveys indicate a relatively low redd density for most of the South Santiam system,
but the abundance is higher than in the North Santiam (McElhany et al. 2007 review draft).
However, of the fish that return, nearly all are of hatchery-origin. In addition, estimates for pre-
spawning mortality were quite high, although levels in the South Santiam appear lower than in
the North Santiam.
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2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: South Santiam spring Chinook are part of the Upper Willamette River Chinook
Salmon ESU, which was listed as threatened under the ESA in March 24, 1999 (64 CFR
14308).

= Population Description: The South Santiam Spring Chinook population has not been
assigned a designation, although it was given a Contributing designation for the HSRG
review.

= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity: Productivity 3.0; Capacity 2,500.

2.2 Current Hatchery Programs Affecting this Population

The South Santiam spring Chinook program is an integrated harvest program. Proposed annual
release goals into the South Santiam are 20,000 unfed fry in May; 100,000 fingerlings in June
(Quartzville Creek); 300,000 yearlings in November; and 453,000 1+ yearlings in
February/March. This program also provides 100,000 Chinook for release into the Molalla River.

Adults are collected at the Foster Dam fish collection facility located across the river from the
South Santiam Hatchery. Broodstock goals are 450 males and 450 females. The current
broodstock program goal calls for 30 to 40% of the broodstock to be of natural origin. Beginning
in 2002, 100% of the returning hatchery run was marked. In 2002, 45 unmarked adults were
included in the broodstock, but subsequent otolith analysis showed that 42% of those fish were
actually of hatchery origin. After otolith analysis of unmarked fish incorporated into the hatchery
broodstock, it was determined that in 2006, 12% of the broodstock were natural-origin (South
Santiam spring Chinook Draft HGMP 2007).

Currently, all fish are reared from early egg to at least fingerling size at Willamette Hatchery,
which is located one mile east of Oakridge, adjacent to Salmon Creek and three miles above its
confluence with the Middle Fork of the Willamette River, near RM 42. The fish are then
transported back to South Santiam Hatchery for additional rearing and on-site release, or
acclimation and on-site release (HGMP 2004).

Hatchery-produced spring Chinook have been present in the South Santiam River since egg
collection activities began in 1923 when a weir was placed across the river near the town of
Foster (Mattson 1948; Wallis 1961). Sporadic and inefficient operation of the weir probably
allowed a large portion of the run to escape upstream (Wallis 1961). In other years, the hatchery
may have taken all the naturally produced adults each year for broodstock. The South Santiam
Hatchery began operation in 1966 to mitigate for Foster Dam, which blocked spring Chinook
salmon from nearly all their historical spawning areas (Subbasin Plan).

Schroeder et al. (2002) reported that 84% of the carcasses on the South Santiam spawning
grounds in 2002 were fin-clipped, compared to 73% in the North Santiam and 77% in the Middle
Fork Willamette subbasin. Most freshwater coded-wire tag recoveries from South Santiam
hatchery spring Chinook salmon were made within 6 miles of the hatchery of origin (W/LC TRT
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2002) (Subbasin Plan). ODFW (1998) found that coded-wire tags collected from carcasses in the
McKenzie River below Leaburg Dam included strays from South Santiam hatchery stocks that
had been transferred to McKenzie Hatchery for rearing, but were then released in the South
Santiam subbasins (Subbasin Plan).

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 285 fish.
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 245 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.2 to 2.4. Average abundance of natural-origin spawners (NOS) would
increase from approximately 540 fish to approximately 1,250 fish. Harvest contribution of the
natural and hatchery populations would go from approximately 2,000 fish to approximately 335
fish.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
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applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The hatchery population was founded by local stock and limited introductions from other stocks
have occurred. The program incorporates natural-origin adults into the broodstock. Recovery
objectives have not been established. The purpose of the program is to provide fish for harvest
and to act as a gene bank for South Santiam spring Chinook until access to quality habitat in the
upper watershed is reestablished. Significant habitat capacity still exists above the flood control
facilities, although no quantitative information on capacity and productivity was provided. Some
juveniles apparently migrate successfully through Foster Reservoir, even though there are no
collection facilities. About 85% of the historic production occurred above the Foster Dam site.
Approximately 70% of the historic habitat (above Green Peter Dam) remains inaccessible.
Without a hatchery program, there is sufficient habitat to maintain a population of approximately
1,000 spawners.

