2017
ANNUAL MANAGEMENT PLAN
KITOI BAY HATCHERY
Kodiak Regional Aquaculture Association

This plan remains in effect until superseded by a new annual management plan (AMP) in the
following year. Kodiak Regional Aquaculture Association (KRAA) will notify the Alaska
Department of Fish and Game (ADF&G) private nonprofit (PNP) hatchery program coordinator
in a timely manner of any departure from the AMP. That notification will be in the form of a
request to amend the AMP. No variation or deviation will be implemented until an AMP
amendment has been approved or waived by both the department and KRAA. This policy applies
to all hatchery operations covered under the AMP.

INTRODUCTION

The Kitoi Bay Hatchery (KBH) is located on Afognak Island (58°11.04 N lat, 152°21.04 W long)
on the west side of Izhut Bay approximately 48 km (30 miles) north of the city of Kodiak
(Appendix Al). The hatchery infrastructure was constructed in 1954 by the U. S. Department of
the Interior, Fish and Wildlife Service (USFWS), but was destroyed in the 1964 earthquake and
rebuilt by the Alaska Department of Fish and Game (ADF&G) in 1965.

Funding for the hatchery was provided exclusively by ADF&G prior to state fiscal year 1987
(FY87) and was provided jointly by ADF&G and Kodiak Regional Aquaculture Association
(KRAA) from FY87 to FY91. The hatchery has been fully funded by KRAA since FY92. KBH
is owned by the State of Alaska and KRAA operates the facility under an agreement with the
State of Alaska. The hatchery is operated in accordance with AS 16.10.400-480, the KBH Basic
Management Plan (BMP), KBH Annual Management Plan (AMP), and private nonprofit (PNP)
hatchery permit #29.

The hatchery was initially designed as a sockeye salmon (Oncorhynchus nerka) research facility.
By 1976, hatchery production priorities switched to pink salmon (O. gorbuscha) fisheries
enhancement. The present goal of the facility is to provide enhanced common property salmon
fishing opportunities for Kodiak Management Area (KMA) fishermen by increasing returns of
pink, chum (O. keta), coho (O. kisutch), and sockeye salmon through broodstock development,
egg takes, incubation, hatching, rearing and releasing juvenile salmon, primarily to the Kitoi Bay
area. KBH primarily increases salmon harvest of KMA commercial fisheries. Secondary user
groups (in terms of the number of salmon harvested) of hatchery production include subsistence
and sport fishermen. KBH has the capacity to produce 230 million juveniles of all life stages
(fry, fingerling, presmolt, and smolt).

The purpose of this AMP is to describe the proposed stocking, rearing, and egg-take activities to
be undertaken by KBH in 2017, anticipated 2017 salmon runs resulting from KBH projects, and
management of KBH salmon in Kodiak waters. Appendix A contains maps showing the KMA
and the location of KBH and various projects. Appendix B contains KBH salmon production



records. Appendix C contains tables to demonstrate data used for return and harvest estimates
and Appendix D cites all relevant KBH fish transport permits (FTP).

1.0 OPERATIONAL PLANS FOR 2017

1.1 Egg-take Limits and Broodstock Sources

PNP salmon hatchery permit number 29, approved permit alterations, and the KBH BMP specify
the maximum green egg capacity and broodstock by species. Hatchery release sites are similarly

authorized and projects are further delimited by fish transport permits (FTPs).

Species Permitted Level Donor Stock Egg-Take Goal Release Site
Chum salmon 36,000,000 | Big Kitoi Creek 36,000,000 Kitoi Bay
Pink salmon 215,000,000 | Big Kitoi Creek 215,000,000 Kitoi Bay
Coho salmon 2,300,000 | Big Kitoi Creek 1,800,000 Kitoi Bay

Big Kitoi Creek 190,000 | Crescent Lake

Big Kitoi Creek 230,000 | Jennifer Lake

Big Kitoi Creek 40,000 Katmai Lake
Big Kitoi Creek 40,000 Ruth Lake

Sockeye salmon 850,000 | Little Kitoi Lake/ 850,000 | Little Kitoi Lake
Saltery Lake

