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1.0 . INTRODUCTION

This is the first of a series of Phase II or 5-year salmon planning documents for the
Prince William Sound, Copper-Bering River Region. This document describes projects that
are needed to manage, rehabilitate and enhance the commercial, subsistence and sport
salmon fisheries. The region encompasses Alaska Department of Fish and Game (ADF&G)
Commercial Fisheries Management Area E and includes the marine waters and watersheds
between Cape Suckling and Cape Fairfield (Figure 1, page 2). The communities of
Valdez, Cordova, Glennallen, Whittier, Chitina, Copper Center, Gulkana, Gakona, Chis-
tochina, Tatitlek, McCarthy, Paxson and Mentasta Lake are located within the region.

This document is a compilation of two Phase II plans, i.e. the Prince William Sound Area
Plan and the Copper River Area Plan. The Prince William Sound Area encompasses the
marine waters and watersheds from Cape Fairfield in Blying Sound to Hook Point on
Hinchinbrook Island (Figure 2, page 3), and includes nine commercial salmon fishing dis-
tricts, i.e. the Eastern, Northern, Unakwik, Coghill, Northwestern, Eshamy, Southwestern,

Montague and Southeastern districts.

The Copper River Area encompasses the Copper River District and includes the marine
waters and watersheds from Hook Point to Point Martin (Figure 3, page 4).

This plan does not include project recommendations for the Bering River Area. This area
is comprised of the marine waters and watersheds of the Bering River District. This is
the easternmost area in the region and is located between Pt. Martin and Cape Suckling
{Figure 3, page 4). Opportunities to increasc harvests are thought to be minimal at this
time. Major factors limiting traditional management, rehabilitation and enhancement
activities include the lack of road access, a major glacial influence in the watersheds and
estuary and the lack of suitable ‘hatchery water sources. To facilitate oil and coal devel-
opment, construction of a road from Cordova has been proposed. Should this occur, the
Prince William Sound Regional Fisheries Planning Team (PWSRPT) should reevaluate
opportunities for -improving -the salmon fishery. Effort and harvest data for the Bering
River Area are presented in Appendices 30 and 31 (pages A-66 through A-69).

Phase II plans are an extension of the Phase I Plan approved by the Commissioner of
ADF&G in 1983. The Phase I Plan includes projections of salmon harvests and user
demands, projections of shortfalls in salmon harvests, a discussion of gaps in knowledge
and shortages of access routes and campground facilities, a compilation of 20-year goals
and objectives and a list of alternative strategies and projects needed to achieve the goals

and objectives.

Phase II plans encompass 5-year goals and objectives and describe projects that are needed
during the next 5 years. Specifically, this Phase II Plan has been prepared to..

1) present an update of key data utilized or not included in the Phase I Plan;

2) establish evaluation, selection and prioritization criteria; -

3) evaluate the management, rehabilitation and enhancement status of the fisheries;

4) establish 5-year goals and objectives as a start towards meeting the 20-year goals
and objectives of the Phase I Plan;

5) evaluate needs and opportunities and describe potential projects for managing,
rehabilitating or enhancing the salmon fishery;
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Figure 2. The Prince William Sound Area with the approximate district and subdistrict boundary lines.
Lines are used for salmon fishery management and catch reporting purposes.
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6) evaluate the potential impact of candidate pro_;ccts on run tlmlng, user-group
harvests and management practices; and

7) set forth recommendations and establish priorities for new pI‘OJCCtS during the
next 5 years.

Project documents contained within the Phase II plans include a listing of the agencies
involved, a brief statement of the objectives and a brief narrative describing the location
of the project and rationale behind the project. Phase II plans will be updated periodi-
cally during the 20-year planning period. :

This document was prepared by the Prince William Sound Regional Fisheries Planning
Team. According to the ADF&G Regional Planning Team Charter, each regional planning
team (RPT) has a mission to "plan for the long-term future of the salmon resource within its
region. The RPT’s primary responsibility is to initiate and continue an orderly process that
examines the full potential of the region’s salmon production capacity" (Appendix 1 page A-
1). The PWSRPT consists of a chairman, 3 representatives of the Prince William Sound
Aquaculture Corporation (PWSAC) and 3 representatives of ADF&G. PWSAC also has 3
alternate members, any of whom fill in during absences of the regular PWSAC members.
The following is a list of Team members as of Feb. 20, 1985. Connie Taylor was a regular
PWSAC representative from the inception of the Team until February, 1985. '

Mike McCurdy, Chairman, ADF&G, Division of Commercial FlShCI‘lCS

Matt Luck, PWSAC

Armin Koernig, PWSAC

Bob Blake, PWSAC

Jerry McCune, PWSAC (alternate)

Ron Bowen, PWSAC (alternate)

Connie Taylor, PWSAC (alternate)

Paul Krasnowski, ADF&G, Fisheries Rehabilitation, Enhancement and
Development (FRED) Division

Dennis Haanpaa, ADF&G, Division of Commercial Fisheries

Dave Watsjold, ADF&G, Sport Fish Division

The USDA Forest Service and USDI Fish and Wildlife Service are-ex officio members.
The Chairman has no voting power, subsequently, there are 6 voting members. The
PWSRPT had a full time planner, Tom Namtvedt. He coordinated activities of the Plan-
ning Team and served as the principal writer of the plans. -

Planning is an ongoing function, and the RPT will meet at least once annually and as
many times as necessary to:

1) update the Phase I and Phase II plans;

2) evaluate ongoing rehabilitation and enhancement projects;

3) discuss new projects considered for implementation;

4) evaluate new opportunities which may be investigated as potential projects;

5) review and comment on both private non-profit (PNP) and ADF&G annual
hatchery management plans;

6) review PNP hatchery permit applications and proposed permit alterations and
make recommendations to the Commissioner;

7) review and comment to the Commissioner on PNP permit suspensions or
revocations proposed by the Commissioner;

8) review the recent year’s events relating to the salmon fishery of the region; and

9) discuss industrial development projects and potential impacts of these projects

on salmon.



