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SECTION 1. GENERAL PROGRAM DESCRIPTION

1.1) Name of hatchery or program.
Lewis River Spring Chinook Program

1.2)  Species and population (or stock) under propagation, and ESA status.
Lewis River Spring Chinook Salmon (Onchorynchus tshawytscha )

1.3) Responsible organization and individuals
Name (and title):  Chuck Johnson, Region 5 Operations Manager

Robin Nicolay, Complex Manager
Agency or Tribe: =~ Washington Department of Fish and Wildlife

Address: 600 Capitol Way North, Olympia, Wa. 98501-1091
Telephone: (360) 902-2653

(360) 225-2120
Fax: (360) 902-2943

(360) 225-6330

Email:
johnsdhj@dfw.wa.gov
nicolrbn@dfw.wa.gov

Other agencies, Tribes, co-operators, or organizations involved, including
contractors, and extent of involvement in the program:

"Fish First", a volunteer group, raises 150,000 in a net pen with a release at RM 10.
1.4) Funding source, staffing level, and annual hatchery program operational costs.
Funding for this program is provided through Pacificorp.
1.5) Location(s) of hatchery and associated facilities.

Lewis River Hatchery trap is located at RM 13 and the Merwin trap is located at RM 16
(Lewis River 27.0168). Both used for broodstock collection.

Speelyai (located at east end of Merwin Reservior) and Lewis River (RM 13) Hatcheries.

"Fish First" net pens at RM 10.
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1.6)

1.7)

1.8)

1.9)

Appendix A
School aquarium projects in Salmon Creek (28.0059) watershed.
GIS coordinates of Lewis River Hatchery X=122.618, Y=45.938
GIS coordinates of Merwin Hatchery X=122.568, Y=45.961
GIS coordinates of Speelyai Hatchery X=122.405, Y=45.989
Type of program.
Integrated Harvest
Purpose (Goal) of program.
Mitigation
The goal of this program is to mitigate for the loss of the naturally spawning spring
chinook stock due to the development of hydroelectric dams and to provide harvest
opportunity.

Justification for the program.

This program will be operated to provide fish for harvest while minimizing adverse
effects on listed fish. This will be accomplished in the following manner:

1. Release spring chinook as smolts with expected brief freshwater residence.

2. Time of release not to coincide with out-migration of listed fish.

3. Only appropriate stock will be propagated.

4. Hatchery fish will be propagated using appropriate fish culture methods and consistent
with Co-Managers Fish Health Policy and state and federal water quality standards; e.g.,
NPDES criteria.

5. Mark all reared fish.

List of program “Performance Standards”.

1.10) List of program “Performance Indicators”, designated by "benefits'" and "risks."

Performance Standards and Indicators for lower Columbia River Integrated Harvest Chinook
programs.
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Performance Standard

Performance Indicator

Monitoring and Evaluation
Plan

Produce adult fish for harvest

Survival and contribution
rates

Monitor catch and measuring
survivals by periodical CWT
data.

Meet hatchery production
goals

Number of juvenile fish
released

Estimating number of fish
planted (weighing / counting
fish), monitoring proximity to
hatchery production goals,
number released recorded on
hatchery divisions "plant
reports", data available on
WDFW data base. Future
Brood Document (FBD).

Manage for adequate
escapement

Hatchery and wild return
rates
Catch rates

Monitoring hatchery/wild
return rates through trapping
(at the hatchery or at weir),
spawning ground surveys
plus catch records.
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Minimize interactions with
listed fish through proper
broodstock management

Total number of broodstock
collected

Sex ratios

Timing of adult collection

Number of listed fish passed
upstream

Hatchery stray rate

Number wild fish used in
broodstock

Return timing of hatchery /
wild adults

Adherence to spawning
guidelines

Measuring number of fish
actually spawned and killed
to meet egg take goal at the
hatchery. Hatchery records.

Hatchery records

Start trapping prior to
historical start of the run,
continue trapping throughout
the run, dates and times are
recorded on hatchery
divisions "adult reports", data
available on WDFW data
base.

Hatchery records.
CWT data and spawning

ground surveys

Hatchery records

Hatchery records

Spawning guidelines
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Minimize interactions with
listed fish through proper
rearing and release strategies

Juveniles released as smolts

Outmigration timing of listed
fish / hatchery fish

Size, time and area of release

Hatchery stray rates

FBD and hatchery records

Hatchery records and
historical natural out-migrant
data

FBD and hatchery records

CWT data and mark /
unmarked ratios of adults

Maintain stock integrity and
genetic diversity

Effective population size

Hatchery-Origin Recruit
spawners

Spawner surveys
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Maximize in-hatchery
survival of broodstock and
their progeny; and

Limit the impact of
pathogens associated with
hatchery stocks, on listed fish

Fish pathologists will
monitor the health of
hatchery stocks on a monthly
basis and recommend
preventative actions /
strategies to maintain fish
health

Fish pathologists will
diagnose fish health problems
and minimize their impact

Vaccines will be
administered when
appropriate to protect fish
health

A fish health database will be
maintained to identify trends
in fish health and disease and
implement fish health
management plans based on
findings

Fish health staff will present
workshops on fish health
issues to provide continuing
education to hatchery staft.

Co-Managers Disease Policy

Fish Health Exam Reports

Ensure hatchery operations
comply with state and federal
water quality standards
through proper environmental
monitoring

NPDES compliance

Monthly NPDES records

1.11) Expected size of program.

1.11.1) Proposed annual broodstock collection level (maximum number of adult

fish).

800 adults (400 males and 400 females).
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1.11.2) Proposed annual fish release levels (maximum number) by life stage and
location. (Use standardized life stage definitions by species presented in Attachment 2).

Life Stage Release Location Annual Release Level

Eyed Eggs

Unfed Fry

Fry

Fingerling

Smolts Lewis River Hatchery (27.0168), RM 13 900,000
"Fish First" Net Pens (27.0168), RM 10 150,000

1.12) Current program performance, including estimated smolt-to-adult survival rates,
adult production levels, and escapement levels. Indicate the source of these data.

Average smolt-to-adult survivals for 1988-1994 broodyears was .32%

Lewis River spring chinook natural spawning escapement:

Year Estimated Abundance
1988 5,267
1989 3,483
1990 1,345
1991 1,607
1992 1,254
1993 1,412
1994 475
1995 270
1996 493
1997 410
1998 211
1999 240

For hatchery broodstock collection numbers see section 7.4.2

1.13) Date program started (years in operation), or is expected to start.
1974.

1.14) Expected duration of program.
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Ongoing

Watersheds targeted by program.
Lewis River (27.0168).

Indicate alternative actions considered for attaining program goals, and reasons

why those actions are not being proposed.

Program goals are tieds to mitigation.

SECTION 2. PROGRAM EFFECTS ON ESA-LISTED SALMONID

POPULATIONS.

2.1)

2.2)

List all ESA permits or authorizations in hand for the hatchery program.
None

Provide descriptions, status, and projected take actions and levels for ESA-listed

natural populations in the target area.

2.2.1) Description of ESA-listed salmonid population(s) affected by the program.

- Identify the ESA-listed population(s) that will be directly affected by the program.
None

- Identify the ESA-listed population(s) that may be incidentally affected by the
program.

Lower Columbia Steelhead, Lower Columbia Chinook, Lower Columbia Chum, Mid
Columbia Steelhead, Upper Columbia Steelhead, Upper Columbia Spring Chinook,
Snake River Sockeye, Snake River Chinook, Snake River Steelhead, Willamette
Steelhead, Willamette Chinook and Columbia River Bull Trout.

2.2.2) Status of ESA-listed salmonid population(s) affected by the program.

- Describe the status of the listed natural population(s) relative to “critical” and
“viable” population thresholds (see definitions in “Attachment 1").

Critical and viable population thresholds have not been established for the above ESU's
and the populations within them. NMFS has formed a Lower Columbia River/Willamette
River Technical Review Team to review population status within these ESU's and
develop critical and viable population thresholds.
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The SASSI report (WDFW) describes the status of spring chinook in the Lewis River as
"healthy".

- Provide the most recent 12 year (e.g. 1988-present) progeny-to-parent ratios,
survival data by life-stage, or other measures of productivity for the listed
population. Indicate the source of these data.

Unknown.

- Provide the most recent 12 year (e.g. 1988-1999) annual spawning abundance
estimates, or any other abundance information. Indicate the source of these data.

See section 1.12.

- Provide the most recent 12 year (e.g. 1988-1999) estimates of annual proportions of
direct hatchery-origin and listed natural-origin fish on natural spawning grounds, if
known.

Unknown.

2.2.3) Describe hatchery activities, including associated monitoring and evaluation
and research programs, that may lead to the take of listed fish in the target area,
and provide estimated annual levels of take (see “Attachment 1" for definition of
‘take”).

- Describe hatchery activities that may lead to the take of listed salmonid
populations in the target area, including how, where, and when the takes may occur,
the risk potential for their occurrence, and the likely effects of the take.

WDFW estimates 100-300 fall chinook volunteer into the trap so there may be a potential
for "take" of listed natural fish.

- Provide information regarding past takes associated with the hatchery program,
(if known) including numbers taken, and observed injury or mortality levels for
listed fish.

Unknown.

- Provide projected annual take levels for listed fish by life stage (juvenile and adult)
quantified (to the extent feasible) by the type of take resulting from the hatchery
program (e.g. capture, handling, tagging, injury, or lethal take).

Complete the appended ‘“take table” (Table 1) for this purpose. Provide a range of
potential take numbers to account for alternate or “worst case” scenarios.

100-300 adult fall chinook volunteer into traps.
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- Indicate contingency plans for addressing situations where take levels within a
given year have exceeded, or are projected to exceed, take levels described in this
plan for the program.

With adult returns in 2002 (mass marking of 1998 brood spring chinook), WDFW will
be able to differentiate between hatchery and natural-origin fish. Take was modeled as a
"worst case" scenario and we do not expect to exceed these levels in the un-marked years.
However, should this happen, NMFS would be consulted immediately.

SECTION 3. RELATIONSHIP OF PROGRAM TO OTHER
MANAGEMENT OBJECTIVES

3.1)

Describe alignment of the hatchery program with any ESU-wide hatchery plan (e.g.

Hood Canal Summer Chum Conservation Initiative) or other regionally accepted policies
(e.g. the NPPC Annual Production Review Report and Recommendations - NPPC document
99-15). Explain any proposed deviations from the plan or policies.

3.2)

List all existing cooperative agreements, memoranda of understanding, memoranda

of agreement, or other management plans or court orders under which program operates.

3.3)

3.4)

3.5)

Mitigation agreement with Pacificorp.
Relationship to harvest objectives.

3.3.1) Describe fisheries benefitting from the program, and indicate harvest levels
and rates for program-origin fish for the last twelve years (1988-99), if available.

The in-river sport fishery occurs from late February through July in the 17 miles from the
mouth upstream to the deadline below Merwin Dam and is generally seven days per
week. The harvest rate of the total adult return has averaged 60%. Maximum harvest rate
for mainstem and in-river sport and commercial fisheries has averaged 72% (1980-1999).
The harvest rate on “natural” fish would approach zero once mass marking of the
hatchery fish is complete for all returning broods. At that point WDFW will shift the
sport fishery to a hatchery fish retention only fishery.

Relationship to habitat protection and recovery strategies.

Access to historic spawning areas blocked by hydroelectric dams inhibit natural
production as well as reduced rearing habitat.

Ecological interactions.

(1) negatively impact program

Large numbers of northern pikeminnows tend to congregate at the mouth of the Lewis
River during the spring chinook juvenile emigration time frame. Heavy predation on the
juvenile chinook, both hatchery and "natural", by the northern pikeminnow could have a
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strong negative effect on this stock of chinook. In addition, avian predation by species
such as common merganser, double crested cormorant, and caspian tern can pose a large
threat.

(2) be negatively impacted by program

The release of fish not fully smolted could impact listed stocks through competition
and/or predation. This risk of competition and predation assumes significant temporal and
spatial overlap between the hatchery-origin fish and the listed stocks. Large
concentrations of migrating hatchery fish also increase the presence of predatory birds.

(3) positively impact program
Not known.

(4) be positively impacted by program

Hatchery fish spawning naturally could provide additional nutrients to increase the
productivity of the watershed. If the hatchery-origin spring chinook and listed fish
occupy the same areas at the same time, the large number of hatchery reared fish could
overwelm established predators and give listed fish some protection.

SECTION 4. WATER SOURCE

4.1) Provide a quantitative and narrative description of the water source (spring, well,
surface), water quality profile, and natural limitations to production attributable to the
water source.