! Saltery Lake is ancestral stock for Little Kitoi Lake sockeye and is permitted as a backup brood source.
1.2 Capture, Egg take, Transport, and Carcass Disposal Plans
1.2.1 Chum Salmon: Big Kitoi Creek

Approximately 40,000 returning adult KBH chum salmon will be needed for broodstock in
2017 to achieve the egg-take goal of 36 million eggs. Adults are collected and contained
behind a barrier seine prior to ascending the fish ladder to the broodstock raceways where the
eggs are collected. KBH uses the dry spawning method and eggs are water hardened in an
iodophor solution for one hour prior to being loaded into incubators. No Big Kitoi Creek
(BKC) chum salmon gametes are transferred to any other location. Chum salmon egg
collection normally occurs between July 15™ and August 1%. Chum salmon carcasses are
disposed of in Outer Kitoi Bay.

1.2.2 Pink Salmon: Big Kitoi Creek

Approximately 425,000 returning adult KBH pink salmon will be needed for broodstock in
2017 to achieve the egg-take goal of 215 million eggs. Adults are collected and contained




behind a barrier seine prior to ascending the lower section of the fish ladder where the eggs
are collected. KBH uses the dry spawning method before eggs are loaded into incubators. No
BKC pink salmon gametes are transferred to any other location. Pink salmon egg collection
normally occurs between September 1% and the 21%. Pink salmon carcasses are disposed of in
Outer Kitoi Bay.

1.2.3 Coho Salmon: Big Kitoi Creek

Approximately 6,000 returning adult KBH coho salmon will be used for broodstock in 2017
to achieve the egg-take goal of 2.3 million eggs. Coho salmon eggs will be collected in 2017
for future releases into Big Kitoi Bay, Jennifer, Ruth, Crescent, and Katmai lakes. Adults are
collected and contained behind a barrier seine prior to ascending the fish ladder to the
broodstock raceways where the eggs are collected. KBH uses the dry spawning method and
eggs are water hardened in an iodophor solution for one hour prior to being loaded into
incubators. No BKC coho salmon gametes will be transferred to any other location. Coho
salmon egg collection normally occurs on November 1%. Coho salmon carcasses are
disposed of in Outer Kitoi Bay.

1.2.4 Sockeye Salmon: Little Kitoi Lake

Approximately 1,200 adult sockeye salmon returning to Little Kitoi Lake (LKL) will be used
for broodstock in 2017 to achieve the egg-take goal of 850,000 eggs. Sockeye salmon adults
are collected by seining in LKL during the first week of September. Broodstock are held in
20° x 20’ net pens in LKL for about two weeks prior to egg collection. Standard sockeye
salmon egg-take procedures will be used during egg take and eggs are water hardened in an
iodophor solution for one hour prior to transfer back to KBH for incubation. Sockeye salmon
gametes will be transferred from LKL to KBH for incubation, rearing, and release back into
LKL, but none will be transferred to any other location. Egg collection normally occurs
between September 14™ and the 21%. Carcasses from the sockeye salmon egg takes in LKL
are disposed of in the lake.

1.3 Incubation Plans
1.3.1 Chum Salmon

Chum salmon eggs are incubated in the main hatchery building in two types of NOPAD
incubators supplied with ultraviolet (UV)-treated water. Kitoi NOPADs are loaded at
420,000 green eggs and 235,000 eyed eggs. Regular NOPAD incubators are loaded at
336,000 green eggs and 200,000 eyed eggs. Fry generally emerge from incubators during the
last week of February or the first week in March. All chum salmon fry are non-volitionally
ponded from these incubators, through a high-density polyethylene (HDPE) line, directly to
saltwater net pens. Approximately 16.0 million brood year 2016 (BY16) chum salmon
juveniles are currently incubating at KBH for release in 2017.



1.3.2 Pink Salmon

Pink salmon eggs are incubated in the main and expansion hatchery buildings in Kitoi
NOPADs, regular NOPADs and Kitoi box incubators. Kitoi NOPADs are loaded at 500,000
green eggs and 350,000 eyed eggs. Regular NOPADs are not loaded with green eggs, but are
loaded with 304,000 eyed eggs. Kitoi box incubators are loaded at 825,000 green eggs at egg
take and at 430,000 eyed eggs after pick. Fry generally emerge from incubators during the
third week in March. All fry in Kitoi Box incubators move volitionally to saltwater net pens
through polyvinyl chloride (PVC) piping and are enumerated with electronic fry counters.
This represents about 52% of the number of juveniles or about 36 million fry. The remaining
48% of pink salmon fry or about 33 million juveniles will move non-volitionally through a
separate HDPE outmigration line to saltwater net pens. Approximately 69 million juveniles
are currently incubating at KBH for release in 2017.