Appendix 2 (page A-9) presents State regulations governing PNP hatcheries, regional
planning teams and regional and hatchery plans.

To. assist the PWSRPT, the Prince William Sound Project Development Committee was
formed on January 22, 1985. The Committee will provide the following support services
to the PWSRPT.

1) Projects for short range implementation will be planned and developed to
coordinate hatchery production, transport, marking, and evaluation among the
various divisions and agencies involved.

2) Projects identified in the Regional Plan for possible future implementation will
be reviewed periodically from a technical standpoint.

Committee members currently include:

Bill Hauser, current Chairman, ADF&G, FRED Division
Kelly Hepler, ADF&G, Sport Fish Division

Kurt Nelson, USDA Forest Service, Anchorage

Dennis Haanpaa, ADF&G, Division of Commercial Fisheries
Jeff Koenings, ADF&G, FRED Division, Limnology Section
Brian Allee, PWSAC

Tim McDaniel, ADF&G, FRED Division

others as needed

The public review draft of the Copper River Area Plan was completed in 1984 and the
public review draft of the Prince William Sound Area Plan was completed in 1985.
Because of time constraints, catch and hatchery data for 1985 are not included.

Public Participation in the preparation of this Phase II Plan was solicited through the use
of open RPT meetings and the wide-spread distribution of the review draft plans.

RPT meetings were held in Anchorage and Cordova:

November 8-9, 1983 Anchorage
December 12-13, 1983 Cordova
January 19-20, 1984 Anchorage
February 21,22,29, 1984 Anchorage
April 17-18, 1984 Cordova
October 22-23, 1984 Cordova
November 27, 1984 Anchorage
January 21-22, 1985 Anchorage
February 20, 1985 Cordova
April 5-6, 1985 Cordova
January 7-8, 1986 Cordova

RPT meetings were advertised as public meetings in newspapers publAished in Anchorage,
Cordova, Fairbanks, Copper Center and Valdez.

A total of 500 copies of Copper River Area Plan and 500 copies of the Prince William
Sound Area Plan were distributed - for public review. The Copper River Area Plan was
available at ADF&G offices in Anchorage, Cordova, Glennallen and Fairbanks. Copies
were also available at the offices of Cordova District Fishermen United (CDFU) and
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PWSAC. The Prince William Sound Area Plan was available at ADF&G offices in
Anchorage, Cordova and Glennallen as well as of fices of CDFU, PWSAC and the Valdez
Fisheries Development Assn. (VFDA).. Readers of the Copper River Area Plan were
instructed to submit comments to the RPT by November 30, 1884. Recaders of the Prince
William Sound Area Plan were instructed to submit comments by December 27, 1985. The
RPT convened on January 7 and 8, 1986, and each comment was reviewed by the Team.
The plan was amended as deemed necessary and was submlttcd to-the Commlsswncr of
ADF&G for review and approval.



2.0 AREA PROFILE

The Prince William Sound and Copper River areas combined contain approximately 34,000
sq. miles of land, streams, lakes and marine waters. Both areas were heavily glaciated in
the past. The areas are, however, distinctly different. ' -

The Prince William Sound Area is a coastal embayment encompassing approximately 9,000
sq. miles. It is characterized by numerous islands, numerous short streams, long fiords and
spectacular mountains, snowfields and glaciers. Many tide-water glaciers are located in
the Northern and Coghill districts, including one of the largest tide-water glaciers on the
Pacific coast, the Columbia Glacier. Four species of Pacific salmon are indigenous. Pink
salmon are dominant followed by chum, sockeye and coho salmon. King salmon are few
in number and are not known to spawn in the streams of the Sound.  Many of the 551
documented salmon spawning streams in the Sound are usable by salmon only near tide
water. Pink and chum salmon stocks capable of successfully spawning in intertidal waters
have subscqucntly evolved. A major commercial salmon fishery occurs in the area, and
the area is popular for sport fishing, boating and other forms of recreation. The Sound
presents an outstanding opportunity for wilderness recreation and tourism.

The Copper River Areca encompasses approximately 25,000 sq. miles and is largely com-
prised of one major drainage, the Copper River drainage. The Copper River is the fifth
largest river in Alaska and drains portions of Alaska’s interior as well as the Yukon Ter-
ritory, Canada. The Copper River has formed a broad delta at its terminus on the Gulf
of Alaska. Three species of Pacific salmon have significant spawning populations in the
area. Sockcyc salmon are dominant followed by coho and king salmon. Sockeye salmon
spawn in both the headwaters of the Copper River and in drainages of the Copper River
Delta. Coho salmon occur in the lower reaches of the Copper River as well as the Delta,.
King salmon spawn near the headwaters of the Copper River. These salmon resources are
heavily utilized by commercial, subsistence and sport fishermen. A major commercial
fishery occurs in the estuary. The Upper Copper River drainage is popular for subsis-

tence and sport fishing.

2.1 CLIMATE

The climate of Prince William Sound is largely influenced by the Gulf of Alaska and is
characterized by relatively heavy precipitation, cool summers, moderate winters and
strong surface winds in most locations. The northernmost ice-free ports in Alaska, i.e.
Valdez and Whittier, are located in the Sound (Figure 4, page 9). The warm, moist cli-
mate is important to the maintenance of pink and chum salmon in numerous streams.