All adults trapped and selected for broodstock (from Lewis River and Merwin traps) are
inoculated and transferred to Speelyai Hatchery (east end of Merwin Reservior) for
holding. The holding pond is supplied with 100% Speelyai Creek water. Water quality is
very good with good clarity and temperatures ( 52-58 degrees ) providing for good adult
holding. Water for incubation and early rearing is from the same source and feeds fifty
stacks of vertical incubators, three deep troughs, four shallow troughs, twenty-four 10' x
80' x 4' raceways and two 1/4 acre rearing ponds. There is 166,800 cubic feet of rearing
space with a total flow of approximately 9,200 gallons per minute (gpm). The water used
at Speelyali is, of course, different from those spring chinook that spawn naturally. The
water source for final rearing of spring chinook at the Lewis River Hatchery (RM 13) and
the net pens at RM 10 is Lewis River. The Lewis River Hatchery has twelve 100' x 10' x
4' raceways and four 1/2 acre asphalt rearing ponds (approximately 228,000 cubic feet).
At RM 10, there are seven in-river net pens with approximately 50,000 cubic feet of
rearing space.

4.2) Indicate risk aversion measures that will be applied to minimize the likelihood for
the take of listed natural fish as a result of hatchery water withdrawal, screening, or
effluent discharge.

Compliance with all NPDES related effluent monitoring and discharge permit conditions.

No listed stocks exist above Merwin dam as well as the Speelyai Hatchery where water is
withdrawn.
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Lewis River Hatchery intake screens conform with NMFS screening guidelines to
minimize the risk of entrainment of juvenile listed fish?.

SECTION S. FACILITIES

5.1)

5.2)

5.3)

5.4)

5.5)

5.6)

Broodstock collection facilities (or methods).

All spring chinook broodstock for the program are volunteers to the traps at Lewis River
(RM 13) and Merwin (RM 16). Traps are open for collection during the entire length of
the run (from April 15th to August 1st). Both traps have "V" weirs to prevent the escape
of captured fish. The Lewis River trap is 200' x 7' x 5' with a flow of 3,500 gpm. The
Merwin trap is approximately 60' x 12' x 7' with a flow of 25,000 gpm.

Fish transportation equipment (description of pen, tank truck, or container used).

All fish selected for spawning are transferred from the two trap sites to the Speelyai
Hatchery for holding. Fish for release are trucked to the Lewis River Hatchery for
acclimation. Aproximately 160,000 are also trucked to a net pen site at RM 10. The three
trucks used are hatchery assigned vehicles with tank capacity of 1,800, 1,100 and 1,100
gallons. Each of these vehicles are equipped with air stones for aeration or circulation
pumps. Each vehicle is equipped to haul and off load both adults and juveniles.

Broodstock holding and spawning facilities.

All adults are held at the Speelyai Hatchery in a 45,000 cubic foot holding pond with a
flow rate of 1,400 gpm. They are spawned at this site as well. The temperatures during
adult holding range between 52-58 degrees.

Incubation facilities.

There are fifty stacks of vertical Heath incubators, three deep troughs and four shallow
troughs. Incubation water is supplied from Speelyai Creek via gravity flow. Flow rates to
each stack of Heath incubators is 3.6 gpm. Deep troughs and shallow troughs have flow
rates of 7-9 gpm.

Rearing facilities.

Rearing facilities consist of twenty-four 10' x 80' x 4' raceways and two 1/4 acre ponds
(166,800 cubic feet) at Speelyai Hatchery. Total water flow is approximately 9,200 gpm.
At the Lewis River Hatchery the primary rearing structures include twelve 100' x 10' x 4'
raceways and four 1/2 acre asphalt ponds (228,000 cubic feet). Flow is 21,000 gpm. The
net pen site, located at RM 10, has seven net pens with approximately 50,000 cubic feet
of rearing space.

Acclimation/release facilities.
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The fish at Lewis are acclimated during the entire rearing and release program with water
from their parent stream. Those fish transferred to the net pens are reared in Lewis River
water for about 350 days prior to release and those from Speelyai are reared in Lewis
River water for approximately 75 days prior to release.

5.7)  Describe operational difficulties or disasters that led to significant fish mortality.

Difficulties with the rearing program in past years has been associated with outbreaks of
BKD and IHN during at least two broodyears. The only disaster associated with mortality
was the early release of 1996 broodyear spring chinook due to historic flood conditions.
The survival of those released is in serious question.

5.8) Indicate available back-up systems, and risk aversion measures that will be applied,
that minimize the likelihood for the take of listed natural fish that may result from
equipment failure, water loss, flooding, disease transmission, or other events that could
lead to injury or mortality.

Listed stocks are encountered only at the traps. Both traps have alternate water supplies
and alarm systems. The hatcheries are staffed full time and frequent monitoring of traps
has minimized the risk of adult loss.

SECTION 6. BROODSTOCK ORIGIN AND IDENTITY
Describe the origin and identity of broodstock used in the program, its ESA-listing status,
annual collection goals, and relationship to wild fish of the same species/population.

6.1) Source.

Broodstock used for this program is collected from the run volunteering to the two trap
sites at Lewis River Hatchery (RM 13) and at Merwin (RM 16). The vast majority of the
fish collected are of hatchery stock. The hatchery-origin stock is mass marked (adipose
fin clip only) except for a group of 75,000 (coded-wire tag + no adipose fin clip) and
another group of 75,000 that is coded-wire tagged and adipose fin clipped. When adults
are handled, all fish with adipose fins are wanded (a wand-type device) alive to detect a
snout tag. Those with adipose fins and no tags are marked and returned to the river as
wild fish. If they return for a second time, they are removed from the river system. All
hatchery-origin fish trapped are either marked and recycled, spawned as broodstock or
sold/donated.

6.2) Supporting information.
6.2.1) History.
This stock was taken from Cowlitz River and Carson stocks originally in the 1970's.
Since that time this stock has been propagated on a yearly basis. On two occasions during

this time, supplemental eggs or adults have been brought in from a like stock (Kalama
and Willamette stock).
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6.2.2) Annual size.

With all hatchery reared spring chinook mass-marked no natural spawning spring
chinook will be used for broodstock. The annual program broodstock goal is 800 adults
(400 males and 400 females).

6.2.3) Past and proposed level of natural fish in broodstock.

Presently we are not using progeny from natural spawning stocks in our egg taking
operation. In the past (pre-mass marking ), an unknown number of adults utilized for
broodstock came from natural spawning parents. Once determined that enough wild stock
are returning from natural spawning parents, it is possible that a portion of this stock may
be used in the program.

6.2.4) Genetic or ecological differences.

There are no known genotypic, phenotypic, or behavioral differences between the
hatchery stock or natural stock in the North Fork Lewis River.

6.2.5) Reasons for choosing.
There appears to be no known data that would suggest another stock more suitable for
this program. The stock being used was originally propagated from native Lewis River

stocks.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish that may occur as a result of
broodstock selection practices.

With the mass marking program in place no listed natural fish will be used in broodstock
selection.

SECTION 7. BROODSTOCK COLLECTION

7.1)

7.2)

Life-history stage to be collected (adults, eggs, or juveniles).
Adults.
Collection or sampling design.

Collection of spring chinook is at two traps located at RM 13 (Lewis River trap) and at
the Merwin trap (base of Merwin dam) at RM 16. The adults volunteer into the traps
between April through July. Collection is across the entire run time and is extremely
efficient. All natural spawning fish are removed and returned to the river. At the Lewis
River trap, fish move up a denile ladder, through a "V" weir and into a channel 200' x 7' x
5'. At the Merwin trap, fish have one step (of a ladder) to jump over to an opening into a
"V" weir. The fish enter into a darkened single chamber approximately 60' x 12'x 7.

Lewis Subbasin Summary 15 DRAFT May 17, 2002



Appendix A

7.3) Identity.
The target population is Lewis River spring chinook stock. This population is mass
marked (adipose fin clip only) to identify them as being hatchery-origin. A group of
75,000 is marked with a coded-wire tag and no adipsoe fin clip. Another group of 75,000
is coded-wire tagged with an adipose fin clipped. This entails all captured fish returning
with an adipose fin being wanded (a wand type device) for tag detection. If no tag is
present the fish is released as being from natural spawning parents.
7.4)  Proposed number to be collected:
7.4.1) Program goal (assuming 1:1 sex ratio for adults):
800 adults (400 males and 400 females).
7.4.2) Broodstock collection levels for the last twelve years (e.g. 1988-99), or for most
recent years available:
Year Adults
Females Males Jacks Eggs Juveniles
1988
1989
1990
1991
1992
1993
1994
1995
362 272 3 1,522,000
1996
403 306 5 1,612,000
1997
407 379 3 1,696,000
1998
497 498* 2 1,990,000
1999
365 394 40 1,460,000

Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main
database)
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* 331 males were live spawned.
** 107 males were live spawned.

Disposition of hatchery-origin fish collected in surplus of broodstock needs.

Excess hatchery-origin fish are recycled to the lower river for recreational opportunity
one time. Those fish recycled are identified by marking. The second time they are
captured, they are killed and provided to tribal or local food bank programs.

Fish transportation and holding methods.

All fish collected at the two traps are inoculated with erythromycin (for BKD) and then
transferred to the Speelyai Hatchery for holding. During the holding period they are
inoculated twice more with erythromycin. The pond is supplied with 100% first run
Speelyai Creek water. Daily one hour standard formalin drip treatments are made to
combat fungus problems. Yearly holding mortality is approximately 5% which is within a
targeted objective of less than 7%. In hauling adults, we generally use two trucks with
1,100 gallon tanks attached. A normal hauling load is approximately 700 pounds of fish
which translates to 45 fish or less per load. These fish remain in the tank for
approximately 20-25 minutes between the capture point and the Speelyai pond.These fish
handle and haul extremely well with mortality being extremely rare. There is no
application of anesthetics or salves required.

Describe fish health maintenance and sanitation procedures applied.

During the holding period they are inoculated twice with erythromycin. The pond is
supplied with 100% first run Speelyai Creek water. Daily one hour standard formalin drip
treatments are made to combat fungus problems. Yearly holding mortality is
approximately 5% which is within a targeted objective of less than 7%.

Disposition of carcasses.

All spawned carcasses are taken to the local landfill for disposal. All mortality is taken to
the landfill for disposal.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish resulting from the broodstock
collection program.

With the mass marking program in place no listed natural fish will be used for
broodstock.

SECTION 8. MATING

Describe fish mating procedures that will be used, including those applied to meet
performance indicators identified previously.
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Selection method.

Spawners are selected from fish arriving at both traps over the entire run time.

Males.

A ratio of one male to one females (1:1) no matter how large the egg take.

Fertilization.

For all egg takes we use one fish pool of eggs and a matrix for fertilization. One male's
sperm is provided as a primary and then later another males sperm is provided as backup.
We also use a 2% use of jack sperm over the entire days egg take. Fish health procedures
used for disease prevention include water hardening of all eggs in an iodophor solution
for one hour. We also do a sixty fish sample for ovarian fluid and kidney/spleen samples
to test for viral pathogens. Agency spawning guidelines are closely followed (Seidel,
1983).

Cryopreserved gametes.

None used.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish resulting from the mating scheme.

No listed natural fish are being mated with hatchery-origin fish being identified now with
a adipose fin clip (mass marking program).

SECTION 9. INCUBATION AND REARING -

Specify any management goals (e.g. “egg to smolt survival”) that the hatchery is currently
operating under for the hatchery stock in the appropriate sections below. Provide data on
the success of meeting the desired hatchery goals.

9.1)

Incubation:

9.1.1) Number of eggs taken and survival rates to eye-up and/or ponding.

Year Eggs Taken Loss To Eye-Up Eyved To Ponding
1995 1,556,000 60,000 - 3.86% 4,000 - .27%
1996 1,612,000 74,500 - 4.62% 8,700 - .57%
1997 1,690,048 145,803 - 8.63% 4,800 - .31%
1998 2,267,527 145,631 - 6.42% 6,837 - .32%
1999 1,604,596 92,877 - 5.79% 6,118 - .40%
2000 1,579,630 45,440 - 2.96% 6,706 - .44%

9.1.2) Cause for, and disposition of surplus egg takes.
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Due to the fact that we are doing on-going ELISA work on this stock, each year we take
eggs in excess of our needs to insure that we will have our program needs after the
moderate and high tiders are removed. We, of course, take some extra eggs each year as a
safeguard against higher than normal incubation losses. Unwanted eggs due to the ELISA
work are destroyed. At the time the fish are marked and enumerated, if any excess exists,
they are released into Merwin Reservoir.

9.1.3) Loading densities applied during incubation.

Loadings per Heath tray are one female (ELISA Requirement) or approximately 4,200
eggs to eyed stage. Once they have been determined to be "clean", they are put down to
hatch at 8,000 eggs per tray (consistent with loading densities recommended by Piper et
al. 1982) and the flows to the incubators are 3.6 gpm.

9.1.4) Incubation conditions.

Gas levels at Speelyai have never been an issue but influent is periodically monitored to
check the total gas levels. Water quality is good with no apparent silt problems.

9.1.5) Ponding.

All fry are ponded at near total button up (slit< 1 millimeter (mm)). Arrived at this
method of ponding by using the length and weight factors to arrive at the proper K-factor
which has equated to 1,200 Temperature Unit's (TU's).

9.1.6) Fish health maintenance and monitoring.