1.3.3 Coho Salmon

Coho salmon eggs are currently incubated in Kitoi box and NOPAD incubators located in the
Coho Annex. The annex is an isolated incubation room attached to the Main Hatchery
Building. Coho salmon NOPAD Incubators are partitioned for single family tracking for
BKD and loaded at 60,000 green eggs at egg take. After single family tracking is complete,
Kitoi Boxes will be loaded at 325,000 eyed eggs. Fry generally emerge from incubators
between the third week in May to the first week in June. All fry move volitionally from
incubators, through PVC piping, to a collection trough, where they are enumerated and
ponded into raceways. Approximately 440,000 BY16 coho salmon eggs are currently
incubating at KBH for release in 2017 and 2018.

1.3.4 Sockeye Salmon

BY16 Sockeye salmon eggs were transported to KBH from Pillar Creek Hatchery (PCH) at
the eyed stage from their collection at Saltery Lake. BY17 eggs are anticipated to be
transferred to KBH from the Little Kitoi Lake remote egg collection site. BY16 and BY17
eggs are incubated in an isolated room in Kitoi box incubators supplied with UV-treated
water. The eggs are disinfected prior to loading into the incubators. Incubators are loaded at
approximately 125,000 green eggs each. Fry generally emerge from incubators between the
second week of May and the last week in May. Fry emerge volitionally from incubators into
start tanks, which are placed adjacent to the incubators and then are transferred to raceways
supplied with UV-treated water. Approximately 616,000 BY16 LKL sockeye salmon eggs
are currently incubating at KBH for releases in 2017 and 2018.

1.4 Rearing and Release Plans
1.4.1 Chum Salmon

Approximately 16 million BY16 chum salmon fry will be reared in net pens and released
between 2.0 and 4.0 grams (g) within the Inner Kitoi Bay Section between May 5 and June 1,
2017 (Appendix B1). Fry will be reared in saltwater net pens for approximately 14 to 18
weeks. Fry will be released in two separate groups in 2017; the first half of the juveniles will



be released between May 5 and May 15 and the second group will be released two weeks
later. The late release group will be split into empty pens that result from the first release.

1.4.2 Pink Salmon

Approximately 69 million BY16 pink salmon fry will be reared in net pens and released at
0.8 g within the Inner Kitoi Bay Section between May 5 and May 15, 2017 (Appendix B2).
The fry will be reared in saltwater net pens for approximately 3 to 9 weeks.

1.4.3 Coho Salmon

Approximately 1.0 million BY15 coho salmon smolt will be reared in net pens and released
at 20.0 g within the Inner Kitoi Bay Section between June 3 and June 17, 2017 (Appendix
B3).

Approximately 400,000 BY16 coho salmon fry will be ponded in June of 2017 and reared at
KBH for release to several different locations. Due to a BY16 broodstock shortage from
environmental factors, the egg collection goal was not achieved; therefore, there will be no
releases to Ruth or Jennifer Lakes in 2017. Normally, KBH releases 30,000 coho salmon fry
into Ruth Lake, 200,000 fry into Upper and Lower Jennifer lakes, and 165,000 fry into
Crescent Lake around the middle of July and an additional 28,000 presmolt will be released
into Katmai Lake around the beginning of October. The Crescent and Katmai lake releases
are yet to be determined and will depend on number of surviving fry, but are expected to be
around 12,000 presmolt at each location. Approximately 350,000 million fry will be retained
at KBH for rearing and eventual release within the Inner Kitoi Bay Section as 20.0 g smolt in
June of 2018.

1.4.4 Sockeye Salmon

Approximately 590,000 BY15 LKL sockeye salmon smolt will be reared in net pens in LKL
and released at 22.0 g into the Little Kitoi Estuary (LKE) in the first week of June 2017
(Appendix B4). The fish will be transported to LKL in an oxygenated transfer tank and
pumped into net pens in the lake for approximately three to five weeks of rearing and
imprinting. Smolt will then be siphoned from net pens to the estuary at release, which will
occur during the peak outmigration of the resident sockeye salmon smolt, which usually
occurs the beginning of June.