The climate of the Copper River Delta is similar to that of the Sound. The Upper Copper
River, however, is characterized by greater tcmpcraturc differences between summer and
winter, light precipitation and light surface winds.2

22 EARTHQUAKE IMPACTS

The Prince William Sound Area contains numerous tectonic faults and experienced major
elevation changes during the Good Friday earthquake of March 27, 1964. In the north-

*Footnotes to the text are presented in the Appendik on page A-81.
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western corner of Prince William Sound, land subsided as much as 8 ft. (Figure 5, page
'11). The majority of the Sound was raised; hdwever, and an area on the southwest side of
Montague Island was uplifted 38 ft. Salmoq habitat was severely disrupted; and, as a
result, salmon stocks were temporarily reduced in size or destroyed: Numerous streams on
Montague Island that produced chum salmon prior to the earthquake .are no longer pro-
ductive.

The impact of the earthquake on salmon habitat in the Copper River Area was minimal.
While the Copper River Delta was raised 6 to 10 ft., insignificant elevatlon changes
oc¢curred at the headwaters of the Coppcr River.

2.3 , ‘ ~ POPULATION

The Prince William Sound Area contains the communities of Valdez, Cordova, Whittier,
Tatitlek and Chenega Bay (Figure 1, page 2). Minor settlements are also to be found at
‘Ellamar, Cannery Creek, Main Bay, Knight Island, Evans Island, Latouche Island, Hinch-
inbroolglsland and Hawkins Island. The population of the area in 1980 was 6,201
people. ' :

The Copper River Area contains the communities of Glennallen, Chitina, Coppcr Center,
Gulkana, Gakona, Chistochina, McCarthy, Paxon and Mentasta Lake, Cordova is situated
on the watershed boundary between the Prince William Sound and Cop er River areas. In
1980, the populatlon of this area, excludmg Cordova, was 1449 people.2

24 LAND OWNERSHIP

The majority of the land area of Prince William Sound is contained within the Chugach
National Forest (Figure 6, page 12). Major components in the northwestern corner of the
area have been recommended for "Wilderness" classification under Wilderness Alternative
J. Other land owners include the Chugach Natives, Inc., Eyak Village Corp., Tatitlek Vil-
lage Corp., Chenega Village Corp., State of Alaska, municipal governments and private
individuals. The USDA Forest Service maintains recreational cabins in 14 locations. The
Eyak Village Corp. maintains one recreational cabin. State marine parks have been
established in 7 locations (Figure 7, page 13). :

The majority of land in the Copper River Area is also owned by the Federal Government
(Figure 8, page 14). Land owners include the USDI Park Service, USDI Bureau of Land
Management (BLM), USDA Forest Service, State of Alaska, AHTNA Native Corp.,
Chugach Alaska Corp., Eyak Village Corp., municipalities and private individuals. The
USDA Forest Service maintains recreational cabins in 4 locations.

2.5 ACCESS

Access to the Prince William Sound and Copper River areas is available by car, commer-
cial airlines, train, small aircraft and/or boat. Access within Prince William Sound is
largely limited to small aircraft and boat. Whittier is accessible from Anchorage via the
Seward Highway and the Alaska Railroad. Valdez and the communities of Upper Copper
River drainage are accessible by car via the Richardson and Glenn highways from
Anchorage and Fairbanks and the Alaska Highway from the lower 48 states (Figure 1,
page 2). Cordova and Tatitlek are only accessible by boat and aircraft.
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The Alaska Ferry system maintains scheduled service between Whittier, Valdez, Cordova
and occasionally Seward. Construction of a highway tunnel between Portage and Whittier
has been proposed, and this would greatly facilitate access to Whittier. Boat access, how-
ever, would still be limited because of the lack of moorage in Whittier. To alleviate this
problem, construction of a new harbor at Shotgun Cove and an access road from Whittier
has been proposed. Road access to Cordova may occur in the near future if funds are
allocated to complete the Copper River Highway. This would link Cordova with the
Richardson, Glenn and Alaska highways.

2.6 NONFISHERIES RESOURCES

Nonfisheries resources with development potential consist of timber and various minerals.
No significant petroleum deposits are known to occur in the Prince William Sound or
Copper River areas. An exploratory oil well is presently being drilled near Katalla in the
Bering River District. Should major fields of oil be discovered in the Bering River Dis-
trict or the Gulf of Alaska, support bases may develop at Cordova and possibly Port
Etches on Hinchinbrook Island.

Tracts of merchantable timber consisting of Sitka spruce and hemlock are located in
numerous locations in Prince William Sound (Figure 9, page 16). Native corporations and
the USDA Forest Service have plans to harvest timber. Tatitlek Village Corp. plans, dur-
ing the next 5 years, to harvest 125,000,000 bd.ft. of timber in an area between Knowles
Head and Irish Cove. Eyak Village Corp. is planning to sell 11,000,000 bd.ft. of timber in
Simpson Bay and Sheep Bay. Chugach Alaska, Inc. owns large tracts of timber in the
vicinity of Patton Bay and Beech River on Montague Island, and harvesting may occur in
the near future. The Forest Service has tentative plans to sell, during a 10-year period,
27,000,000 bd.ft. of timber in the Eastern District and 10,000,000 bd.ft. of timber in the