All eggs are water hardened in iodophor (for viral pathogens) and formalin is used to
control fungus outbreaks during incubation. All disease control procedures are conducted
consistent with the Co-Managers Fish Health Policy (1996). Egg mortality is removed by
the use of an automatic egg picker and then a final hand pick is made before the eggs are
put down to hatch.

9.1.7) Indicate risk aversion measures that will be applied to minimize the
likelihood for adverse genetic and ecological effects to listed fish during incubation.

No eggs are to be used from listed fish.

Rearing:

9.2.1) Provide survival rate data (average program performance) by hatchery life
stage (fry to fingerling; fingerling to smolt) for the most recent twelve years (1988-
99), or for years dependable data are available..

Year Fry To Fingerling Fingerling To Smolt
1996 96.5% 6.3%
1997 87.8% 4.3%
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1998 95.7% *17.3%
1999 98.4% 1.5%

* High mortality due to chronic BKD problems

9.2.2) Density and loading criteria (goals and actual levels).

Loading densities consistent with those recommended by Piper et al. (1982).
9.2.3) Fish rearing conditions

Influent dissolved gas levels are a problem at the Lewis River Hatchery. Since Lewis
River is located below four hydroelectric generation facilities, the water system is closely
watched and monitored at all times. Lewis River Hatchery is equipped with four de-
gassing towers that have proved to be very efficient in treating incoming water with high
total gas levels.

Gas levels at Speelyai have never been an issue but influent is periodically monitored to
check the total gas levels.

9.2.4) Indicate biweekly or monthly fish growth information (average program
performance), including length, weight, and condition factor data collected during
rearing, if available.

Not available.

9.2.5) Indicate monthly fish growth rate and energy reserve data (average program
performance), if available.

Not available.

9.2.6) Indicate food type used, daily application schedule, feeding rate range (e.g.
% B.W./day and lbs/gpm inflow), and estimates of total food conversion efficiency
during rearing (average program performance).

Commercial-grade semi-moist feed is used in the production of this stock. Feed sizes are
adjusted to accommodate the growth of the fish. Feed schedules have been carefully
worked out over the history of this program to allow for a steady growth pattern over the
full length of the production program. Feed rates range from .55% to 2.3% B.W./day. The
feed conversion efficiency rate is <1:1.

9.2.7) Fish health monitoring, disease treatment, and sanitation procedures.
Fish health is continuously monitored in accordance with the Co-Manager Fish Health

Policy (1996). Fish health is monitored at least monthly by an WDFW pathologist and
daily by trained hatchery staff. Specific fish health monitoring and disease control
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activities that apply to the Lewis River and Speelyai’s facilities are detailed in [HOT
(1996).
9.2.8) Smolt development indices (e.g. gill ATPase activity), if applicable.
Not applicable.
9.2.9) Indicate the use of ""natural" rearing methods as applied in the program.

None

9.2.10) Indicate risk aversion measures that will be applied to minimize the
likelihood for adverse genetic and ecological effects to listed fish under propagation.

No listed fish are to be propagated.

SECTION 10. RELEASE

Describe fish release levels, and release practices applied through the hatchery program.
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10.1) Proposed fish release levels. (Use standardized life stage definitions by species
presented in Attachment 2. “Location ”is watershed planted (e.g. “Elwha River”).)

Age Class Maximum Number |Size (fpp) Release Date Location

Eggs

Unfed Fry

Fry

Fingerling

Smolts 900,000 5 Feb 22-Mar 31 | Lewis River (RM 13)
150,000 5 Feb 22-Mar 31 | Lewis River (RM 10)

10.2) Specific location(s) of proposed release(s).

Stream, river, or watercourse:

Release point:
Major watershed:
Basin or Region:

Lewis Subbasin Summary
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10.3) Actual numbers and sizes of fish released by age class through the program.

Release
year

Eggs/ Unfed
Fry

Avg size

Fry

Avg size

Fingerling

Avg size

Smolts

Avg size

1988

1989

1990

1991

1992

1993

1994

1995

1996

1,122,400

1997

1,108045

1998

1,096,841

6.5

1999

868,180

8.5

Average

1,048,886

6.75

Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main
database)

10.4) Actual dates of release and description of release protocols.

10.5)

Released from February 22 to March 31. Release strategies are to ensure that hatchery
fish migrate from the hatchery/release site with a minimal amount of interaction with
native fish populations. Yearly seining is conducted by WDFW staff to collect data in an
effort to evaluate the success of our release strategy and to provide data for improvement.

Fish transportation procedures, if applicable.

Lewis Subbasin Summary
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10.6) Acclimation procedures (methods applied and length of time).

Spring chinook reared at the Lewis River Hatchery and at the net pens are acclimated to
Lewis River water. Those held at the Speelyai Hatchery for an extended period are

acclimated to Lewis River water for the last 75 days prior to release.

10.7) Marks applied, and proportions of the total hatchery population marked, to identify
hatchery adults.

Recently all hatchery-origin spring chinook are mass marked (adipose-fin clip only).
There are two groups of 75,000 that get a coded-wire tag only plus a adipose- fin

clip/coded-wire tag, respectively.

10.8) Disposition plans for fish identified at the time of release as surplus to programmed
or approved levels.

Releases have always been below permitted levels and within 10% of our program goals.
10.9) Fish health certification procedures applied pre-release.
Routine fish health inspection by Area Fish Health Specialist.
10.10) Emergency release procedures in response to flooding or water system failure.
Depending upon the circumstances release fish with either the highest probability of
surviving to adulthood or the fish with the highest probability of sustaining catastrophic

loss if held at hatchery.

10.11) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic and ecological effects to listed fish resulting from fish releases.

All fish released are smolted to ensure that the hatchery-origin fish have a minimal
amount of interaction with listed fish at time of migration.

SECTION 11. MONITORING AND EVALUATION OF PERFORMANCE
INDICATORS

11.1) Monitoring and evaluation of “Performance Indicators” presented in Section 1.10.

11.1.1) Describe plans and methods proposed to collect data necessary to respond
to each “Performance Indicator” identified for the program.

See section 1.10.

11.1.2) Indicate whether funding, staffing, and other support logistics are available
or committed to allow implementation of the monitoring and evaluation program.
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11.2) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic and ecological effects to listed fish resulting from monitoring and
evaluation activities.

SECTION 12. RESEARCH

Provide the following information for any research programs conducted in direct association
with the hatchery program described in this HGMP. Provide sufficient detail to allow for the
independent assessment of the effects of the research program on listed fish. If applicable,
correlate with research indicated as needed in any ESU hatchery plan approved by the co-
managers and NMFS. Attach a copy of any formal research proposal addressing activities
covered in this section. Include estimated take levels for the research program with take levels
provided for the associated hatchery program in Table 1.

12.1) Objective or purpose.

1) Measure fecundity of spring chinook salmon at Speelyai Hatchery each year to
determine temporal changes.

2) Compare these data to calculate fecundities obtained from hatchery records
3) Compare these data to data obtained at other Columbia Basin hatcheries.
12.2) Cooperating and funding agencies.

National Marine Fisheries Service (NMFS) and Washington Department of Fish &
Wildlife (WDFW).

12.3) Principle investigator or project supervisor and staff.
Howard Fuss
Research Scientist
600 Capitol Way N
Olympia, WA 98501-1091
Jim Byrne
Fish & Wildlife Biologist
600 Capitol Way N.
Olympia, Wa. 98501-1091

12.4) Status of stock, particularly the group affected by project, if different than the
stock(s) described in Section 2.

Hatchery progeny only.

12.5) Techniques: include capture methods, drugs, samples collected, tags applied.
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Length of individual females are taken. Age is determined from coded-wire tags or scales
(if not tagged). Fecundity is determined by passing the eggs through an electronic fish
counter. The accuracy of the fish counter is greater than 95%. Fecundity by age is
determined and the average measured fecundity of the brood is compared among broods
and age classes.

12.6) Dates or time period in which research activity occurs.
September through December.

12.7) Care and maintenance of live fish or eggs, holding duration, transport methods.
Each lot of eggs is carefully passed through the fish counter before standard shocking and
picking activities by the hatchery crew. Total number o f eggs are counted and the lot of
eggs is placed in the incubator for subsequent incubation and care by the hatchery crew.

12.8) Expected type and effects of take and potential for injury or mortality.

No mortality to adults due to activity. Unfertilized eggs are usually identified by the
mechanical shock received in the process. Live eyed eggs are unharmed.

12.9) Level of take of listed fish: number or range of fish handled, injured, or killed by
sex, age, or size, if not already indicated in Section 2 and the attached “take table” (Table
1).

A total of 20-30 females are used in the study.
12.10) Alternative methods to achieve project objectives.

Two alternatives exist: use estimated fecundities obtained by dividing total egg
collection by total females spawned and the second method is to hand count the eggs.

12.11) List species similar or related to the threatened species; provide number and causes
of mortality related to this research project.

Fall chinook, coho, steelhead. No associated mortality to other species due to this
activity.

12.12) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse ecological effects, injury, or mortality to listed fish as a result of the proposed
research activities.

Only hatchery-origin fish used in the research activities.

SECTION 13. ATTACHMENTS AND CITATIONS
Include all references cited in the HGMP. In particular, indicate hatchery databases used to
provide data for each section. Include electronic links to the hatchery databases used (if
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feasible), or to the staff person responsible for maintaining the hatchery database referenced
(indicate email address). Attach or cite (where commonly available) relevant reports that
describe the hatchery operation and impacts on the listed species or its critical habitat. Include
any EISs, EAs, Biological Assessments, benefit/risk assessments, or other analysis or plans that
provide pertinent background information to facilitate evaluation of the HGMP.

Busack, C., and A. Marshall. 1991. Genetic analysis of YFP chinook salmon stocks.
Pages 2-45 in C. Busack, C. Knudsen, A. Marshall, S. Phelps, and D. Seiler. Yakima
Hatchery Experimental Design. Progress Report, DOE/BP-00102. Bonneville Power
Administration, Portland, OR.

Byrne, J. and H.J. Fuss. 1998. Annual coded-wire tag program Washington: Missing
Production Groups. Annual Report 1998. Bonneville Power Administration, Portland,
Or. Project Number 89-066. 107 pp.

Fuss, H.J., J. Byrne, and C. Ashbrook. 1998. Stock characteristics of hatchery-reared
salmonids and Washington Department of Fish and Wildlife Columbia River Hatcheries.
Washington Department of Fish and Wildlife, Annual Report H98-03. 65 pp.

Fuss, H.J. and P. Seidel. 1987. Hatchery incubation techniques at WDF hatcheries.
Washington Department of Fisheries, Technical Report 100. 86 p.

IHOT (Integrated Hatchery Operations Team). 1995. Operation plans for anadromous
fish production facilities in the Columbia River basin. Volume III-Washington. Annual
Report 1995. Bonneville Power Administration, Portland Or. Project Number 92-043.
536 pp.

Washington Department of Fish and Wildlife. 1998. Water resource inventory area river
mile indices for the Columbia and Snake river basins. Unpublished document. Habitat
Management Division, Washington Department of Fish and Wildlife, Olympia, WA.

Washington Department of Fisheries (WDF) and Washington Department of Wildlife
(WDW). 1993. 1992 Washington State salmon and steelhead stock inventory - Appendix
three Columbia River stocks. Washington Dept. Fish and Wildlife, 600 Capitol Way N,
Olympia, WA. 98501-1091. 580 pp.

Washington Department of Fisheries (WDF), Washington Department of Wildlife
(WDW), and Western Washington Treaty Indian Tribes (WWTIT). 1992. 1992
Washington State salmon and steelhead stock inventory (SASSI). Washington Dept. Fish
and Wildlife, 600 Capitol Way N, Olympia, WA. 98501-1091 . 212 pp.

Washington Department of Fish and Wildlife and Western Washington Treaty Indian

Tribes. 1998. Co-managers of Washington fish health policy. Fish Health Division,
Hatcheries Program. Washington Dept. Fish and Wildlife, Olympia.
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Wood, J.W. 1979. Diseases of Pacific Salmon, their prevention and treatment, 31
edition. Washington Department of Fisheries, Hatchery Division, Olympia, Washington.
82 p.

Washington Department of Fish and Wildlife, 1996. Fish Health Manual. Hatcheries
Program, Fish Health Division, Washington Department of Fish and Wildlife, Olympia.
Piper, Robert, et. al., 1982. Fish Hatchery Management; U. S. Department of Interior,
Fish and Wildlife Service, Washington, D. C.

Seidel, Paul. 1983. Spawning Guidelines for Washington Department of Fish and
Wildlife Hatcheries. Washington Department of Fish and Wildlife, Olympia.
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SECTION 14. CERTIFICATION LANGUAGE AND SIGNATURE OF
RESPONSIBLE PARTY

“I hereby certify that the foregoing information is complete, true and correct to the best of my
knowledge and belief. I understand that the information provided in this HGMP is submitted for
the purpose of receiving limits from take prohibitions specified under the Endangered Species
Act of 1973 (16 U.S.C.1531-1543) and regulations promulgated thereafter for the proposed
hatchery program, and that any false statement may subject me to the criminal penalties of 18
U.S.C. 1001, or penalties provided under the Endangered Species Act of 1973.”