Approximately 50,000 BY15 sockeye salmon presmolt will be transferred to Ouzinkie Boat
Harbor (OBH) for imprinting and release. The fish will be transported to OBH in an
oxygenated transfer tank and pumped into net pens in the harbor for approximately three to
four weeks of rearing and imprinting. Release will occur around the first week of June at
approximately 22.0 g.

Approximately 616,000 BY16 sockeye salmon eggs (Saltery) are currently incubating at
KBH and will be reared and released into LKL and OBH in 2017 and 2018. Approximately
100,000 BY15 presmolt (LKL) will be released directly into LKL in October 2016.



Approximately 50,000 to 100,000 smolt (OBH) and 560,000 smolt (LKL) will be transferred
for short-term net pen rearing and imprinting prior to being released in the spring of 2018.

2.0 WILD DONOR STOCK MANAGEMENT

In 2017 and beyond, there are no plans or expectations to use naturally-spawning salmon stocks
as donor stocks for KBH broodstock and egg takes.

Management of KBH salmon stocks is detailed in the Hatchery Return Management section
below.

2.1 Common Property Fisheries

Not applicable.

2.2 Escapement Requirements

Not Applicable.

2.3 Donor Stock Collection Procedures

Not Applicable.

3.0 HATCHERY RETURN MANAGEMENT

Management of salmon harvested by subsistence and commercial fishermen is conducted by the
ADF&G Division of Commercial Fisheries through permitting, preseason development of
regulatory management plans and annual harvest strategies, inseason management actions by
emergency order (EO) establishing fishing time and area (within guidelines in management
plans) based on harvest strategies and inseason salmon escapements and/or other conservation
considerations.

Harvest of salmon by sport anglers and personal use fishermen is managed by the ADF&G
Division of Sport Fish in accordance with regulations as provided in 5 AAC 47 — 5 AAC 75.
Emergency orders may be issued to liberalize or restrict sport fisheries based on achievement of
broodstock goals.

KRAA staff work closely with the Kodiak ADF&G commercial and sport fisheries area
management biologists (AMBS) to assure that they have information that KRAA can provide to
manage the associated fisheries. KRAA is involved in cooperative projects with ADF&G and
assists in the management of natural stocks by providing funding and personnel to gather data
necessary for sustainable management of Kodiak salmon populations. Further, KRAA staff share
openly with ADF&G salmon management staff any in-season observations on salmon runs or
fishery issues.

KBH is a remote facility located on the east side of Afognak Island (Appendix Al). KBH
released salmon to return to waters adjacent to the hatchery. The Kitoi Bay commercial fishery
harvest strategy is described in the Eastside Afognak Management Plan (5 AAC 18.365) and is



designed to increase fishing opportunities for the commercial salmon fishery in the Duck, Izhut,
and the Inner and Outer Kitoi bays sections (Appendix A2), while providing for adequate returns
to KBH.

In-season management of KBH salmon runs is complex, with overlapping run timing between
species and multispecies broodstock priorities. The ADF&G Kodiak Salmon AMB will open and
close the Duck, Izhut, and Inner and Kitoi bays sections adjacent to the KBH as needed to
harvest hatchery salmon returns in common property or cost-recovery fisheries. During
broodstock collection periods, adjustments to fishing periods in KBH management units will be
necessary. Communication between the Kodiak salmon fisheries AMB and the Kitoi Bay
hatchery manager is essential to secure broodstock to achieve egg-take goals while maintaining
harvests on high quality hatchery returns.

3.1 Hatchery Return Projections
3.1.1 Chum Salmon

The midpoint estimate for adult chum salmon returning to KBH in 2017 is 87,000 (range
60,900 to 113,100), assuming a 0.64% marine survival (Appendix C1) from the 2014 fry
release of 21.9 million. (76% 0.3)

3.1.2 Pink Salmon

The midpoint estimate for adult pink salmon returning to KBH in 2017 is 10.1 million (range
7.6 million to 12.6 million), assuming a 7.33% marine survival (Appendix C1) from the
2016 fry release of 138.1 million.