Coghﬂl District.?/

Timber harvesting in the Copper River Area is largely restricted by lack of access and
land classification. The Eyak Village Corp. is planning to sell 15,000,000 bd.ft, of timber
in the Cabin Lake-Sheridan Glacier area. The State of Alaska has sold cutting rights to
two small tracts of white spruce near Copper Center and Glennallen, These tracts total
approximately 620,000 bd.ft. A large area of merchantable timber is located within the
Chugach National Forest in the Martin River Valley. The USDA Forest Service has no
plans at this time to sell any timber in this tract or in other areas east of the Copper
River. No roads enter the Martin River Yalley, and, without access, a sale in this area is

not economically attractive 2/4

Mineral resources of the Prince William Sound area include deposits of copper, zinc, gold,
manganese, nickel, silver, antimony and lead. Mining was an important component of the
area’s economy during the first half of the twentieth century; however, there are no
active mines at this time. Major portions of Knight and Latouche islands as well as small
areas in the vicinity of Valdez Arm, Port Fidalgo and Port Wells have been classified as
having moderate to high mineral potential (Figure 10, page 18).- A prominent belt of
copper-bearing volcanic rock traverses the area from Elrington Island across Knight -
Island to Yaldez. Major copper mines were located at Latouche Island and Ellamar during
the first part of the century. Numerous gold mines and prospccts are located bctwccn
Yaldez and the Columbia Glacier. Three gold mines were worked in Coghill District.®

15



~

"
"

[

@ VaKdoz

SCALE IN MILES
1" EQUALE 8 MRLEG

61

697

_Ree

Figure 9. Areas containing merchantable timber in the Prince William Sound Area.

16



. . .
°
tae 148° 147 146 ras es ras®
i ; A'
i \ - \
H . o
! . SN—— .
" . “@-Tok ... )
SCALE IN MILES Richardson Hwy. ., . © g
+ + + + — : ;
° 10 20 0 40 60 1 . d

x r~
H S
oy
Guthana Hatchery W]

Occurrencp of Metallijc Minerals | T el |0

= J

Dickey Lk.
- {

/ ° -~

//// rated very high ‘i/;.w.. 7 ,\
o ? i ;
rateq hlgh T:L\%N

: . ) :
A,

: g )

~ -
//\~4 \~, Crosswnd Lk.

romium, mickel,

AN

o) -
Chretoching

e

gt COPPEr, QOIdﬁ-/'

Js_; Ld A
‘: &

ha!

s,
)
%

Spper, piatinum

7/

el e U ! { W/ // : \\\\__-«;..,/('-
P wars | _

Chiting .

Segte meyver

Axchardson Hwy

\
= :
’ Bremne, g : .
~ ’l \_‘\ - - - 61
=\ i ] :
whittie P00 SN
1 . g O —— e o
1f | 4
. —
(] /’ C‘,.,U ’/ H
Swerd Hwy. / Gy Cu /’, 1
{ .,
/ Ns,
I Main Ba /
p/ /" /
// ,/ i /,' : |
@eward / e ph i \\ 1 ‘ { x
oernl; atcher q'
A :_:_ '_A - Lgig _.p p_e‘r!_ g.o i \\ 0 - - - - - ec”

(=%

‘4 H
\ : \\;\ 1 /V Cape Buckling
\ GuLF OF ALASKA ~ { -
TN . : N VWS
\ i i NP Rayan tsang

\ 1
\

j sigdlcton leland

i

Tok Cutoff (Glena Hwy.)

Lt 2N

7%

™\

Z

/|

Figure 10. Areas containing mineral deposits in the Prince William
Sound, Copper-Bering River Region (Adapted from the Joint
Federal-State Land Use Planning Commission, 1974).

17



‘Minerals of -the Copper River Area include copper, gold, platinum, chromium and nickel,
Portions of the south slope of the Wrangell Mountains have been rated as having high to
very high mineral potential (Figure 10, page 17). The Copper River Delta and a portion
of the north slope of the Chugach Mountains in the Tonsina-Chitina area have been rated
as having high mineral potential. A major copper mine was operated during the first part
_of this century at McCarthy.U )

2.7 _ FISHERIES RESOURCES

Fisheries resources of commercial value within Prince William Sound include salmon, her-
ring, halibut, black cod, king crab, Tanner crab, Dungeness crab and shrimp. Large pop-
ulations of juvenile pollock also occur within the Sound as do small concentrations of
nearly all near-shore species.®

Species of commercial value within the Copper River Area include salmon, halibut and
Dungeness crab.

In the outside waters between Middleton Island and the outer islands of the Prince
William Sound and Copper Rlvcr areas, large populations of Pacific ocean perch, Pacific
cod and black cod are prcscnt These fish have been harvested and processed primarily
by foreign fishermen.

2.7.1 Salmon Fishery

The presence of salmon has been documented in the following number of drainages in the
Prince William Sound, Copper-Bering River Region.

Table 1. Number of drainages in which the presence of salmon has been documented
in the Prince William Sound, Copper River and Bering River Region.
Drainages-"'-/
Area King Sockeye Coho Pink Chum
Prince William Sound 22 47 511 1923/
Copper River 1 . 6 10 4 2
Bering River : 4 4 3 2
Total ' . 1 32 61 518 196

1/ Alaska Department of Fish and Game (1985).

2/ In this table, a drainage is the entire stream system which flows directly into the ocean.
3/ Includes 13 streams on Montague Island which, prior to the 1964 earthquake, were uti-
lized by chum salmon. These streams, in recent years, have been devoid of chum salmon.

Salmon spawning and rearing areas in the Prince William Sound Area are depicted in
Appendices 3 through 6 (pages A-27 through A-30). Salmon spawning and rearing areas in
the Copper River area are depicted in Appendices 7 through 9 (pages A-31 through A-33).
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2.7.1.1 Fishermen

Salmon resources of the region are of major importance to the local p'urse seine, drift gill
net and set gill net fishermen as well as subsistence and sport fishermen of southcentral

- Alaska.
2.7.1.1.1 Commercial Fishermen

The total number of commercial fishermen participating annually in the salmon fishery is
difficult to accurately determine. The following table defines the current number of lim-
ited entry permits for commercial salmon fishing in Area E, the Prince William Sound

Copper-Bering River Region.