Name, Title, and Signature of Applicant:

Certified by Date:
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Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: Chinook ESU/Population: lower Columbia Chinook Activity: Hatchery

Location of hatchery activity: Lewis R. Dates of activity: April-March Hatchery program operator: WDFW

Annual Take of Listed Fish By Life Stage (Number of Fish)

Type of Take

Egg/Fry Juvenile/Smolt Adult Carcass

Observe or harass a)

Collect for transport b)

Capture, handle, and release c¢)

100-300*

Capture, handle, tag/mark/tissue sample, and release d)

Removal (e.g. broodstock) e)

Intentional lethal take f)

Unintentional lethal take g)
Unknown Unknown 10-30*

Other Take (specify) h)

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass
recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated
programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

* This includes trapping for summer steelhead (do not double count).

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).

3. If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.

Lewis Subbasin Summary 30 DRAFT May 17, 2002



Appendix A
Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: Steelhead ESU/Population: lower Columbia Steelhead Activity: Hatchery
Location of hatchery activity: Lewis R. Dates of activity: April-March Hatchery program operator: WDFW
Annual Take of Listed Fish By Life Stage (Number of Fish)
Type of Take
Egg/Fry Juvenile/Smolt Adult Carcass
Observe or harass a)
Collect for transport b)
Capture, handle, and release c¢)
Unknown
Capture, handle, tag/mark/tissue sample, and release d)
Removal (e.g. broodstock) e)
Intentional lethal take f)
Unintentional lethal take g)
Unknown Unknown Unknown
Other Take (specify) h)

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass
recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated
programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).
3. If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.
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Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: Chum ESU/Population: lower Columbia Chum Activity: Hatchery
Location of hatchery activity: Lewis R. Dates of activity: April-March Hatchery program operator: WDFW
Annual Take of Listed Fish By Life Stage (Number of Fish)
Type of Take
Egg/Fry Juvenile/Smolt Adult Carcass
Observe or harass a)
Collect for transport b)
Capture, handle, and release c¢)
0
Capture, handle, tag/mark/tissue sample, and release d)
Removal (e.g. broodstock) e)
Intentional lethal take f)
Unintentional lethal take g)
Unknown Unknown 0
Other Take (specify) h)

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass
recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated
programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).
3. If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.
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Appendix B. HATCHERY AND GENETIC MANAGEMENT PLAN

Lewis River Summer Steelhead

HATCHERY AND GENETIC MANAGEMENT PLAN
(HGMP)

Lewis River Summer Steelhead Program
Hatchery Program:

Progra

Species or Summer Steelhead (Onchorynchus mykiss)

Hatchery Stock: Lewis R'ivq
Lewis River

Agency/Operator: Washington Department of Fish and Wildlife

Watershed and Region: Lewis River, tributary to Columbia River
Washington state

Date Submitted: April 04, 2001

Date Last Updated: March 15, 2001
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SECTION 1. GENERAL PROGRAM DESCRIPTION

1.1)

1.2)

1.3)

1.4)

Name of hatchery or program.

Lewis River Summer Steelhead Program

Species and population (or stock) under propagation, and ESA status.
Lewis River Summer Steelhead (Onchorynchus mykiss)

Responsible organization and individuals

Name (and title):  Chuck Johnson, Region 5 Operations Manager

Robin Nicolay, Complex Manager
Agency or Tribe: =~ Washington Department of Fish and Wildlife

Address: 600 Capitol Way North, Olympia, Wa. 98501-1091
Telephone: (360) 902-2653
(360) 225-2120
Fax: (360) 902-2943
(360) 225-6330
Email:
johnscwj@dfw.wa.gov
nicolrbn@dfw.wa.gov
Also contact: Dan Rawding (360)906-6747

rawdidr@dfw.wa.gov
Fax: (360)906-6776

Other agencies, Tribes, co-operators, or organizations involved, including
contractors, and extent of involvement in the program:

Pacificorp (formerly Pacific Power and Light (PPL)) is the mitigation funding source on
the North Fork Lewis River. They provide funding for operations of the three existing
fish cultural facilities located on the North Fork system.

The local enhancement group "Fish First" is involved in the operation of net pens located
in Merwin Reservoir and at Echo Cove (in-river). Summer steelhead (60k) are reared in
the Merwin net pens and released in the North Fork Lewis.

Funding source, staffing level, and annual hatchery program operational costs.

Funding for this program is provided through Pacificorp.
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1.5) Location(s) of hatchery and associated facilities.

Lewis River Hatchery and trap (for broodstock collection) are located at RM 15.7 on the

N.F. Lewis River (27.0168). The Merwin Hatchery and trap are located at RM 19 below
Merwin dam.

Merwin Reservoir net pens are located at the east end of the reservoir in Speelyai Bay.
This site is at RM 28. The other net pens are located in Echo Cove (RM 12).

1.6) Type of program.
Integrated Harvest

1.7)  Purpose (Goal) of program.
The goal of this program is to mitigate for the loss of summer steelhead due to the
development of the hydroelectric dams in the Lewis River basin and to provide harvest
opportunities.

1.8) Justification for the program.

This program will be operated to provide fish for harvest while minimizing adverse
effects on listed fish. This will be accomplished in the following manner:

1. Hatchery fish will be released as smolts at a time to minimize or eliminate adverse
interactions with listed fish.

2. Only appropriate stocks will be propagated.

3. Hatchery fish will be externally marked to distinguish them from wild fish.

4. Fish will be acclimated before release when possible.

5. Hatchery fish will be propagated using appropriate fish culture methods and consistent
with the Co-Managers' Disease Policy, spawning and genetic guidelines and state and
federal water quality standards.

6. These hatchery fish will be harvested at a rate that does not adversely effect wild fish.
7. Juvenile fish produced in excess to production goals will be dealt with appropriately.

1.9) List of program “Performance Standards”.

1.10) List of program “Performance Indicators”, designated by "benefits'" and "risks."
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Performance Standards and Indicators for lower Columbia River Integrated Harvest Steelhead

programs.

Performance Standard

Performance Indicator

Monitoring and Evaluation
Plan

Produce adult fish for harvest

Survival and contribution
rates

Monitor catch and measuring
survivals by periodical CWT
data

Meet hatchery production
goals

Number of juvenile fish
released

Estimating number of fish
planted (weighing / counting
fish), monitoring proximity to
hatchery production goals,
number released recorded on
hatchery divisions "plant
reports", data available on
WDFW data base. Future
Brood Document (FBD).

Manage for adequate
escapement

Hatchery and wild return
rates
Catch rates

Monitoring hatchery/wild
return rates through trapping
(at the hatchery or at weir),
spawning ground surveys
plus catch records.
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Minimize interactions with
listed fish through proper
broodstock management

Total number of broodstock
collected

Sex ratios

Timing of adult collection

Number of listed fish passed
upstream

Hatchery stray rate

Number wild fish used in
broodstock

Return timing of hatchery /
wild adults

Adherence to spawning
guidelines

Measuring number of fish
actually spawned and killed
to meet egg take goal at the
hatchery. Hatchery records.

Hatchery records

Start trapping prior to
historical start of the run,
continue trapping throughout
the run, dates and times are
recorded on hatchery
divisions "adult reports", data
available on WDFW data
base.

Hatchery records.
CWT data and spawning

ground surveys

Hatchery records

Hatchery records

Spawning guidelines
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Minimize interactions with
listed fish through proper
rearing and release strategies

Juveniles released as smolts

Outmigration timing of listed
fish / hatchery fish

Size, time and area of release

Hatchery stray rates

FBD and hatchery records

Hatchery records and
historical natural out-migrant
data

FBD and hatchery records

CWT data and mark /
unmarked ratios of adults

Maintain stock integrity and
genetic diversity

Effective population size

Hatchery-Origin Recruit
spawners

Spawning guidelines

Spawner surveys
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Maximize in-hatchery
survival of broodstock and
their progeny; and

Limit the impact of
pathogens associated with
hatchery stocks, on listed fish

Fish pathologists will
monitor the health of
hatchery stocks on a monthly
basis and recommend
preventative actions /
strategies to maintain fish
health

Fish pathologists will
diagnose fish health problems
and minimize their impact

Vaccines will be
administered when
appropriate to protect fish
health

A fish health database will be
maintained to identify trends
in fish health and disease and
implement fish health
management plans based on
findings

Fish health staff will present
workshops on fish health
issues to provide continuing
education to hatchery staft.

Co-Managers Disease Policy

Fish Health Exam Reports

Ensure hatchery operations
comply with state and federal
water quality standards
through proper environmental
monitoring

NPDES compliance

Monthly NPDES records

1.11) Expected size of program.

1.11.1) Proposed annual broodstock collection level (maximum number of adult

fish).

430 fish (215 males and 215 females).
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1.11.2) Proposed annual fish release levels (maximum number) by life stage and
location. (Use standardized life stage definitions by species presented in Attachment 2).

Life Stage Release Location Annual Release Level

Eyed Eggs

Unfed Fry

Fry

Fingerling

Smolts 235,000
Lewis River (27.0168) RM 4

Note (1): an additional 50,000 smolts (Skamania stock) are programmed to be released
from lower Lewis River (27.0168) net pen.

Note (2): an additional 20,000 smolts (Skamania stock) are programmed to be released
into the E.F. Lewis River (27.0173).

1.12) Current program performance, including estimated smolt-to-adult survival rates,
adult production levels, and escapement levels. Indicate the source of these data.

Hatchery Trapping Of Adult Summer Steelhead

Brood Year Lewis Trap Merwin Trap Total Trapped
1995 117 1228 1345
1996 209 1210 1419
1997 429 1190 1619
1998 280 935 1215
1999 30 1078 1108
2000 27 1060 1087

1.13) Date program started (years in operation), or is expected to start.
1995.

1.14) Expected duration of program.
Ongoing

1.15) Watersheds targeted by program.
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N.F. Lewis River (27.0168)

1.16) Indicate alternative actions considered for attaining program goals, and reasons
why those actions are not being proposed.

Goals are presently being met.

SECTION 2. PROGRAM EFFECTS ON ESA-LISTED SALMONID
POPULATIONS.

2.1) List all ESA permits or authorizations in hand for the hatchery program.
None

2.2) Provide descriptions, status, and projected take actions and levels for ESA-listed
natural populations in the target area.

2.2.1) Description of ESA-listed salmonid population(s) affected by the program.

- Identify the ESA-listed population(s) that will be directly affected by the program.
None

- Identify the ESA-listed population(s) that may be incidentally affected by the
program.

Lower Columbia Steelhead, Lower Columbia Chinook, Lower Columbia Chum, Mid
Columbia Steelhead, Upper Columbia Steelhead, Upper Columbia Spring Chinook,
Snake River Sockeye, Snake River Chinook, Snake River Steelhead, Willamette
Steelhead, Willamette Chinook and Columbia River Bull Trout.

2.2.2) Status of ESA-listed salmonid population(s) affected by the program.

- Describe the status of the listed natural population(s) relative to “critical” and
“viable” population thresholds (see definitions in “Attachment 1").

Critical and viable population thresholds have not been established for the above ESU's
and the populations within them. NMFS has formed a Lower Columbia River/Willamette
River Technical Review Team to review population status within these ESU's and
develop critical and viable population thresholds.

The SASSI report (WDFW) describes the status of summer steelhead in the mainstem
(N.F.) Lewis as "depressed".
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- Provide the most recent 12 year (e.g. 1988-present) progeny-to-parent ratios,
survival data by life-stage, or other measures of productivity for the listed
population. Indicate the source of these data.

*See below (other measures of productivity).

- Provide the most recent 12 year (e.g. 1988-1999) annual spawning abundance
estimates, or any other abundance information. Indicate the source of these data.

*For the EF Lewis River, the annual spawning abundance for wild summer steelhead

were:
Year Number
1996 93
1997 85
1998 61
1999 60
2000 99

- Provide the most recent 12 year (e.g. 1988-1999) estimates of annual proportions of
direct hatchery-origin and listed natural-origin fish on natural spawning grounds, if
known.

Not known.

2.2.3) Describe hatchery activities, including associated monitoring and evaluation
and research programs, that may lead to the take of listed fish in the target area,
and provide estimated annual levels of take (see “Attachment 1" for definition of
‘take”).

- Describe hatchery activities that may lead to the take of listed salmonid
populations in the target area, including how, where, and when the takes may occur,
the risk potential for their occurrence, and the likely effects of the take.

Broodstock collection at the two traps (Lewis River, RM 15.7 and Merwin, RM 19)
directed at summer steelhead has a potential for take on listed fall chinook. The incidence
of capturing fall chinook has ranged between 100 and 300 adults yearly (volunteered into
traps). The take on other listed fish (spring chinook, winter and summer steelhead) has
been low. A total of 6 and 8 wild summer steelhead volunteered into the traps in 1999
and 2000, respectively.