3.1.3 Coho Salmon

The midpoint estimate for adult coho salmon returning to KBH in 2017 from the Kitoi Bay
smolt release is 171,800 (range 117,900 to 242,200), assuming a 14.2% marine survival
(Appendix C1) from the 2016 smolt release of 1.2 million.

3.1.4 Sockeye Salmon

The midpoint estimate for adult sockeye salmon returning to LKL in 2017, from KBH
releases is 72,200 (range 55,000 to 91,800), assuming a 7.5% survival for fall presmolt and a
16% survival for smolt (Appendix C1).

3.2 Returns to Common Property Fisheries
3.2.1 Chum Salmon

Chum salmon are produced for harvest by the common property fishery. The anticipated
2017 KBH chum salmon run is 87,000 fish. About 40,000 adults will be needed for
broodstock. Additionally, BKC chum salmon escapement is monitored by KBH staff with an



annual escapement objective of 2,000 adults. An estimated 45,000 chum salmon are available
for common property harvest.

Chum salmon produced at KBH are taken in the commercial common property fishery in the
Duck, Izhut, and Kitoi Bay sections. The chum salmon run begins in early June, peaks in late
June to early July, and ends in late July. The initial KBH chum salmon commercial fishery
opening is expected to occur on June 9, 2017, but may occur as early as June 1, 2017.
Portions of the Inner and Outer Kitoi, and Izhut sections are expected to close for broodstock
collection around June 30, 2017. The Duck Bay Section will open and close depending of
the strength hatchery chum and sockeye salmon.

3.2.2 Pink Salmon

Pink salmon are produced for the common property fishery, as well as for cost recovery. The
anticipated 2017 KBH pink salmon return is 10,118,800 fish. Approximately 425,000 pink
salmon adults will be needed for broodstock. The 2017 cost recovery harvest goal determined
by the KRAA Board of Directors is 6,000,000 Ibs. Based on average odd year cost recovery
weights an additional 1,791,045 adults is required for cost recovery. Broodstock collection
will be prioritized above cost recovery. Additionally, BKC pink salmon escapement is
monitored by KBH staff, with an annual escapement objective of 15,000 adults.

Pink salmon produced at KBH are harvested in the commercial fishery in the Duck, Izhut,
and Kitoi Bay sections. The Kitoi Bay pink salmon return begins in late-July, peaks in mid-
August, and ends in late August to early September. The initial fishery opening for pink
salmon will likely be mid-July and is designed to assess run strength and timing and to
harvest excess males, which arrive during the early portion of the run. Portions of the Inner
and Outer Kitoi, and Izhut sections could close to commercial common property fishing for
cost-recovery operations around August 1, 2017. The Duck Bay section will open and close
depending on the strength of mixed wild and hatchery pink salmon.

The number of pink salmon available for the common property fishery will depend on a
combination of marine survival, average adult fish weight, and KRAA’s cost recovery
harvest needs. In addition, once cost-recovery operations are complete, portions of the Izhut
and Kitoi Bay sections could close for pink salmon broodstock collection.

3.2.3 Coho Salmon

The anticipated 2017 KBH coho salmon run is 171,800 fish. About 6,000 adult coho salmon
are required for broodstock. Approximately 165,800 coho salmon are available for common
property harvest.

Coho salmon produced at KBH are harvested in the commercial common property fishery in
the Duck, Izhut, and Kitoi Bay sections. The coho salmon run is expected to start in early
August, peak in late August, and continue through early September. KBH coho salmon will
be harvested incidental to the pink salmon fishery in the Duck, 1zhut, and Kitoi Bay sections
as well as in directed coho salmon fisheries in late August and early September. After August
24, fishing time in some of these sections will depend on the abundance of local and hatchery



coho salmon. Coho salmon returning to Jennifer and Ruth lakes will also be harvested during
these commercial fisheries.

3.2.4 Sockeye Salmon

The anticipated 2017 KBH sockeye salmon run is 72,200 fish. About 1,200 adult sockeye
salmon are required for broodstock. Sockeye salmon broodstock is collected in LKL
following an average escapement of 7,000 into the system. When maturing adults aggregate
in the lake, they are captured by beach seine and sorted by sex into floating net pens, where
they are held until ready for egg collection. Approximately 65,200 sockeye salmon are
available for common property harvest.