Table 2. Number of limited entry permits for commercial salmon f 1shmg in the
Prince William Sound, Copper-Bering River Region, Area E, as of 4/17/85 y

Gear Type Permanent Permits Interlm Permlts—/ ’ Total

Power Purse Seine ’ 2648/ _ 3 267

Drift Gill Net 541 7 548

Set Gill Net 30 0 30 4 45
y Data provided by the Alaska Commercial Fisheries Entry Commission.

2/ Interim permits have been issued to fishermen whose qualification for permanent per-

mits is being contested by the Commercial Fisheries Entry Commission.

3/ These do not include PNP hatchery seine permits. - PWSAC and the Valdez Fisheries
Development Assn, (VFDA) each hold one hatchery seine permit. These are only usable in
their special harvest areas.

The number of permits has been regulated at these approximate levels by the Alaska
Commercial Fisheries Entry Commission since 1974. Numerous fishermen hold more than
one type of permit and participate in various capacities during the season. Few data are
available on the number of crew members taking part in the fishery. Estimates derived in
1979 suggest that the average seine boat has a crew of 4.2 fishermen, including the permit
holder, and that the average drift gill net boat has a crew of 1.3 fishermen, including the
permit holder.” No estimates have been made of the number of set gill net crew mem-

bers.

Commercial harvests in Prince William Sound and Copper River areas were first reported
in 1889 (Appendix 10 and 11, pages A-34 through A-39). Legal commercial salmon fishing
gear, prior to Statehood, consisted of fish traps, seines, gill nets and troll gear. Legal gear
currently consists of power purse seines, drift gill nets and set gill nets. Seines are
allowed in all districts except the Copper River, Bering River and Eshamy districts. Drift
gill nets may be used in the Copper River, Bering River, Unakwik, Coghill and Eshamy
districts. Set gill nets, within the region, are restricted to the Eshamy District. Set gill
net permit holders may also fish in the Yakataga District of the Yakutat Area This dis-
trict is not included in the Prince William Sound, Copper-Bering River Reglon

Since 1960, purse seine fishermen have generally harvested the majority of salmon caught
annually in the region. Drift gill net harvests have generally been secondary in magni-
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tude. The region’s drift gill net fishermen have earned the majority of their salmon drift
gill net income in the Copper River and Bering River districts (Appendix 12, page A-40).

The minimum income requirements or minimum demand of commercial fishermen were
estimated in the Phase I Plan. A comparison of these data with estimates of recent earn-
ings for each gear group indicates that shortfalls have occurred annually.

Table 3. A éomparison of the carnirigs of seihe, drift gill net and set gill net
fishermen with estimates of minimum demand, Prince William Sound,
Copper-Bering River Region, 1982 through 19841

Estimated Gross Earnings Estimated

Minimum

Gear 1982 1983 1984 Demand
Seine $20,286,800 $14,122,500 $19,145,900 $32,940,000
Drift Gill Net $22,019,400 $10,232,700 $20,031,700 $27,050,000
Set Gill Net 0 $194,500 $389,400 $480,000
Total : $42,306,200 - $24,549,700 $39,837,000 $60,470,000

1/ Estimates of min'imum demand based on a fisherman’s income survey conducted by
Larsen (1980), a fisherman’s survey conducted by the Prince William Sound Regional
Planning Team (1983) and 1981 harvest data. .

2.7.1.1.2 Subsistence Fishermen

Legal subsistence fishing gear in the region has consisted of dip nets, fishwheels, gill nets
and seines. Dip nets and fishwheels have been restricted to the Upper Copper River and
gill nets and seines have been restricted to marine waters open to commercial fishing with
these gear types. Subsistence fishing is limited to Alaskan residents and is conducted on a
permit basis.

Harvest data have been compiled for 3 locat'ions within the region: the Upper Copper
River, Copper River Delta and Prince William Sound. The majority of fishing effort and
catches has occurred in the Upper Copper River drainage. -

During 1960 through 1984, an average of 2,584 dip net permits, 303 fishwheel permits, 47
Copper River Delta gill net permits and 12 Prince William Sound permits were issued
annually (Appendices 13 through 15, pages A-41 through A-43). It is.estimated that dip
net fishermen harvested an average of 18,131, salmon, fishwheel fishermen harvested an
average of 12,228 salmon, Delta gill net fishermen harvested an average of 240 salmon
and Prince William Sound seine or gill net fishermen harvested an average of 256 salmon.

In the Phase I Plan, subsistence demand in the year 2002 was estimated by use of a ques-
tionnaire, 1981 permit data and population projections. Fishermen were asked the follow-
ing questions: "How many subsistence salmon did you or your family catch in this region in
1981", "Was this adequate? and "How many salmon do you and your family need per year?"
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The average catch of satisfied 1981 fishermen was estimated to have been the average
"minimum demand". The average "need" of all respondents was estimated to have been the
"high demand." These data were expanded by the number of 1981 permit holders for each
gear type and by a population growth factor. It was projected that, by the year 2002, the

 population of southcentral Alaska and the number of permit holders would increase by 43
percent. Adjustments were made for the number of fishermen who also were sport
fishermen. The number of subsistence permits issued annually since 1981 has gcncrally
been greater than the 20-year projected level.

Table 4. A comparison of subsistence permits issued in- 1981 with the average number
of permits issued during 1982 through 1984, Prmcc William Sound, Copper-
Bering Region.