Releasing fish that are not fully smolted may impose a take by competing
directly/indirectly as well as preying on listed fish.

- Provide information regarding past takes associated with the hatchery program,

(if known) including numbers taken, and observed injury or mortality levels for
listed fish.
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100-300 listed fall chinook volunteer into traps yearly (trapping mortality =7 adults).
8 listed winter steelhead volunteered into traps in 1998 (no trapping mortality).

6 listed summer steelhead volunteered into traps in 1998 ( trapping mortality = 1).

8 listed summer steelhead volunteered into traps in 1999 (no trapping mortality).

14 listed winter steelhead volunteered into traps in 1999 (no trapping mortality).

31 listed winter steelhead volunteered into traps in 2000 (no trapping mortality).

- Provide projected annual take levels for listed fish by life stage (juvenile and adult)
quantified (to the extent feasible) by the type of take resulting from the hatchery
program (e.g. capture, handling, tagging, injury, or lethal take).

Complete the appended ‘“take table” (Table 1) for this purpose. Provide a range of
potential take numbers to account for alternate or “worst case ” scenarios.

100-300 adult fall chinook that volunteer into traps.
1-40 adult winter steelhead that volunteer into traps.
1-40 adult summer steelhead that volunteer into traps.

- Indicate contingency plans for addressing situations where take levels within a
given year have exceeded, or are projected to exceed, take levels described in this
plan for the program.

No plan has been discussed with hatchery staff as yet. We are making every effort to
avoid stress and mortality on all listed stocks and to process all fish from our traps in a
timely manner. All wild stocks are carefully handled and trucked to a point in the river
system that would enhance their spawning ability and reduce their opportunity to re-enter
one of our traps.

SECTION 3. RELATIONSHIP OF PROGRAM TO OTHER
MANAGEMENT OBJECTIVES

3.1) Describe alignment of the hatchery program with any ESU-wide hatchery plan (e.g.
Hood Canal Summer Chum Conservation Initiative) or other regionally accepted policies
(e.g. the NPPC Annual Production Review Report and Recommendations - NPPC document
99-15). Explain any proposed deviations from the plan or policies.

Lower Columbia Steelhead Conservation Initiative; WDFW Wild Salmonid Policy;
[HOT.

3.2) List all existing cooperative agreements, memoranda of understanding, memoranda
of agreement, or other management plans or court orders under which program operates.

Existing agreements include the Columbia River Fish Management Plan (CRFMP).

3.3) Relationship to harvest objectives.
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3.3.1) Describe fisheries benefitting from the program, and indicate harvest levels
and rates for program-origin fish for the last twelve years (1988-99), if available.

The releases of adipose-fin clipped summer steelhead provide sport harvest opportunity
for anglers in the Lewis and lower Columbia rivers. They enter fisheries from March
through October and most of the catch occurs from late May through August. Selective
harvest regulations allow only the harvest of adipose-fin clipped summer steelhead in the
lower Columbia River to protect wild summer steelhead. Specific harvest rates for the
hatchery steelhead are unknown, however, punch card estimates for total harvest of
marked hatchery steelhead are available by month for all areas open to sport harvest.

Only wild steelhead release fisheries are permitted in the Lower Columbia Management
Area (LCMA). Estimated tributary fisheries exploitation (includes incidental mortality
due to other-species targeted fisheries) rate in the LCMA on wild summer steelhead is <
or = to 10%.

Relationship to habitat protection and recovery strategies.

Natural production has been affected by habitat degradation in Lewis River tributaries
and the passage barrier at Merwin Dam. Habitat restoration efforts have been taking place
on some of the tributaries such as Cedar Creek.

Ecological interactions.

Negatively impact program:

1). Competition for food when summer steelhead are released may increase their
mortality as well as predation from increasing number of birds such as mergansers and
terns. Although northern pikeminnows are present, the free flowing characteristics of the
lower river and water temperatures during emigration don't suggest that the species poses
significant risk to steelhead smolts.

Be negatively impacted by program:

2). Competition and predation of listed stocks by hatchery-origin summer steelhead will
depend on the number, size, and release and residence time of the hatchery-origin fish.
This risk of competition and predation assumes significant temporal and spatial overlap
between the hatchery-origin summer steelhead and the listed fish (steelhead are released
below chinook rearing areas to minimize interaction). Releasing large numbers of
hatchery fish can stimulate premature outmigration of wild (listed) fish (Hillman and
Mullin 1989). This can reduce survival because they would be smaller than normal at
outmigration, making them more vulnerable to predation.

Positively impact program:
3). Not known.

Be positively impacted by program:
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4). If the hatchery-origin summer steelhead and listed fish occupy the same areas at the
same time, the large number of hatchery-origin fish may provide listed fish some
protection from other salmonids and non-salmonids as well as avian predators.

SECTION 4. WATER SOURCE

4.1) Provide a quantitative and narrative description of the water source (spring, well,
surface), water quality profile, and natural limitations to production attributable to the
water source.

The holding ponds at the Merwin site are supplied with 100% Lake Merwin water (600
gallons per minute (gpm)). Water temperatures range below and above generally
acceptable levels (42-61 degrees) during adult holding. Water clarity is good. Water for
incubation and rearing is from the same source and feeds 15 vertical incubators, six
intermediate ponds, four shallow troughs, ten raceways (9.5' x 80' x 2.5") and four 1/4
acre rearing ponds. Total flow to these is approximately 5,000 gpm. Program complies
with all NPDES permits.

4.2) Indicate risk aversion measures that will be applied to minimize the likelihood for
the take of listed natural fish as a result of hatchery water withdrawal, screening, or
effluent discharge.

Compliance with all NPDES related effluent monitoring and discharge permit conditions.

Intake screens meet all present NMFS requirements at Lewis River and Merwin
Hatcheries.

SECTION S. FACILITIES

5.1) Broodstock collection facilities (or methods).

All summer steelhead broodstock for the program are volunteers to the Lewis River (RM
15.7) and Merwin (RM 19) traps. Traps are open for adult collection for approximately 7
months to allow for collection over the entire run time. Both traps have "V" weirs to
prevent the escape of captured fish. The Lewis River trap is 200' x 7' x 5' with a flow of
3,500 gpm. The Merwin trap is approximately 60' x 12' x 7' with a flow of 25,000 gpm.

5.2) Fish transportation equipment (description of pen, tank truck, or container used).

All fish selected for spawning at the traps are transported via 1,100 gallon tanker truck to
the holding ponds at the Merwin Hatchery. When juveniles are released they are trucked
from the Merwin Hatchery to the release site at RM 4 on the Lewis River. Three trucks
are used; two are 1,100 gallon capacity and the other truck is a 1,800 gallon capacity
tanker. All three trucks are supplied with water re-circulation pumps as well as oxygen
defusion systems.

5.3) Broodstock holding and spawning facilities.
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There are four holding ponds ( 7.5' X 33' X 4') at Merwin Hatchery where the summer
steelhead are spawned. Flow rate is 150 gpm for each pond.

5.4) Incubation facilities.

There are 15 stacks of vertical Heath incubators utilized for egg incubation and hatching.
Flows to each stack is 3.6 gpm.

5.5) Rearing facilities.

The rearing facilities consist of six intermediate ponds (4.5' X 34' X 2'), ten 9.5' x 80' x
2.5' raceways and four 1/4 acre ponds.

5.6) Acclimation/release facilities.

Acclimation facilities consist of the rearing ponds referenced above in section 5.5 (Lewis
River water). Fish are collected at the rearing site, trucked and released at RM 4 on the
Lewis River.

5.7)  Describe operational difficulties or disasters that led to significant fish mortality.

Despite the fact that all water supplied during incubation and early rearing for this stock
is ozone treated, we still experience periods of high mortality. These losses would be in
the category of difficulties rather than disasters. The condition or diseases associated with
these losses are saprolegniasis and low temp.We have also experienced high losses in the
adults being held for spawning during each of the past five seasons. These losses are
associated with saprolegniasis and IHN.

5.8) Indicate available back-up systems, and risk aversion measures that will be applied,
that minimize the likelihood for the take of listed natural fish that may result from
equipment failure, water loss, flooding, disease transmission, or other events that could
lead to injury or mortality.

Listed fish are encountered only at the traps. All listed fish encountered are carefully
handled and taken back to the river to an area to reduce recapture. Both traps have
alternate water supplies and alarm systems. Frequent monitoring of traps has minimized
the risk of adult loss.

SECTION 6. BROODSTOCK ORIGIN AND IDENTITY

Describe the origin and identity of broodstock used in the program, its ESA-listing status,
annual collection goals, and relationship to wild fish of the same species/population.

6.1) Source.
Adipose-fin clipped summer steelhead returning the Lewis and Merwin traps.

6.2) Supporting information.
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6.2.1) History.
The stock was originally Skamania (Washougal River)/Klickitat River crosses (1950's).
Historically, plants of this stock were made into the Lewis River system from the
Skamania Hatchery. Since the hatchery was built on the Lewis River, the broodstock has
derived from taking eggs from returning summers in the Lewis system or importing eggs
from the Skamania Hatchery.
6.2.2) Annual size.
430 adults.
6.2.3) Past and proposed level of natural fish in broodstock.
None
6.2.4) Genetic or ecological differences.
Earlier return/spawning time than natural stocks.

6.2.5) Reasons for choosing.

To provide harvest opportunity while minimizing genetic and ecological risks to natural
fish. Locally adapted.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish that may occur as a result of
broodstock selection practices.

Not selecting broodstock from listed natural summer steelhead.

SECTION 7. BROODSTOCK COLLECTION

7.1)

7.2)

Life-history stage to be collected (adults, eggs, or juveniles).
Adults.
Collection or sampling design.

Collection of hatchery-origin summer steelhead is at two traps located at RM 15.7 (Lewis
River trap) and the Merwin trap (base of Merwin dam) at RM 19. The Lewis River trap is
operated from April 15th to December 31st while the Merwin trap is open year round,
beginning in 2001. At the Lewis River trap, fish move up a denil ladder, through a "V"
weir and into a channel 200' X 7' X 5'. At the Merwin trap, fish have one step (of a
ladder) to jump over to an opening into a "V" weir. The fish enter into a darkened
chamber approximately 60' x 12'x 7'. All fish volunteer into trap.
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7.3) Identity.
1. Limited time period of broodstock collection (mid-June through August).
2. All hatchery-origin summer steelhead are adipose-fin clipped.
7.4) Proposed number to be collected:
7.4.1) Program goal (assuming 1:1 sex ratio for adults):

215 males and 215 females
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7.4.2) Broodstock collection levels for the last twelve years (e.g. 1988-99), or for most
recent years available:

Year Adults
Females Males Jacks Eggs Juveniles

1988
1989
1990
1991
1992
1993
1994
1995

53 * 230,060
1996

82 * 276,500
1997

19 19 66,500
1998

99 199 247,500
1999

116 224 325,200

Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main
database)

7.5)

7.6)

7.7)

*- Records not available for the number of males spawned (live-spawning took place, but
no data available).

Disposition of hatchery-origin fish collected in surplus of broodstock needs.
Differentially marked and returned to river for increased recreational opportunity until
late in the run timing period. At that time, all adults trapped in excess of spawning needs
are transported to local lakes for fishing opportunity.

Fish transportation and holding methods.

All fish selected for spawning are transported from the traps to the holding ponds at the
Merwin site. Traps are worked at least once each week and usually twice. Actual

transport time from Merwin trap is 5 minutes, from Lewis trap 10 minutes.

Describe fish health maintenance and sanitation procedures applied.
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Adults are treated with formalin or hydrogen peroxide or a combination of both to control
fungus growth. Fish health measures are consistent with the Co-Managers Fish Health
Policy.
Disposition of carcasses.

All carcasses are taken to the local landfill for disposal.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish resulting from the broodstock
collection program.

No listed natural spawning fish are taken for broodstock and are returned to the river.
Listed fish are transported to the river immediately upon handling. It is possible that a
wild fish could be held in one of our traps for a week in the worst case. Both traps are
fish friendly with stress and mortalities being extremely low.

SECTION 8. MATING

Describe fish mating procedures that will be used, including those applied to meet
performance indicators identified previously.

8.1)

8.2)

8.3)

8.4)

8.5)

Selection method.

Only marked summer steelhead seen for the first time from mid-June through August are
chosen.

Males.

A spawning matrix of one primary male for fertilization backed up by a second male to
insure fertilization is always used no matter how large the egg take.

Fertilization.

The eggs of one female and a matrix for fertilization is used. One males' sperm is
provided as a primary and than later another males' sperm is used as a backup. Disease
prevention includes water hardening of all eggs in a iodophore solution for one hour. A
100% sampling of ovarian fluid and kidney/spleen samples taken for virus check.
Cryopreserved gametes.

None used.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish resulting from the mating scheme.
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Early spawning hatchery fish have been selected to decrease the chances of mating with
listed natural spawning fish. Also, all hatchery-origin fish are marked.