Sockeye salmon produced at LKL are harvested in the commercial common property fishery
in the Duck, Izhut, and Kitoi Bay sections. However, a portion of the LKL sockeye run is
also harvested incidentally in the cost recovery program. The sockeye salmon run should
begin in late June and continue through late August with the peak occurring during the last
two weeks of July.

4.0 EVALUATION/SPECIAL STUDIES
4.1 Marking and Tagging Programs
4.1.1 Chum salmon

All BY16 chum salmon juveniles were marked using differential water sources from Big
Kitoi Lake (deep and shallow) and the marking program will continue for all BY 16 juveniles.
Two different marks were given to BY16: 3,1,3H for the regular release and 3n,2n,3H for the
late large group that will be released approximately two weeks after the initial release.

4.1.2 Pink Salmon

There is no marking requirement for pink salmon releases from KBH.
4.1.3 Coho Salmon

There is no marking requirement for coho salmon releases from KBH.
4.1.4 Sockeye Salmon

BY16 Sockeye salmon eggs had a mechanical issue during the dry marking process and the
marking went incomplete. The BY16 mark was assigned as 3,2H but only a 1H or 2H was
accomplished. The mark will be verified by both the KRAA otolith lab and the ADF&G
MTA lab. KBH intends to continue otolith marking sockeye salmon eggs for all future
production.



4.2 Evaluation
4.2.1 Chum Salmon

Chum salmon scales are collected in the common property fishery and from broodstock
returning to hatchery raceways during egg take to determine the age composition of the
returning adults. The data is used for determining survivals and forecasting.

BY16 Chum salmon are otolith marked in two different groups; the first half of juveniles
have a been marked with a 3,1,3H mark and will be released normally, while the second half
of juveniles are marked with a 3n,2n,3H mark and will be released two weeks later. Returns
will be evaluated for the success of the two different rearing strategies by collecting otoliths
and evaluating differential thermal marks. Otoliths will be collected during scale collections
in the common property fishery, from broodstock, and from Kodiak processors.

4.2.2 Pink Salmon

Adult pink salmon are sampled throughout cost-recovery operations to gather information on
average weight, sex ratio, average quality, and species composition of fish sold.

4.2.3 Coho Salmon

Coho smolt are evaluated for osmoregulation capability each spring prior to the transfer of
the entire juvenile population to salt water. Sequential test groups of 100 smolt are held in
saltwater test pens for up to one week starting around the middle of April. Once 100%
survival is observed, transfer of the remaining smolt to saltwater net pens is initiated.

4.2.4 Sockeye Salmon

Sockeye salmon scales are collected in the Kitoi Bay sport fishery and from sockeye
returning to hatchery raceways during chum egg take to determine the age composition of the
returning adults. In 2017, scales will also be collected from sockeye salmon adults entering
Little Kitoi Lake. The data is used for determining survivals and forecasting.

Emigrating sockeye salmon smolt are enumerated from Little Kitoi Lake. The data is used to
aid in forecasting. In 2017, age, weight and length data will be collected from the emigrating
smolt (Operational plan in process). Data will be use to reconstruct brood tables and to
provide condition factor for fish rearing in the lake.

BY 16 sockeye salmon were attempted to be otolith marked, but due to a mechanical issue the
mark was abandoned. Anticipated mark was 3,2H but only a 1H or 2H was given.
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APPENDIX A. MAPS
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Appendix Al.-Map of the Kodiak Management Area.
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Appendix A2.—Map of Izhut (252-30), Duck (252-31), and Inner and Outer Kitoi Bay Sections
(252-32).

N —— Section Boundaries

_ Pillar Cape to Haystack
v Rock Boundary

- Closed Waters

Afognak
Island

Izhut Bay
Section

252-30

Inner Kitoi
Bay_Section”

| 252132
= o
‘ & ) | )
Outer Kitoi s
Bay, S}..Action
252-32
o

Peril Cape

{ . Duck Bay Section
\ 252-31

14



Appendix A3.—Map of the Kitoi Bay Special Harvest Area (Innada@uter Kitoi Bay Sections).
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