Permits Issued

, . Average ’
User Group 1981 1982-1984 . Increase %
Dip Net ’ 3,555 5,933 | 67%
Fishwheel 523 "~ 573 _ 10%
Delta Gill Net » 72 104 ' 45%
PWS Gill Net/Seine 12 - 23 92%
Total 4,162 6,633 59%

A -comparison of average harvest data for each gear group and estimates of minimum
demand, indicates that only the minimum demand of one user group, i.e. flshwhcel fish-
ermen, has been attained. in recent years (Table 5, page 22). :
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Table 5. A comparison of ‘reported catch per subsistence permit, 1970-1981, 1982,
1983 and 1984 and estimates of minimum demand for the dip net, fishwheel
and gill net/seme flshermen Prince William Sound Copper-Bering River

Region.
' ' _ . Gill Net/
Dip Net Fishwheel Seine

1970-1981
average annual catch all species © 17,648 10,502 227
average number of permits _ 3,242 380 50
catch per permit’ _ 5.4 216 8.9
1982 .
catch of all species 62,614 38,120 - 945
number of permits issued 5,475 615 143
catch per permit , 114 62.0 6.6
1983 C ] , ) ‘
catch of all species 72,257 35,971 400
number of permits issued 6,911 630 113
catch per permit 10.5 57.1 - 35
1984
catch of all species - _ 47,306 20,597 572
number of permits issued 5,415 475 126
catch per .permit : 8.7 434 4.5
Estimated Minimum Demand - 228 48.0 , 325

2.7.1.1.3 Sport Fishermen

Sport harvest and effort data have been derived for numerous areas since 1977. These
data have been collected by use of state-wide harvest surveys. . In the Phase I Plan, the
minimum and high demand of sport fishermen were also estimated. These fishermen were
asked: "How many salmon did you catch on sport gear in 1981 in the region?", "Overall, was
your 1981 sport salmon catch adequate? and "As a sport fisherman, how many of the
following fish do you need to catch per season to feel satisfied? The minimum demand was
estimated to have been the average catch by species of satisfied respondents. The high
demand was estimated to have been the average desired catch by species by all
respondents. These data were expanded by estimates of the number of anglers who flSth
for salmon in the region in 1981 and by a 43 percent population growth factor.

Few data are available on the number of anglers and their average annual catch. The
number of anglers who fished in the region has only been estimated for 1981. During
that year, it was estimated that 5,000 anglers fished for salmon in the region. Estimates
of fishing effort, i.e. the numbers of days or parts thereof spent fishing for all species of
fish, indicate that sport fishing effort in both marine and freshwater areas reached
record highs in 1984. An estimated 40,670 "days" were spent fishing in marine waters and
51,042 "days" were spent fishing in freshwater areas containing anadromous salmon

(Appendix 16, page A-44).
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In 1984, only chum salmon catches were of record high magnitude. Catches of other
species were slightly above the 19777 through 1983 average (Appendix 16, page A-44).

Table 6. A comparison of sport fishing effort and harvest data for the Prince
William Sound, Copper-Bering River Region, 1981 through 19841/
Year Days Fished? King Sockeye Coho Pink Chum
1981 72,443 2,041 3,705 8,791 14,774 972
1982 71,021 2,201 7,639 11,392 12,924 1,204
1983 75,875 3,175 7,250 10,489 14,676 1,269

1984 91,712 3,198 7,344 10,859 14,488 . 1,770

1/ Adapted from Mills (1982, 1983, 1984 and 1985).
2/ Includes days spent fish_ing for non-salmon species.

2.7.1.2 Fishing Districts

The following is a brief description of the commercial salmon fishing districts in the
region. :

2.7.1.2.1 Eastern District

The Eastern District lies in the northeastern corner of Prince William Sound and spans an
area between the Copper River District and Pt. Freemantlc near the Columbia Glacier
(Figure 2, page 3). The communities of Cordova, Valdez and Tatitlek are contained
within the watershed boundary of the district. One major salmon hatchery, the Solomon
- Gulch Hatchery, is located in Valdez. '

Escapement data suggest that this district is the major pink and chum spawning area
within the Sound (Appendices 17 and 18, pages A-48 and A-49). It is difficult to deter-
mine the harvest and total production of stocks destined for individual districts. Fish are
commonly intercepted at numerous locations throughout the Sound, and the ability to
_identify the origin of the numerous stocks harvested is lacking. The following table pre-
sents the number of drainages in which the presence of salmon has been documented.

Table 7. Number of drainages in which the prescnce of salmon has been documented
in the Eastern District of the Prince William Sound Area./

Sockeye Coho Pink Chum

Drainages 6 19 143 62

1/ Alaska Department of Fish and Game (1985).

Seines are the only legal comfncrcial salmon fishing gear allowed in this district.y The
district contains the majority of early-run pink salmon stocks. Salmon run timing in
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Prince William Sound is commonly defined as having three components, i.e. early, middle
and late. Early-run fish are those that appear in bays near their natal streams during late
June to mid July. Middle-run fish arrive in their natal bays during mid July to mid
August. Late-run fish appear during mid August to early September. Salmon normally
enter the streams within two weeks of first arriving in the bays.

The majority of early-run pink salmon stocks occur during odd years and are generally
destined for the Eastern District. During odd years, this district is normally the first dis-
trict to open for commercial fishing, opening in late June or early July. Early-run stocks
are primarily harvested in Port Gravina and Valdez Arm. The fishery during even years
opens normally in mid July. The even-year fishery is also the latest to occur. Late-run
chum stocks are available for harvest during late August in Valdez Arm, Galena Bay,
Duck River and parts of Port Fidalgo.1%/11 ’

The Solomon Gulch Hatchery is presently incubating pink, chum and coho salmon. Pink
salmon utilized at the hatchery have a peak harvest timing of early July. Hatchery-pro-
duced chum salmon will have a peak harvest timing in mid August. Coho salmon pro-
duced at the facility will have a peak harvest timing of late August.12 .