SECTION 9. INCUBATION AND REARING -

Specify any management goals (e.g. “egg to smolt survival”) that the hatchery is currently
operating under for the hatchery stock in the appropriate sections below. Provide data on
the success of meeting the desired hatchery goals.

9.1) Incubation:

9.1.1) Number of eggs taken and survival rates to eye-up and/or ponding.

Brood Year Eggs Taken % survival to eye up /

ponding

1995 Could not find available data

1996 276,500 62.9 %

1997 Received 252,000-Skamania 99.6 %

1998 410,608 81.3 % *

1999 444,263 78.6 % *

2000 440,609 71.3 % *

* Includes eggs destroyed due to IHN.

9.1.2) Cause for, and disposition of surplus egg takes.

With mortality rates of approximately 22.56%, due to poor fertilization (green males)
and past disease problems (IHN), extra eggs have been taken. Smolt releases have never
exceeded the program release goal of 235,000.

9.1.3) Loading densities applied during incubation.

Loadings per Heath tray are approximately 8,000 and the flows to the incubators are 3.6
gallons per minute (gpm).

9.1.4) Incubation conditions.

Water is pumped from the Merwin Reservoir and provides silt free water to the
incubators. Since all the water to the hatchery is oxonated, runs through an enclosed
stripper and has additional packed columns, the water is disbursed of any entrained gases
and well oxygenated. They are closely monitored and have been well within appropriate
levels.
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9.1.5) Ponding.

All fry are ponded at or near button up (slit < 1 mm). Arrived at this method of ponding
by using length and weight factors to arrive at the proper K-factor which is equated to
1,200 Temperature Units (TU's). Ponding dates each year run between February 25th and
April 5th. Swim-up is volitional where ponding is forced.

9.1.6) Fish health maintenance and monitoring.

All eggs are treated with iodophore during water hardening for disease prevention. They
are also treated with formalin during incubation for prevention of fungus. Yolk-sac
malformation is of such low levels as to provide no concern. Most egg losses are due to
lack of fertilization. Egg mortality removal is done on a daily basis by use of hand
pickers. All data is recorded each day.

9.1.7) Indicate risk aversion measures that will be applied to minimize the
likelihood for adverse genetic and ecological effects to listed fish during incubation.

No eggs are used from listed fish.

9.2) Rearing:
9.2.1) Provide survival rate data (average program performance) by hatchery life
stage (fry to fingerling; fingerling to smolt) for the most recent twelve years (1988-
99), or for years dependable data are available..

Brood Year Fry To Fingerling Survival Fingerling To Smolt Survival

1995 87.04% 95.28%
1996 93.53% 98.73%
1997 92.20% 98.48%
1998 93.93% 97.15%
1999 88.55% 95.26%

9.2.2) Density and loading criteria (goals and actual levels).

Loading densities consistent with those recommended by Piper et. al. (1982).
9.2.3) Fish rearing conditions

Water is pumped from the Merwin Reservoir and provides silt free water to the

incubators and rearing facilities. Since all the water to the hatchery is oxonated, runs
through an enclosed stripper and has additional packed columns, the water is disbursed of
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any entrained gases and well oxygenated. They are closely monitored and have been well
within appropriate levels. Standard pond management as per Piper et. al. (1982).

9.2.4) Indicate biweekly or monthly fish growth information (average program
performance), including length, weight, and condition factor data collected during
rearing, if available.

BY  Length Weight Cv
95 208 6.0 fpp 8.75
96 194 6.2 fpp 6.68
97 196 6.3 fpp 9.53
98 208 5.7 fpp 7.71

Information is available on a monthly length, weight and CV for most of the rearing
period. This information can be obtained from hatchery archive records.

* fish per pound (fpp).

9.2.5) Indicate monthly fish growth rate and energy reserve data (average program
performance), if available.

Most of the information asked for in this section is not in our staffs area of expertise,
therefore, is not taken. Growth rates are somewhat dictated by the water temperatures that
we experience. We, of course, have a target growth curve that we follow to arrive at the
programmed fish size at time of release. This course provides for a steady growth rate to
achieve the desired size while meeting the body fat levels deemed acceptable by our
hatcheries section.

9.2.6) Indicate food type used, daily application schedule, feeding rate range (e.g.
% B.W./day and Ibs/gpm inflow), and estimates of total food conversion efficiency
during rearing (average program performance).

Commercial-grade dry feed is used in the rearing of hatchery-origin summer steelhead.
Feed sizes are adjusted to accommodate the growth of the fish. Feed schedules have been
worked out over the history of this program to allow for a s teady growth over the full
rearing period. Feed rates range from a low of .55% to 3.6% B.W./day. Food conversion
efficiency is < 1.1%.

9.2.7) Fish health monitoring, disease treatment, and sanitation procedures.

Fish health is continously monitored in compliance with the Co-Manager Fish Health
Policy standards. Fish health is checked at least monthly by an agency pathologist and
daily by trained hatchery staff. Specific fish health monitoring and disease control
activities that are detailed in IHOT (1996) are specific to the Merwin facility.

9.2.8) Smolt development indices (e.g. gill ATPase activity), if applicable.
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Not applicable.

9.2.9) Indicate the use of ""natural" rearing methods as applied in the program.
None
9.2.10) Indicate risk aversion measures that will be applied to minimize the

likelihood for adverse genetic and ecological effects to listed fish under propagation.
No listed fish are under propogation.

SECTION 10. RELEASE

Describe fish release levels, and release practices applied through the hatchery program.

10.1) Proposed fish release levels. (Use standardized life stage definitions by species
presented in Attachment 2. “Location” is watershed planted (e.g. “Elwha River”).)

Age Class Maximum Number Size (fpp) Release Date Location

Eggs

Unfed Fry

Fry

Fingerling

Smolts 235,000 5 Mid-April - May 10 |Lewis River (RM 4)

Note: An additional 60,000 (1997-2000) were transferred from Skamania Hatchery to the
net pens in Echo Cove to be acclimated for 30 days and released at RM 13.

10.2) Specific location(s) of proposed release(s).

Stream, river, or watercourse: Lewis River (WRIA 27.0168)
Release point: RM 4, RM 13 (refer to "note" above)
Major watershed: Lewis River

Basin or Region: Columbia River
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10.3) Actual numbers and sizes of fish released by age class through the program.
Release |Eggs/ Unfed |Avgsize [Fry Avg size |Fingerling |Avgsize [Smolts Avg size
year Fry
1988
1989
1990
1991
1992
1993
1994
1995 117,024 6.1
1996 122,279

5.8
1997 173,943

6.4
1998 151,058

6.4
1999 197,545

5.7
Average 152,370

6.1
Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main
database)
10.4) Actual dates of release and description of release protocols.

10.5)

Release from mid-April to May 10th. Actual days of release are usually on all weekdays
between the above mentioned period. Fish are allowed to volitionally migrate from the
rearing ponds to the smolt collection ponds where they are pumped into tank trucks on a
daily basis and hauled to the release sites. Some days have only a haul or two and on
other days several hauls are required to move all of the fish collected.

Fish transportation procedures, if applicable.

Fish are loaded via pump into the truck at 3/4 pound per gallon capacity and hauled for
approximately 20 minutes (12 miles ) to the release site. Temperatures are dictated by the
natural temperature levels of the river water being used to transport. The tank water is re-
circulated via pumps and oxygen is defused into the system at a set rate.
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10.6) Acclimation procedures (methods applied and length of time).

Acclimated to appropriate river water their entire life.

10.7) Marks applied, and proportions of the total hatchery population marked, to identify
hatchery adults.

100% of hatchery-origin summer steelhead are adipose-fin clipped.

10.8) Disposition plans for fish identified at the time of release as surplus to programmed
or approved levels.

Fish surplus to program have been planted in Merwin Reservoir. We have no excess fish
at time of smolt releases.

10.9) Fish health certification procedures applied pre-release.
Routine fish health inspection by Area Fish Health Specialist.

10.10) Emergency release procedures in response to flooding or water system failure.
Depending upon the circumstances, release fish with either the highest probability of
surviving to adulthood or the fish with the highest probability of sustaining catastrophic

loss if held at hatchery.

10.11) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic and ecological effects to listed fish resulting from fish releases.

Release smolts at RM 4 to ensure that the hatchery-origin fish have minimal amount of
interaction with listed fish at time of migration.

SECTION 11. MONITORING AND EVALUATION OF PERFORMANCE
INDICATORS

11.1) Monitoring and evaluation of “Performance Indicators” presented in Section 1.10.

11.1.1) Describe plans and methods proposed to collect data necessary to respond
to each “Performance Indicator” identified for the program.

See section 1.10.

11.1.2) Indicate whether funding, staffing, and other support logistics are available
or committed to allow implementation of the monitoring and evaluation program.
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11.2) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic and ecological effects to listed fish resulting from monitoring and
evaluation activities.

SECTION 12. RESEARCH

Provide the following information for any research programs conducted in direct association
with the hatchery program described in this HGMP. Provide sufficient detail to allow for the
independent assessment of the effects of the research program on listed fish. If applicable,
correlate with research indicated as needed in any ESU hatchery plan approved by the co-
managers and NMFS. Attach a copy of any formal research proposal addressing activities
covered in this section. Include estimated take levels for the research program with take levels
provided for the associated hatchery program in Table 1.

12.1) Objective or purpose.

A Steelhead Rearing Density Study to help define the rearing capacity of Merwin
Hatchery. It may determine that fewer steelhead can be released to produce the same
number of adults. This decrease could benefit listed natural stocks by reducing potential
competition.

A Steelhead Precocity Study to help define the effects of feeding regimes and juvenile
size on precocity. Reducing precocity rates would decrease residualism which would
reduce competition with listed natural juveniles. This could also reduce release numbers,
as well.

12.2) Cooperating and funding agencies.
WDFW and Pacificorp.

12.3) Principle investigator or project supervisor and staff.
Jack Tipping and Todd Hillson.

12.4) Status of stock, particularly the group affected by project, if different than the
stock(s) described in Section 2.

Juveniles from hatchery stock are used.

12.5) Techniques: include capture methods, drugs, samples collected, tags applied.
Steelhead Rearing Density Study. Capture was done either with dip net or by seining
ponds. MS-222 was used to anesthetize fish when needed. 300 juveniles were sampled
just prior to release to determine mean length and K-factor. Study groups (approximately

60,000 in each group) were identified with blank coded-wire tags located in the cheek.
Standard hatchery fish culture protocols were used throughout the rearing period.
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Steelhead Precocity Study. Approximately 6,000 juvenile fish reared in raceways are
involved. Capture was done with dip nets. MS-222 was used to anesthetize fish when
needed. 300 juveniles were sampled to determine a length distribution in mid-August. the
largest 10 percent were then graded off and marked with a coded-wire tag. Three equal
groups were made from the remaining fish and then equal numbers of marked fish were
added into the three groups. These three groups were then fed different levels (power fed,
normal ration, reduced ration) during the remainder of August and through September.
All fish will be sampled/examined in late December and, again, prior to release for
precocity.
12.6) Dates or time period in which research activity occurs.
Steelhead Rearing Density Study. Summer steelhead released in 1999-2001.
Steelhead Precocity Study. August to release, 2000-02.
12.7) Care and maintenance of live fish or eggs, holding duration, transport methods.
As described in section 9 of this document unless noted above.
12.8) Expected type and effects of take and potential for injury or mortality.
None.
12.9) Level of take of listed fish: number or range of fish handled, injured, or Kkilled by
sex, age, or size, if not already indicated in Section 2 and the attached “take table” (Table
1).
None.
12.10) Alternative methods to achieve project objectives.

None.

12.11) List species similar or related to the threatened species; provide number and causes
of mortality related to this research project.

None.
12.12) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse ecological effects, injury, or mortality to listed fish as a result of the proposed

research activities.

No listed natural fish will be used.

SECTION 13. ATTACHMENTS AND CITATIONS
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Washington Department of Fish and Wildlife, 1996. Fish Health Manual. Hatcheries
Program, Fish Health Division, Washington Department of Fish and Wildlife, Olympia,
Wa.

Piper, Robert, et. al., 1982. Fish Hatchery Management; U. S. Department of Interior,
Fish and Wildlife Service, Washington, D. C.

SECTION 14. CERTIFICATION LANGUAGE AND SIGNATURE OF
RESPONSIBLE PARTY

“I hereby certify that the foregoing information is complete, true and correct to the best of my
knowledge and belief. I understand that the information provided in this HGMP is submitted for
the purpose of receiving limits from take prohibitions specified under the Endangered Species
Act of 1973 (16 U.S.C.1531-1543) and regulations promulgated thereafter for the proposed
hatchery program, and that any false statement may subject me to the criminal penalties of 18
U.S.C. 1001, or penalties provided under the Endangered Species Act of 1973.”