Given the assumptions used, two options were examined. A program of approximately 1,050,000
smolts releases could be operated consistent with designation as a Contributing population
(pPNOB=12%; pHOS=12%; 90% effective in removing out-of-basin hatchery adults). A program
of up to 730,000 smolts (pPNOB=15%; pHOS=7%; 90% removal of out-of-basin hatchery adults)
could be operated consistent with designation as a Primary population. Alternative release sites
could be developed in the Willamette Basin to compensate for reduced production and to
maintain harvest benefits.

The multiple release strategy (spring releases and a fall release) contributes to maintaining life
history diversity by encouraging the return of adults over a broader range of age classes.

Recommendations

Depending on the population recovery designation (Primary or Contributing), we recommend that
managers follow one or other of the strategies identified above.

The adult trap at Foster Dam should be upgraded to provide better adult handling and sorting
capabilities to meet program goals.

The HSRG recommends that managers continue to implement their apparently successful BKD
strategies, which include culling.
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for South Santiam Spring Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current IntHarv | 1,123.2 90% 0% 32% | 0.24 537 1.2 1,999 1,899
No None
Hatchery None 0% 0% 0% | 0.00 1,253 2.4 334 -
HSRC? IntHarv | 1,022.3 97% 0% 11% | 0.52 717 1.8 2,107 2,246
Solution
HSRG
Solution IntHarv | 1,022.3 97% 0% 8% | 0.61 1,071 2.1 2,202 2,246
w/
Improved
Habitat
Columbia River Hatchery Reform Project -6 -
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1 Upper Willamette Fall Chinook Salmon

This population consists of introduced tule fall Chinook salmon naturally produced in Willamette
River tributaries above Willamette Falls. Prior to laddering of Willamette Falls (RM 23), passage
of returning adult salmon was only possible during winter and spring high flow periods. Fall
Chinook were not present above Willamette Falls before ladder installation and hatchery
introductions of fall-run Chinook into upstream tributaries. Summer flows in the Willamette are
higher and cooler than before 13 multipurpose USACE dams were constructed. When combined
with passage improvements at Willamette Falls and hatchery inputs, this improved water quality
has helped establish upriver runs of fall Chinook that were not present historically (Altman,
Henson, and Waite 1997; Subbasin Plan).

Fall Chinook spawn in the lower reaches of the major eastside Willamette tributaries and the
mainstem Willamette River. Systematic aerial inventories of fall and spring Chinook salmon
spawning within the Santiam River watershed began in 1970. During these inventories, it was
difficult to distinguish between spring Chinook and the introduced fall Chinook salmon redds,
because so much introgression of spawning fall Chinook has occurred into areas once used by
spring Chinook salmon (U.S. Army Corps of Engineers 2002). It is likely that only redds
observed in the uppermost reaches (upstream of Stayton on the North Santiam River) were
attributed to spring Chinook salmon (Subbasin Plan).

This population exhibits an ocean-type life history. Adult fall Chinook spend a relatively short
time in freshwater. They enter the Willamette River in July and August, overlapping the tail end
of the spring-run Chinook, with peak returns in September. Spawning commences in September
and October. Chinook fry emerge in the spring. Juvenile fall Chinook spend relatively little time
in the natal tributaries; they begin moving downstream toward the estuary during the spring and
summer. Recent (2000 to 2006) average adult fall Chinook fish counts at Willamette Falls were
1,190 fish.

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: The Upper Willamette fall Chinook are not part of any Chinook salmon ESU.

= Population Description: The Upper Willamette fall Chinook population has not been
assigned a population designation.