2.7.1.2.2 Northern District

This district spans the area between Pt. Freemantle and the Coghill District (Figure 2,
page 3). Seines are the only legal commercial salmon gear. A major pink salmon hatch-
ery, the Cannery Creek Hatchery is located in Unakwik Inlet. Escapement data suggest
that this district is a moderate producer of pink salmon and the second highest producer
of chum salmon {Appendices 17 and 18, pages A-48 and A-49). The following table pre-
sents the number of drainages in which the presence of salmon has been documented.

Table 8 Number of drainages in which the presence of salmon has been documented
in the Northern District of the Prince William Sound Area.l/

Sockeye Coho Pink Chum

Drainages 2 6 65 28

1/ Alaska Department of Fish & Game .(1985).

The earliest significant run of chums in the Sound occurs at Wells River in Wells Bay.
Special openings have been utilized to harvest these fish. The run timing of pink salmon
destined for the Northern District is normally later than pink salmon destined for the
Eastern District. The Northern District, however, is commonly opened at the same time as
the Eastern District. These openings have not been based on the abundance of Northern
District stocks but because the Northern District is a primary migration route for fish
heading to the Eastern District. Opening both districts is beneficial in spreading out fish-
ing effort. Post-earthquake closures have occurred during odd years in Eaglek Bay in an
unsuccessful attempt to build up pink salmon stocks. Currently, there is a transplant pro-
ject underway to rebuild this run.it/

Pink salmon returning to the Cannery Creck Hatchery have a peak run timing in
Unakwik Inlet in early August. :
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2.7.1.2.3 Unakwik District

This district comprises the northern half of Unakwik Inlet and was created in 1962 to
.provide additional area for drift gill net fishermen (Figure 2, page 3). . Both seines and
drift gill nets are legal commercial salmon fishing gear. Few escapement data are avail-
able; however, it is believed that this district is the least productive of salmon of all dis-
tricts in the Sound. The following table depicts the number of drainages in which the
presence of salmon has been documented.

Table 9. Number of drainages in which the presence of salmon has been documcnted
in the Unakwik District of the Prince William Sound Arca

Sockeye Coho Pink Chum

Drainages 2 1 2 1.

1/ Alaska Department of Fish & Game (1985).

In recent years; harvests have primarily been attributed to drift gill nets (Appendix 19,
page A-50). The fishery normally opens in mid June. Fishermen normally target on sock-
eye salmon returning to Miners and Cowpen lakes. Some pink salmon returning to the
Cannery Creek Hatchery also have entered the district and have been harvested.

2.7.1.2.4 Coghill District

This district is located in the northwestern corner of the Sound and encompasses Esther
Island and Port Wells (Figure 2, page 3). The district was created in 1961 to provide addi-
tional area for drift gill net fishermen. PWSAC is constructing a new hatchery at Lake
Bay on Esther Island. Escapement data suggest that this district is the third greatest pro-
ducing district of pink and chum salmon in the Sound (Appendices 17 and 18, pages A-48
and A-49). Harvest and escapement data indicate that this district is the foremost pro-
ducer of sockeye salmon in the Sound (Appendices 20 and 21, pages A-51 and A-52). The
followmg table presents the number of drainages in which the presence of salmon has

been documented.

Table 10. Number of drainages in which the presence of salmon has been documented
in the Coghill District of the Prince William Sound Areal/

Sockeye Coho P_ink Chum

Drainages 3 5 39 14

v Alaska Department of Fish and Game (1985).

Seines and drift gill net are legal gear. The drift gill net fishery opens in mid June. The
Board of Fisheries has recently adopted regulations that delay the opening date of the
seine fishery in the district to July 6. This was done to allow drift gill net fishermen the
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opportunity to harvest the majority of early-run chum salmon that will be returning to
the new Esther Hatchery. '

Pca k harvests of sockeye salmon occur during the third and fourth weeks of June. Peak
harvests of wild chum salmon have occurred approximately one month later. Peak har-
vests of wild pink salmon have occurred during the last week of July and first week of
August.

The Esther Hatchery will utilize four brood sources for both pink and chum salmon., This
will create pink and chum salmon runs of long duration. It is anticipated that hatchery-
produced pink salmon will have a peak common property harvest timing of early to mid
July. Hatchery-produced chum salmon will probably have a peak harvest timing of early
July. Hatchery-produced king salmon will have a peak harvest timing of mid June, and
hatchery-produced coho salmon will have a peak harvest timing of early September.

2.7.1.2.5 Northwestern District

This district lies in the northwestern corner of the Sound, immediately west and south of
the Coghill District (Figure 2, page 3). The community of Whittier lies within the district.
Escapement data suggest that this district is an intermediate producer of pink and chum
salmon (Appendices 17 and 18, pages A-48 and A-49). Sockeye salmon and coho salmon
populations are relatively minor. The following table presents the number of drainages in
which the presence of salmon has been documented.

Table 11. Number of drainages in which the presence of salmon has been documented
in the Northwestern District of the Prince William Sound Area.l

~ Sockeye Coho Pink Chum

“Drainages . 2 2 40 . 33

1 Alaska Dep"artmcnt of Fish and Game (1985).

Seines are the only legal commercial salmon fishing gear. The run timing of pink and
chum salmon is relatively late. Even-year pink salmon runs tend to be weaker than odd-
year runs. This may be an artifact of spawning area subsidence associated with the 1964

carthquakc.11

2.7.12.6 Eshamy District

The district is located in the midwestern portion of the Sound and contains the Main Bay
Hatchery (Figure 2, page 3). Harvest and escapement data suggest that sockeye salmon
and pink salmon are codominant in abundance (Appendices 22 through 24, pages A-53
through A-58). Minor populations of chum and coho salmon occur. The following table
presents the number of drainages in which the presence of salmon has been documented.