Name, Title, and Signature of Applicant:

Certified by Date:
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Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: Chinook ESU/Population: Lower Columbia Chinook Activity:Hatchery Operations
Location of hatchery activity:Lewis River/Merwin Dates of activity: April -January Hatchery program operator: WDFW

Annual Take of Listed Fish By Life Stage (Number of Fish)
Type of Take

Egg/Fry Juvenile/Smolt Adult Carcass
Observe or harass a)
Collect for transport b)
Capture, handle, and release c¢)

100-300 *
Capture, handle, tag/mark/tissue sample, and release d)
Removal (e.g. broodstock) e)
Intentional lethal take f)
Unintentional lethal take g)
Unknown 10-30*

Other Take (specify) h)

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass
recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated
programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

* This includes trapping for spring chinook also (do not double count)

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).

3. If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.

Lewis Subbasin Summary 60 DRAFT May 17, 2002



Appendix B
Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: Steelhead ESU/Population: Lower Columbia Steelhead Activity:Hatchery
Operations

Location of hatchery activity:Lewis River/Merwin Dates of activity: April -January  Hatchery program operator: WDFW

Annual Take of Listed Fish By Life Stage (Number of Fish)

Type of Take

Egg/Fry Juvenile/Smolt Adult Carcass

Observe or harass a)

Collect for transport b)

Capture, handle, and release c¢)

80

Capture, handle, tag/mark/tissue sample, and release d)

Removal (e.g. broodstock) e)

Intentional lethal take f)

Unintentional lethal take g)
Unknown 20

Other Take (specify) h)

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass
e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated
programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).
3. If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.
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Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: Chum ESU/Population: Lower Columbia Chum Activity:
Hatchery Operations
Location of hatchery activity:Lewis River/Merwin Dates of activity: April -January Hatchery program operator:WDFW
Annual Take of Listed Fish By Life Stage (Number of Fish)
Type of Take
Egg/Fry Juvenile/Smolt Adult Carcass
Observe or harass a)
Collect for transport b)
Capture, handle, and release c¢)
Unknown
Capture, handle, tag/mark/tissue sample, and release d)
Removal (e.g. broodstock) e)
Intentional lethal take f)
Unintentional lethal take g)
Unknown Unknown Unknown
Other Take (specify) h)

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass

e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated programs, mortalities during incubation and
rearing.

h. Other takes not identified above as a category.

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).
3. If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.
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Appendix C. HATCHERY AND GENETIC MANAGEMENT PLAN

Lewis River Winter Steelhead

HATCHERY AND GENETIC MANAGEMENT PLAN

(HGMP)
Lewis River Winter Steelhead Program

Hatchery Program: Progra

Species or Winter Steelhead (Onchorynchus mykiss)

Hatchery Stock: Lewis River

Agency/Operator: Washington Department of Fish and Wildlife

Watershed and Region: Lewis'River, tributary to Columbia River
Washington state

Date Submitted:

April 04, 2001

Date Last Updated: March 18, 2001
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SECTION 1. GENERAL PROGRAM DESCRIPTION

1.1) Name of hatchery or program.
Lewis River Winter Steelhead Program

1.2)  Species and population (or stock) under propagation, and ESA status.
Lewis River Winter Steelhead (Onchorynchus mykiss)

1.3) Responsible organization and individuals
Name (and title): Chuck Johnson, Region 5 Operations Manager

Robin Nicolay, Complex Manager
Agency or Tribe:  Washington Department of Fish and Wildlife

Address: 600 Capitol Way North, Olympia, Wa. 98501-1091
Telephone: (360) 902-2653
(360) 225-2120
Fax: (360) 902-2943 (360) 225-6330
Email: johnsewj@dfw.wa.gov

nicolrbn@dfw.wa.gov
Also contact: Dan Rawding (360)906-6747
rawdidr@dfw.wa.gov
Fax: (360)906-6776

Other agencies, Tribes, co-operators, or organizations involved, including
contractors, and extent of involvement in the program:

Pacificorp (formerly Pacific Power and Light (PPL)) is the mitigation funding source on
the North Fork Lewis River . They provide funding for operations of the three existing
fish cultural facilities located on the North Fork system.

1.4) Funding source, staffing level, and annual hatchery program operational costs.
Funding for this program is provided through Pacificorp.

1.5) Location(s) of hatchery and associated facilities.

Lewis River Hatchery and trap (for broodstock collection) is located at RM 15.7 and the
Merwin Hatchery and trap is located at RM 19 on the Lewis River ( 27.0168).

1.6) Type of program.
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1.8)

1.9)

Appendix C
Integrated Harvest

Purpose (Goal) of program.

The goal of this program is to mitigate for the loss of winter steelhead due to the
development of the hydroelectric dams in the Lewis River basin and to provide harvest
opportunity.

Justification for the program.

This program will be operated to provide fish for harvest while minimizing adverse
effects on listed fish. This will be accomplished in the following manner:

1. Hatchery fish will be released as smolts at a time to minimize or eliminate adverse
interactions with listed fish.

2. Only appropriate stocks will be propagated.

3. Hatchery fish will be externally marked to distinguish them from wild fish.

4. Fish will be acclimated before release when possible.

5. Hatchery fish will be propagated using appropriate fish culture methods and consistent
with the Co-Managers' Disease Policy, spawning and genetic guidelines and state and
federal water quality standards.

6. These hatchery fish will be harvested at a rate that does not adversely effect wild fish.

7. Juvenile fish produced in excess to production goals will be dealt with appropriately.

List of program “Performance Standards”.

1.10) List of program “Performance Indicators”, designated by "benefits" and "risks."

Performance Standards and Indicators for lower Columbia River Integrated Harvest Steelhead

programs.
Performance Standard Performance Indicator Monitoring and Evaluation
Plan
Produce adult fish for harvest | Survival and contribution Monitor catch and measuring
rates survivals by periodical CWT
data

Meet hatchery production Number of juvenile fish Estimating number of fish

planted (weighing / counting
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goals released fish), monitoring proximity to
hatchery production goals,
number released recorded on
hatchery divisions "plant
reports", data available on
WDFW data base. Future

Brood Document (FBD).
Manage for adequate Hatchery and wild return Monitoring hatchery/wild
escapement rates return rates through trapping
Catch rates (at the hatchery or at weir),

spawning ground surveys
plus catch records.
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Minimize interactions with
listed fish through proper
broodstock management

Total number of broodstock
collected

Sex ratios

Timing of adult collection

Number of listed fish passed
upstream

Hatchery stray rate

Number wild fish used in
broodstock

Return timing of hatchery /
wild adults

Adherence to spawning
guidelines

Measuring number of fish
actually spawned and killed
to meet egg take goal at the
hatchery. Hatchery records.

Hatchery records

Start trapping prior to
historical start of the run,
continue trapping throughout
the run, dates and times are
recorded on hatchery
divisions "adult reports", data
available on WDFW data
base.

Hatchery records.
CWT data and spawning

ground surveys

Hatchery records

Hatchery records

Spawning guidelines
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Minimize interactions with Juveniles released as smolts | FBD and hatchery records
listed fish through proper
rearing and release strategies

Outmigration timing of listed
fish / hatchery fish

Hatchery records and
historical natural out-migrant
Hatchery stray rates data

Size, time and area of release

FBD and hatchery records

CWT data and mark /
unmarked ratios of adults

Maintain stock integrity and | Effective population size Spawning guidelines
genetic diversity

Hatchery-Origin Recruit Spawner surveys

Spawners
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Maximize in-hatchery
survival of broodstock and
their progeny; and

Limit the impact of
pathogens associated with
hatchery stocks, on listed fish

Fish pathologists will Co-Managers Disease Policy
monitor the health of
hatchery stocks on a monthly | Fish Health Exam Reports
basis and recommend
preventative actions /
strategies to maintain fish
health

Fish pathologists will
diagnose fish health problems
and minimize their impact

Vaccines will be
administered when
appropriate to protect fish
health

A fish health database will be
maintained to identify trends
in fish health and disease and
implement fish health
management plans based on
findings

Fish health staff will present
workshops on fish health
issues to provide continuing
education to hatchery staft.

Ensure hatchery operations
comply with state and federal
water quality standards
through proper environmental
monitoring

NPDES compliance Monthly NPDES records

1.11) Expected size of program.

1.11.1) Proposed annual broodstock collection level (maximum number of adult

fish).

400 fish (200 males and 200 females).

1.11.2) Proposed annual fish release levels (maximum number) by life stage and
location. (Use standardized life stage definitions by species presented in Attachment 2).

Life Stage Release Location Annual Release Level
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Life Stage Release Location Annual Release Level

Eyed Eggs

Unfed Fry

Fry

Fingerling

Smolts 100,000
Lewis River (27.0168), RM 4

1.12) Current program performance, including estimated smolt-to-adult survival rates,
adult production levels, and escapement levels. Indicate the source of these data.

Hatchery Trapping of Adult Winter Steelhead

Brood Year Lewis Trap Merwin Trap Total Trapped
1995 248 248
1996 109 203 312
1997 127 453 580
1998 317 267 584
1999 140 246 386

1.13) Date program started (years in operation), or is expected to start.
1995.

1.14) Expected duration of program.
Ongoing

1.15) Watersheds targeted by program.
N.F. Lewis River (27.0168)

1.16) Indicate alternative actions considered for attaining program goals, and reasons
why those actions are not being proposed.

Goals are presently being met.

SECTION 2. PROGRAM EFFECTS ON ESA-LISTED SALMONID
POPULATIONS.

2.1) List all ESA permits or authorizations in hand for the hatchery program.
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None

2.2) Provide descriptions, status, and projected take actions and levels for ESA-listed
natural populations in the target area.

2.2.1) Description of ESA-listed salmonid population(s) affected by the program.

- Identify the ESA-listed population(s) that will be directly affected by the program.
None

- Identify the ESA-listed population(s) that may be incidentally affected by the
program.

Lower Columbia Steelhead, Lower Columbia Chinook, Lower Columbia Chum, Mid
Columbia Steelhead, Upper Columbia Steelhead, Upper Columbia Spring Chinook,
Snake River Sockeye, Snake River Chinook, Snake River Steelhead, Willamette
Steelhead, Willamette Chinook and Columbia River Bull Trout.

2.2.2) Status of ESA-listed salmonid population(s) affected by the program.

- Describe the status of the listed natural population(s) relative to “critical” and
“viable” population thresholds (see definitions in “Attachment 1").

Critical and viable population thresholds have not been established for the above ESU's
and the populations within them. NMFS has formed a Lower Columbia River/Willamette
River Technical Review Team to review population status within these ESU's and
develop critical and viable population thresholds.

The SASSI report (WDFW) describes the status of winter steelhead in the mainstem
(N.F.) Lewis as "depressed".

- Provide the most recent 12 year (e.g. 1988-present) progeny-to-parent ratios,
survival data by life-stage, or other measures of productivity for the listed
population. Indicate the source of these data.

See below (other measures of productivity)*

- Provide the most recent 12 year (e.g. 1988-1999) annual spawning abundance
estimates, or any other abundance information. Indicate the source of these data.

*For Cedar Creek (tributary to the Lewis River) the annual spawning abundance for wild
winter steelhead were:

Year Number

1996 70
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1997 78
1998 38
1999 52

- Provide the most recent 12 year (e.g. 1988-1999) estimates of annual proportions of
direct hatchery-origin and listed natural-origin fish on natural spawning grounds, if
known.

Not known

2.2.3) Describe hatchery activities, including associated monitoring and evaluation
and research programs, that may lead to the take of listed fish in the target area,
and provide estimated annual levels of take (see “Attachment 1" for definition of
‘take”).

- Describe hatchery activities that may lead to the take of listed salmonid
populations in the target area, including how, where, and when the takes may occur,
the risk potential for their occurrence, and the likely effects of the take.

Broodstock collection at the traps directed at winter steelhead has a "low" potential to
take listed spring chinook. There has been "low" incidence of take on listed summer and
winter steelhead. WDFW estimates 100-300 fall chinook volunteer into the trap so there
may be a potential for "take" of listed natural fish.

Releasing fish that are not fully smolted may impose a take by competing
directly/indirectly as well as preying on listed fish.

- Provide information regarding past takes associated with the hatchery program,
(if known) including numbers taken, and observed injury or mortality levels for
listed fish.

100-300 listed fall chinook volunteer into the traps yearly (trapping mortality =7 adults).
8 listed winter steelhead volunteered into traps in 1998 (no trapping mortality).

6 listed summer steelhead volunteered into traps in 1998 ( trapping mortality = 1).

8 listed summer steelhead volunteered into traps in 1999 (no trapping mortality).

14 listed winter steelhead volunteered into traps in 1999 (no trapping mortality).

31 listed winter steelhead volunteered into traps in 2000 (no trapping mortality).

-Provide projected annual take levels for listed fish by life stage (juvenile and adult)
quantified (to the extent feasible) by the type of take resulting from the hatchery
program (e.g. capture, handling, tagging, injury, or lethal take).

Complete the appended “take table” (Table 1) for this purpose. Provide a range of
potential take numbers to account for alternate or “worst case ” scenarios.

100-300 adult fall chinook that volunteer into traps.