= Recovery Goal for Abundance: NA.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (e.g., from EDT): Productivity 1.5; Capacity 100
(assigned for this review).

2.2 Current Hatchery Programs Affecting this Population

Currently, there are no fall Chinook hatchery programs in the Willamette River basin. The last
release was in the mid-1990s from Stayton Pond (South Santiam satellite acclimation facility);
ODFW discontinued releasing hatchery fall Chinook in 1996. These releases of the tule fall
Chinook ranged from 5 to 12 million smolts annually.

Columbia River Hatchery Reform Project -2 -
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Estimated number of hatchery strays affecting this population:

» The extent of straying of hatchery Chinook from lower Columbia hatcheries into the upper
Willamette is unknown. It is likely to be low.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations, the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

See HSRG Observations and Recommendations in the box below for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Since this population is not part of any Chinook ESU, there was no analysis done to determine the
effects of removing hatchery influence on this population.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below we describe elements of the current
situation (Observations) that were important to evaluate the natural population and where
applicable the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals.

Observations

This population was not historically present in the Upper Willamette and is not part of any
Chinook salmon ESU.

Recommendations
The HSRG has no recommendations for this population.

Columbia River Hatchery Reform Project -3-
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Table 1. Results of HSRG analysis of current conditions and HSRG solution for Upper Willamette Fall Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat

improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Type Prog Additional
and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture Efficiency pHOS PNI Esc Prod Harvest | Surplus
None
Current None 0% 0% 0% | 0.00 0.7 0 o
No None
Hatchery None 0% 0% 0% | 0.00 0.7 0 -
None
HSRG None 0% 0% 0% | 0.00 1.0 1 :
Solution
HSRG None
Solution None 0% 0% 0% | 0.00 11 3 -
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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1 Klickitat Spring Chinook

Bryant (1949) cited reports of large spring Chinook runs in the Klickitat River and a significant
tribal fishery at Lyle Falls (RM 2) prior to 1920, despite difficult passage at the falls. By 1951,
the annual spring chinook run varied from 1,000 adults to 5,000 adults (WDFW 1951, Sharp
2000). The Klickitat Hatchery (RM 42.5) and two fishways at Lyle Falls were constructed in
1952, using Mitchell Act funds. Managers trapped spring Chinook broodstock at the upper
fishway each year from 1952 through at least 1959. Estimates of spring Chinook run sizes ranged
from 1,614 fish to 3,488 fish. Since 1977, estimates of spring Chinook (adults plus jacks)
returning to the Klickitat River mouth have ranged from about 500 to 5,300 fish, averaging about
1,900 fish annually. In-basin harvest has ranged from under 100 to nearly 1,800 fish, averaging
about 700 fish annually. Tribal fishers account for nearly 75% of the harvest on average since
1977 (Klickitat Subbasin Plan 2004).

Spring Chinook spawning occurs between Leidl Bridge (RM 32) and McCormick Meadows (RM
84). The bulk of spawning (96% in 1998) occurs between the confluence with Big Muddy Creek
(RM 54) and Castile Falls (RM 64). Only 3% spawned above the Castile Falls. Spawning is
limited in the reach between the confluence with Big Muddy Creek and the Klickitat Hatchery
(none in 1998). Spring Chinook spawning generally occurs above the hatchery from mid-August
to mid-September and from mid- to late-September in the area downstream from the hatchery.
Spring Chinook spawning is not known to occur in tributaries (Klickitat Subbasin Plan 2004).

2 Current Conditions

2.1 Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Native Klickitat spring Chinook are part of the Middle Columbia Spring-run
Chinook ESU, which NOAA has determined does not warrant listing under the ESA at this
time.

= Population Designation: Using a rating system similar to that used by the recovery planners
for the Lower Columbia and Willamette results in a designation of Primary.

= Current Viability Rating: Unknown.
= Recovery Goal for Abundance: Unknown.
= Productivity Improvement Expectation: Unknown.

= Habitat Productivity and Capacity (from EDT): Productivity 6.2; Capacity 607; with
improved passage at Castile Falls — Productivity 6.5; Capacity 1,271.

2.2 Current Hatchery Programs Affecting this Population

Spring Chinook are native to the Klickitat; however, there is long history of hatchery releases of
non-native stocks such as Carson, Willamette and Cowlitz Chinook (SaSSI 2002). The original
spring Chinook program at the Klickitat Hatchery began with adults trapped in the Klickitat River
and was supplemented with eggs from the Carson National Fish Hatchery. Currently, an
integrated program is producing Spring Chinook at the Klickitat Hatchery for both harvest and
conservation measures. Prior to 2006, only adipose-clipped hatchery-origin fish were to be
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included in the brood. After 2006 an unknown number of natural-origin fish were to be included
in the brood in order to properly integrate the hatchery production with the natural population
(HGMP 2004). Each year an average of 999 adults (9-year average including jacks) are collected
from adults volunteering to the rack at the Klickitat Hatchery. Adults are diverted into the
hatchery by a low head barrier dam (not a total blockage). Some adults are able to pass the
barrier dam and spawn in natural production areas above the hatchery.

Two releases are made: 243,000 fingerlings (8-year average) at 61 fish per pound are trucked up-
river for release in early May to reduce densities at the hatchery when there is a significant
overage of spring Chinook fingerlings; and another 610,000 yearlings at 7.2 fish per pound are
volitionally released in early March from the hatchery as required by US v. Oregon. The
fingerling release is made only occasionally, after approval from the managers. All releases are
adipose-clipped and 17% are coded-wire tagged.

Current releases include 600,000 yearlings (15 fish per pound), volitionally released in early
March. The YN/YKFP has discontinued fry release in the upper basin. All releases are adipose-
clipped and 17% are coded-wire tagged.

Estimated number of hatchery strays affecting this population:
= Hatchery strays from in-basin integrated hatchery program: 195 fish.

= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 37 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biological significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population is integrated with the natural population. For
integrated populations the proportion of natural-origin adults in the broodstock should exceed
pHOS by at least a factor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing populations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It is important to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing populations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysis is the last option described in the Observations and Recommendation box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box below for more information.
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3.2

Effect on Population of Removing Hatchery

The No Hatchery scenario is intended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 1.8 to 3.6. Average abundance of natural-origin spawners (NOS) would
increase from 335 to 570. Harvest contribution of the natural and hatchery populations would go
from 1,080 to 463.

HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
(Recommendations) that appeared to be consistent with manager’s goals. However, this is not the
only solution. In some cases more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each alternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

This is a Primary population that is currently not achieving HSRG guidelines for a Primary
designation.

The production goal for the program is 800,000 smolts to be reared and released from the
Klickitat Hatchery. Current adult collection infrastructure limits the ability to achieve a properly
integrated program. The program has experienced poor survival due to water source,
infrastructure and disease issues. The main purpose of the current hatchery program is to provide
harvest. If operated in a manner consistent with HSRG guidelines, this population could also
contribute to conservation goals for the population.

Selective sport harvest was implemented in 2006. Tribal harvest is non-selective.

The habitat above Castile Falls has recently become accessible to spring Chinook and potentially
can double the natural production potential for the Klickitat River. The HSRG analysis of this
population included this habitat component.

Recommendations

Primary population guidelines could be achieved by increasing the percent natural-origin
broodstock in the program. To achieve this objective, a lower river broodstock collection facility
is needed. Such a facility is expected to be complete at Lyle Falls by 2010. Additional
broodstock will be collected at Klickitat Hatchery and the Castile Falls collection facility.
Spawning, rearing and release will occur at Klickitat Hatchery. A program of up to 800,000
smolts with a pNOB of 30% and a pHOS of 14% would have a PNI of 0.69.