1-40 adult winter steelhead that volunteer into traps.
1-40 adult summer steelhead that volunteer into traps.
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- Indicate contingency plans for addressing situations where take levels within a
given year have exceeded, or are projected to exceed, take levels described in this
plan for the program.

No plan has been discussed with hatchery staff as yet. We are making every effort to
avoid stress and mortality on all listed stocks and to process all fish from our traps in a
timely manner.All wild stocks are carefully handled and trucked to a point in the river
system that would enhance their spawning ability and reduce their opportunity to re-enter
one of our traps.

SECTION 3. RELATIONSHIP OF PROGRAM TO OTHER
MANAGEMENT OBJECTIVES

3.1) Describe alignment of the hatchery program with any ESU-wide hatchery plan (e.g.
Hood Canal Summer Chum Conservation Initiative) or other regionally accepted policies
(e.g. the NPPC Annual Production Review Report and Recommendations - NPPC document
99-15). Explain any proposed deviations from the plan or policies.

Lower Columbia Steelhead Conservation Initiative; WDFW Wild Salmonid Policy;
[HOT.

3.2) List all existing cooperative agreements, memoranda of understanding, memoranda
of agreement, or other management plans or court orders under which program operates.

Existing agreements include the Columbia River Fish Management Plan (CRFMP).
3.3) Relationship to harvest objectives.

3.3.1) Describe fisheries benefitting from the program, and indicate harvest levels
and rates for program-origin fish for the last twelve years (1988-99), if available.

The releases of adipose-fin clipped winter steelhead provide sport harvest opportunity for
anglers in the Lewis and lower Columbia rivers. Fisheries targeting winter steelhead are
concentrated from December through February and extend through May 31 on the Lewis
River. Selective harvest regulations allow only the harvest of adipose-fin clipped winter
steelhead in the lower Columbia River to protect wild winter steelhead. Specific harvest
rates for the hatchery steelhead are unknown, however, punch card estimates for total
harvest of marked hatchery steelhead are available by month for all areas open to sport
harvest.

Only wild steelhead release fisheries are permitted in the Lower Columbia Management
Area (LCMA). Estimated tributary fisheries exploitation (includes incidental mortality
due to other-species targeted fisheries) rate in the LCMA on wild winter steelhead is < or
=to 10%.

3.4) Relationship to habitat protection and recovery strategies.
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Natural production has been affected by habitat degradation in Lewis River tributaries
and the passage barrier at Merwin Dam. Habitat restoration efforts have been taking place
on some of the tributaries such as Cedar Creek.

3.5) Ecological interactions.

Negatively impact program:

1). Competition for food when winter steelhead are released may increase their mortality
as well as predation from increasing numbers of birds such as mergansers and terns.
Although northern pikeminnows are present, the free flowing characteristics of the lower
river and water temperatures during emigration don't suggest that the species poses
significant risk to steelhead smolts.

Be negatively impacted by program:

2). Competition and predation of listed stocks by winter steelhead will depend on the
number, size and release time and stream residence time of the hatchery fish. This risk of
competition and predation assumes significant temporal and spatial overlap between the
hatchery-origin fish and the listed fish (steelhead are released below chinook rearing
areas to minimize interaction). Releasing large numbers of hatchery fish can stimulate
premature outmigration of wild (listed) fish (Hillman and Mullan 1989). This can reduce
survival because they would be smaller than normal at outmigration, making them more
vulnerable to predation.

Positively impact program:
3). Not known.

Be positively impacted by program:

4). If the hatchery-origin steelhead and listed stocks occupy the same areas at the same
time, the large number of hatchery-origin winter steelhead may provide listed salmonids
some protection from other salmonids and non-salmonids as well as avian predators.

SECTION 4. WATER SOURCE

4.1) Provide a quantitative and narrative description of the water source (spring, well,
surface), water quality profile, and natural limitations to production attributable to the
water source.

The holding ponds at the Merwin site are supplied with 100% Lake Merwin water (600
gallons per minute (gpm)). Water temperatures range below and above generally
acceptable levels (42-61 degrees Fahrenheit) during adult holding. Water clarity is good.
Water for incubation and rearing is from the same source and feeds 15 vertical
incubators, six intermediate ponds, four shallow troughs, ten raceways (9.5' x 80' x 2.5")
and four 1/4 acre rearing ponds. Total flow to these is approximately 5,000 gpm. Program
complies with all NPDES permits.
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4.2) Indicate risk aversion measures that will be applied to minimize the likelihood for
the take of listed natural fish as a result of hatchery water withdrawal, screening, or
effluent discharge.

Compliance with all NPDES related effluent monitoring and discharge permit conditions.

Intake screens meet all present NMFS requirements at Lewis River and Merwin
Hatcheries.

SECTION S. FACILITIES

5.1) Broodstock collection facilities (or methods).

All winter steelhead broodstock for the program are volunteers to the Lewis River (RM
15.7) and Merwin (RM 19) traps. Trapping for broodstock collection begins in December
and runs through January 31. The trap at Merwin Dam will be operated year round
(beginning in 2001) to remove hatchery-origin adults that volunteer to the trap outside the
broodstock collection period. Both traps have "V" weirs to prevent the escape of captured
fish. The Lewis River trap is 200" x 7' x 5' with a flow of 3,500 gpm. The Merwin trap is
approximately 60' x 12' x 7' with a flow of 25,000 gpm.

5.2) Fish transportation equipment (description of pen, tank truck, or container used).
All fish selected for spawning at the traps are transported by a 1,100 gallon tanker truck
to the holding ponds at Merwin Hatchery. When juveniles are released they are trucked
from the Merwin Hatchery to the release site at RM 4 on the Lewis River. Three trucks
are used; two are of 1,100 gallon capacity and the other truck is a 1,800 gallon capacity
tanker. All three trucks are supplied with water re-circulation pumps as well as oxygen
defusion systems.

5.3) Broodstock holding and spawning facilities.

There are four adult holding ponds (7.5' X 33' X 4' each ) at Merwin Hatchery where the
winter steelhead are spawned. Flow rate is 150 gpm for each pond.

5.4) Incubation facilities.

There are 15 stacks of vertical Heath incubators utilized for egg incubation and hatching.
Flows to each stack is 3.6 gpm.

5.5) Rearing facilities.

The rearing facilities consist of six intermediate ponds (4.5' X 34' X 2"), ten 9.5' x 80' x
2.5' raceways and four 1/4 acre ponds.

5.6) Acclimation/release facilities.
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Acclimation facilities consist of the rearing ponds referenced above in section 5.5 (Lewis
River water). Fish are collected at the rearing site, trucked and released at RM 4 on the
Lewis River.

Describe operational difficulties or disasters that led to significant fish mortality.

Despite the fact that all water supplied during incubation and early rearing for this stock
is ozone treated, we still experience periods of high mortality. These losses would be in
the category of difficulties rather than disasters. The condition or diseases associated with
these losses are saprolegniasis and low temp.We have also experienced high losses in the
adults being held for spawning during each of the past five seasons. These losses are
associated with saprolegniasis and IHN.

Indicate available back-up systems, and risk aversion measures that will be applied,

that minimize the likelihood for the take of listed natural fish that may result from
equipment failure, water loss, flooding, disease transmission, or other events that could
lead to injury or mortality.

Listed stocks are encountered only at the traps. All stocks encountered are carefully
handled and taken back to the river to an area to reduce re-capture. Both traps have
alternate water supplies and alarm systems. Frequent monitoring of traps has minimized
the risk of adult fish loss.

SECTION 6. BROODSTOCK ORIGIN AND IDENTITY

Describe the origin and identity of broodstock used in the program, its ESA-listing status,
annual collection goals, and relationship to wild fish of the same species/population.

6.1)

6.2)

Source.

Adipose-fin clipped winter steelhead returning to the Lewis and Merwin traps.
Supporting information.

6.2.1) History.

Origin is a mix of Beaver Creek, Skamania winter hatchery stocks.

6.2.2) Annual size.

400 adults.

6.2.3) Past and proposed level of natural fish in broodstock.

None

6.2.4) Genetic or ecological differences.
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Earlier return/spawning time than natural stocks.

6.2.5) Reasons for choosing.

To provide harvest opportunity while minimizing genetic and ecological risks to natural
fish. Locally adapted.

Indicate risk aversion measures that will be applied to minimize the likelihood for

adverse genetic or ecological effects to listed natural fish that may occur as a result of
broodstock selection practices.

Not selecting broodstock from listed natural winter steelhead.

SECTION 7. BROODSTOCK COLLECTION

7.1)  Life-history stage to be collected (adults, eggs, or juveniles).
Adults

7.2)  Collection or sampling design.
Collection of hatchery-origin winter steelhead is at two traps located at RM 15.7 (Lewis
River trap) and at the Merwin trap (base of Merwin dam) at RM 19. The Lewis River trap
is operated from April 15th to December 31st while the Merwin trap is open year round,
beginning in 2001. At the Lewis River trap, fish move up a denil ladder, through a "V"
weir and finally into a channel 200' X 7' X 5'. At the Merwin trap, fish have one step (of
a ladder) to jump over to an opening into a "V" weir. The fish enter into a darkened
chamber approximately 60' x 12' x 7'. All fish volunteer into trap.

7.3) Identity.
All hatchery-origin fish are adipose-fin clipped.

7.4)  Proposed number to be collected:
7.4.1) Program goal (assuming 1:1 sex ratio for adults):
200 males and 200 females.
7.4.2) Broodstock collection levels for the last twelve years (e.g. 1988-99), or for most
recent years available:

Year Adults

Females Males Jacks Eggs Juveniles
1988
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Year Adults
Females Males Jacks Eggs Juveniles

1989
1990
1991
1992
1993
1994
1995

117 * 570,657
1996

191 * 573,000
1997

136 48** 401,575
1998

190 190 546,000
1999

101 202 282,800

Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main
database)

*- Records not available for the number of males spawned (live-spawning took place, but
no data available).
**- 48 males spawned and killed, but no data available on number of live-spawned.

7.5) Disposition of hatchery-origin fish collected in surplus of broodstock needs.
Returned to river for increased recreational opportunity until late in the run timing period.
At that time, all adults trapped in excess of spawning needs are transported to local lakes
for fishing opportunity.

7.6)  Fish transportation and holding methods.
All fish selected for spawning are transported from the traps to the holding ponds at the
Merwin site. Traps are worked at least once each week and usually twice. Actual

transport time from Merwin trap is 5 minutes, from Lewis trap 10 minutes.

7.7)  Describe fish health maintenance and sanitation procedures applied.
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Adults are treated with formalin or hydrogen peroxide or a combination of both to control
fungus growth. Fish health measures are consistent with the Co-Managers Fish Health
Policy (1996).

7.8) Disposition of carcasses.

All carcasses are taken to the local landfill for disposal. No carcasses are provided for
nutrient enhancement, primarily due to disease (IHNV) concerns.

7.9) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic or ecological effects to listed natural fish resulting from the broodstock
collection program.

No listed natural spawning fish are taken for broodstock and are returned to the river.
Listed fish are transported to the river immediately upon handling. It is possible that a
wild fish could be held in one of our traps for a week in the worst case. Both traps are
fish friendly with stress and mortalities being extremely low.

SECTION 8. MATING

Describe fish mating procedures that will be used, including those applied to meet
performance indicators identified previously.

8.1) Selection method.
Marked winter steelhead are chosen over the entire run.
8.2) Males.

A spawning matrix of one primary male for fertilization backed up by a second male to
insure fertilization is always used no matter how large the egg take.

8.3) Fertilization.
The eggs from one female and a matrix for fertilization is used. One male's sperm is
provided as a primary and than later another males sperm is used as a backup. Disease
prevention includes water hardening of all eggs in an iodophore solution for one hour. A
100% sampling of ovarian fluid and kidney/spleen samples taken for virus check.

8.4) Cryopreserved gametes.

None used.

8.5) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic or ecological effects to listed natural fish resulting from the mating scheme.

Hatchery fish have been selected for early spawning (December and January) to decrease
the chances of mating with listed natural fish. Also, all hatchery-origin fish are marked.
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SECTION 9. INCUBATION AND REARING -

Specify any management goals (e.g. “egg to smolt survival”) that the hatchery is currently
operating under for the hatchery stock in the appropriate sections below. Provide data on
the success of meeting the desired hatchery goals.

9.1) Incubation:

9.1.1) Number of eggs taken and survival rates to eye-up and/or ponding.

Brood Year Eggs Taken % survival to eye up /
ponding

1995 Could not find available data

1996 573,000 ** 55.38 %
1997 466,375 ** 79.52 %
1998 675,839 ** 91.94 % *
1999 416,288 70.10 % *
2000 371,957 64.64 % *

*  Loss percentage includes includes eggs destroyed due to IHN positive results.
** Includes eggs shipped green and eyed.

9.1.2) Cause for, and disposition of surplus egg takes.

With mortality rates of approximately 16%, due to poor fertilization (green males) and
past disease problems (IHNV), extra eggs have been taken.