There are apparent opportunities to improve survival by reducing rearing densities, exploring
alternative water sources during rearing, and addressing disease issues.
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The HSRG recommends that managers implement a BKD control strategy for their spring and
summer/fall Chinook hatchery programs where BKD has proved a recurring problem. Ideally,
the strategy should include culling (destroying) eggs/progeny from hatchery- and natural-origin
brood that are found to be infected with the BKD agent. However, because brood fish with high
levels of the BKD agent are more likely to transmit the agent to their progeny than brood with
lesser levels of the agent, the culling of eggs/progeny from infected brood fish, should, at the very
least, be applied to those with high levels of the BKD agent (e.g., ELISA OD value of 0.4 and
above when broodstock are not in short supply and ELISA OD value of 0.6 and above when
broodstock are in short supply). In addition, in programs using ESA-listed natural-origin brood
fish, the culling of their eggs/progeny may, at the managers’ discretion, be dispensed with.
However, the ESA-listed broodstock should be injected, pre-spawning, with an appropriate
antibiotic (preferably, azithromycin at 40 mg/kg fish), and the resulting eggs should be surface-
disinfected with an iodophor. All pre-spawning brood injections may be limited to females, ESA-
listed or otherwise.

Finally, eggs and hatchlings derived from broodstock found to be heavily infected with the BKD
agent should be incubated/reared in isolation from those obtained from broodstock with no or
lesser levels of the BKD agent. In addition, the hatchlings should be reared at the lowest possible
densities (below current standards), and, at the first signs of infection with the BKD agent, they
should be treated with orally administered erythromycin (100 mg/kg fish) for 28 days. The
treatment should be repeated if there is evidence that the BKD agent has persisted in the

hatchlings.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for Klickitat Spring Chinook. The light green row
indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.

Type Prog Additional

and Size HOR Weir Effective NOS Adj Hatchery
Alternative | Purpose | (/1000) | Recapture | Efficiency pHOS PNI Esc Prod Harvest | Surplus
Current Int Both 831.2 80% 0% 36% | 0.10 335 1.8 1,080 305
No None
Hatchery None - 0% 0% 0% | 1.00 570 3.6 463
HSRG IntBoth | 800.8 95% 0% 14% | 0.69 470 38 | 1,940 316
Solution
HSRG
Solution w/ Int Both 800.8 95% 0% 11% | 0.73 617 45 1,999 316
Improved
Habitat
Columbia River Hatchery Reform Project -5-
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1 American River Spring Chinook

The Y akima subbasin supports three genetically and demographically distinct stocks of spring
Chinook: the American River stock (numerically smallest), the Naches River stock (numerically
intermediate) and the upper Y akima stock (numerically largest). Estimates of the size of
historica Y akima spring Chinook returns (all stocks) range from approximately 50,000 (Kreeger
and McNeil 1993) to 200,000 (Y akima Subbasin Plan 1990). Currently, about 13% of Y akima
spring Chinook are American River stock. If current and historical stock composition issimilar,
the historical American River population may have been as small as 6,500 or as large as 26,000
fish. From 1981 through 2007, escapement to the American River ranged from 22 to 1,918, with
amean of 502 fish. Hatchery-reared spring Chinook have never been released in the American
River. Like the upper Y akima and Naches stocks, returns and escapements have increased
markedly in recent years, although the year of increase in the American is 2001 instead of 2000
(probably dueto the fact American River fish are almost entirely age-5 whereas Naches and
upper Y akima fish are predominantly age-4). Mean escapement from 1982 to 2000 was 395,
while from 2001 to 2007, mean escapement was 869 (Bill Bosch, Y akama Nation, persona
communication, 2007). Although the first spring Chinook returns from the Cle Elum
Supplementation and Research Facility (CESRF) occurred in 2000 (jacks) and 2001 (adults), no
marked CESRF fish have been recovered during intensive spawning surveys in the American
River watershed (Dave Fast, Y akama Nation, persona communication, 2007).

Since 1982, in-basin harvest of NORs has ranged from 25 to 2,305, with amean of 608.
Assuming harvest is proportional to the mean relative abundance of Y akima spring Chinook
stocks, the mean annual harvest of Upper Y akima, Naches and American River NORSs has been
365, 163 and 79, respectively. Most of the Naches and American fish were taken in the non-
selective tribal fishery. However, terminal sport fisheriesin 2002, 2004 and 2008 (no sport
fishery in 2003, 2005-2007) were mark-sel ective fisheries targeting adipose-clipped upper

Y akima CESRF hatchery fish in order to reduce pHOS on the upper Y akima River spawning
grounds.

Spring Chinook spawning in American River occurs almost exclusively in the American River
itself (not in tributaries) and is concentrated between RM 1 and RM 15. Spawning generally
occurs from late July or early August through September (Y akima Subbasin Plan).

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural popul ation.

= ESA Status. Native Naches spring Chinook are part of the Middle Columbia Spring-run
Chinook ESU, which NOAA has determined does not warrant listing under the ESA at this
time.

= Population Designation: Using arating system similar to that used by the recovery planners
for the Lower Columbia and Willamette results in a designation of Primary.

= Current Viability Rating: Unknown; SaSS| rates as depressed.
= Recovery Goal for Abundance: NA, because not listed.

= Productivity Improvement Expectation: 1.17 to 1.28 (C. Frederickson, Y akama Nation,
personal communication).
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» Habitat Productivity and Capacity (from EDT): Productivity: 3.89; Capacity: 418.

2.2 Current Hatchery Programs Affecting this Population

No hatchery-reared spring Chinook have ever been released in the American River, and no
marked hatchery fish have ever been recovered during American River spawning surveys (Dave
Fast, Y akama Nation, personal communication, 2007).

Estimated number of hatchery strays affecting this population:
= Hatchery strays fromin-basin integrated hatchery program: NA.
= Hatchery strays from in-basin segregated and out-of-basin hatchery programs: 4 fish.

3 HSRG Review

The HSRG has developed guidelines for minimal conditions that must be met for each type of
program as a function of the biologica significance of the natural populations they affect. For
populations of the highest biological significance, referred to as Primary, the proportion of
effective hatchery-origin spawners (pHOS) should be less than 5% of the naturally spawning
population, unless the hatchery population isintegrated with the natura population. For
integrated populations, the proportion of natural-origin adultsin the broodstock should exceed
pHOS by at least afactor of two, corresponding to a proportionate natural influence (PNI) value
of 0.67 or greater. For Contributing popul ations, the corresponding guidelines are: pHOS less
than 10% or PNI greater than 0.5. It isimportant to note that these represent minimal conditions,
not targets. For example, the potential for fitness loss when effective pHOS is 5% is significantly
greater than it would be at 3%. For Stabilizing popul ations, we assume the current pHOS or PNI
would be maintained.

The HSRG analyzed the current condition and a range of hatchery management options for this
population, including the effect of removing all hatchery influence, and arrived at one or more
proposed solutions intended to address the manager’ s goals, consistent with the HSRG guidelines
for Primary, Contributing, and Stabilizing populations. The solution included in the cumulative
analysisisthe last option described in the Observations and Recommendations box below.

In order to highlight the importance of the environmental context, two habitat scenarios were
considered: current conditions and a hypothetical 10% habitat quality improvement.

See HSRG Observations and Recommendations in the box bel ow for more information.

3.1 Effect on Population of Removing Hatchery

The No Hatchery scenario isintended to look at the potential of the natural population absent all
hatchery effects with projected improved fish passage survival in the Snake and Columbia
mainstem (FCRPS Biological Opinion May 5, 2008).

Our analysis estimated adjusted productivity (with harvest and fitness factor effects from AHA)
would increase from 4.1 t0 4.3. Average abundance of natural-origin spawners (NOS) would
increase from 381 to 395. Harvest contribution of the natural and hatchery populations would go
from 122 to 126.

3.2 HSRG Observations/Recommendations

In the Observations and Recommendations box below, we describe elements of the current
situation (Observations) that were important to evaluate the natural population, and where
applicable, the hatchery program(s) affecting that population. We also describe a solution
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(Recommendations) that appeared to be consistent with manager’ s goals; however, thisis not the
only solution. In some cases, more than one solution is described.

Summary results of this analysis are presented in Table 1. The adjusted productivity values
reported for each aternative incorporate all factors affecting productivity (i.e., habitat quality,
hatchery fitness effects, and harvest rates).

Observations

The American River population of spring Chinook is genetically distinct, due to age structure that
is predominantly 5-year-old fish. This population existsin cold water at a high elevation, and has
a spawn timing that beginsin late July and ends by early September. Any out-of-basin strays that
did migrate into the American would likely be temporally excluded from successfully spawning
with the local population. The pHOS for this primary population is less than 5%.

Recommendations

The HSRG recommends that managers continue to monitor the American River population of
spring Chinook and use in-season adult return estimates to regulate the selective sports fishery in
the lower Yakima River. Develop adult monitoring facilities in the lower Naches to monitor
adult returns.

Table 1. Results of HSRG analysis of current condition and HSRG Solution for American River Spring Chinook. The light green
row indicates the natural population and yellow indicates the segregated hatchery population, if applicable. A 10% habitat
improvement is applied to the HSRG Solution to evaluate the additional effect of improved habitat towards conservation

objectives.
Additional
Type and Prog Size HOR Weir Effective NOS Adj Hatchery
Alternative Purpose (/1000) Recapture | Efficiency | pHOS PNI Esc Prod Harvest | Surplus
Current None None 0% 0% 1% | 0.00 381 4.1 122 0
No
Hatchery None None 0% 0% 0% | 1.00 395 4.3 126
HSRG None None 0% 0% 1% | 0.00 383 4.1 122 0
Solution
HSRG
Solution None None 0% 0% 1% | 0.00 436 4.6 139 0
w/
Improved
Habitat
Columbia River Hatchery Reform Project -4 -
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Columbia River Hatchery Reform Project
Deschutes Spring Chinook Population Report




1 Deschutes Spring Chinook

The Deschutes River enters the Columbia at RM 205 above Bonneville and The Dalles dams,
draining 10,500 square miles (the second largest subbasin in the state). It originates in the
Cascade Mountains and flows north along the eastern margin of the hills where the Cascades to
the west meet the low-lying flats to the east.

Dam construction in the Deschutes system has cut off much of the historical spawning grounds
used by spring Chinook. Construction of Cove Power Plant in 1910 on the Crooked River and
the subsequent construction of Ochoco Dam, Bowman Dam, Crane Prairie Dam, Wickiup Dam,
Round Butte Dam and Pelton Dam have led to a division of habitat, restricting spring Chinook to
only a quarter of their historic spawning range. The wild spring Chinook run averages 1,780
adults returning to spawning grounds in the Warm Springs River and Shitike Creek drainages on
the Warm Springs Reservation. Fish managers have no evidence that wild spring Chinook spawn
in the mainstem lower Deschutes River or other tributaries. Run size varies considerably from
year to year, with annual wild spring Chinook numbers since 1977 ranging from 241 to 3,460 fish
(French and Pribyl 2004). These numbers could increase in the near future if passage past the
Pelton Round Butte Project is restored, as is called for in the recent FERC relicensing process.

Currently, the Warm Springs River produces the majority of natural spring Chinook in the
system, with an estimated smolt capacity of 132,000 smolts (ODFW 1977). The number of
juvenile spring Chinook migrants averaged 78,736 for brood years 1978 through 1998 (Deschutes
Subbasin Plan). Adult spawner surveys by the Confederated Tribes of the Warm Springs
averaged 341 redds counted per year, with a range from 62 in 1995 to 752 redds in 2001.
Spawner surveys made in Shitike Creek between 1982 and 1995 reported an average of 49 adult
spring Chinook (ODFW 1997).

2 Current Conditions

2.1  Current Population Status and Goals
This section describes the current population, status, and goals for the natural population.

= ESA Status: Naturally spawning spring Chinook in the Deschutes system are included in the
Middle Columbia River Spring-run Chinook ESU, which