26



Table 12. Number of drainages in which the presence of salmon has been dbcumcntcd ‘
in the Eshamy District of the Prince William Sound Areat/

Sockeye Coho Pink " Chum

Drainages 3 , 1 : 12 : 6

1/ Alaska Department of Fish and Game (1985).

Sockeye salmon destined for Eshamy have a late run timing. Hatchery-produced chum
salmon will have a peak harvest timing of early July, and hatchery-produced pink salmon
will have a peak harvest timing of early August. Set and drift gill nets are the only legal
gear in this district. '

2.7.1.2.7 Southwestern District

This district is located in the southwestern portion of the Sound and encompasses numer-
ous islands, including Knight, Chenega, Evans, Elrington, Bainbridge and Latouche Island
(Figure 2, page 3). The Armin F. Koernig Hatchery (formerly Port San Juan Hatchery) is
located on Evans Island. The Chenega Village Corp. has recently developed the new
community of Chenega Bay.

Escapement data suggest th wat this district has a history of being a moderate nroduccr of
pink and chum salmon (Appendices 17 and 18, pages A-48 and A-49). Minor populations
of sockeye and coho salmon occur. The following table identifies the number of
drainages in which the presence of salmon has been documented. :

Table 13. Number of drainages in which the presence of salmon has bccn documcntcd
in the Southwestern District of the Prince William Sound Areal
Sockeye Coho Pink Chum
Drainages 2 1 A 68 15

1 Alaska Department of Fish and Game (1985).

Natural runs of pink salmon are gencrally of middle run timing. Pink and chum salmon
incubated at Port San Juan are of late run timing. Seines are the only lcgal commercial

salmon f1sh1ng gear

2.7.1.2.8 Montague District

This district is located in the southcentral portion of the Sound and encompasses Mon-
tague Island, Green Island and Middleton Island (Figure 2, page 3). Escapement data sug-
gest that the district is a moderate producer of pink salmon. Prior to the earthquake of
1964, this district was the third or fourth largest chum salmon producing district within
the Sound (Appendices 17 and 18, pages A-48 and A-49). Uplift associated with the
earthquake caused chum salmon habitat to be severely disrupted and chum salmon stocks
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have been totally depleted. Minor populations of sockeye and coho salmon occur in the
district. The following table identifies the number of drainages in which the presence of
salmon has been documented. '

Table 14. Number of drainages in which the presence of salmon has been documented
in the Montague District of the Prince William Sound Areal

Sockeye Coho Pink Chum

Drainages 1 2 78 12

1/ Alaska Department of Fish and Game (1985).

Odd-year runs of pink salmon have been dominant over even-year runs.

Despite sizable returns of pink salmon, little fishing effort has occurred in recent yearS.
The district is a difficult place to fish and tender coverage has been poor. Seines are the
only legal commercial salmon fishing gear.l

2.7.1.2.9 Southeastern District

This district is located in the southeastern portion of the Sound and encompasses Hinch-
inbrook Island and Hawkins Island (Figure 2, page 3). According to escapement data, this
district is the second highest producer of pink salmon, and it is a moderate producer of
chum salmon. Only minor populations of sockeye and coho salmon occur. The following
table identifies the number of drainages in which the presence of salmon has been docu-

mented.

Table 15. Number of drainages in which the presence of salmon has been documented
in the Southeastern District of the Prince William Sound Areal

Sockeye Coho _ Pink Chum

Drainages 1 10 64 20

v Alaska Department of Fish and Game (1985).

Pink and chum salmon are mainly of middle-run timing. Seines are the only legal com-
mercial salmon fishing gear.w

2.7.1.2.10 Copper River District

The Copper River District is located east of Prince William Sound and ‘includes the Cop-
per River Delta and estuary (Figure 2, page 3). Harvest and escapement data indicate
that the watersheds of this district produce the majority of king, sockeye and coho salmon
in the region (Appendices 10, 11 and 26 through 28, pages A-34, A-37 and A-60 through
A-63). Only minor populations of pink and chum salmon occur in this district. Maps of
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spawning and rearing areas are presented in Appendices 7 through 9 (page A-31 through
A-33).

King and sockeye salmon enter the district in early to mid May. The king salmon migra-
tion terminates in late June; whereas, the sockeye salmon migration -continues through
July. Sexually-immature coho salmon are commonly harvested in the offshore waters dur-
ing June. Mature coho salmon enter the district from early August into early October.

One hatchery is located within the district’s watershed. The Gulkana Hatchery, a FRED
Division sockeye salmon hatchery, is located in the headwaters of the Copper River near

Gulkana (Figure 3, page 4).

2.7.1.2.11 Bering River District

This district is the easternmost district in the region and is a secondary producer of coho
and sockeye salmon (Figure 3, page 4, Appendices 30 and 31, pages A-66 through A-70).
Several small populations of chum salmon also spawn in the district.

Salmon fishing has been conducted by drift gill net fishermen and minor numbers of
sport fishermen. No estimates are available on the number of fish harvested by sport
fishermen. No subsistence harvests have been documented.

2.7.1.3 Salmon Rehabilitation and Enhancement

Rehabilitation entails the restoration of depressed stocks to previous high levels of abun-
dance. Enhamcement invoives the introduction of nonindigenous stocks and ithe buiiding
of indigenous stocks to production levels beyond their former capabilities.

Rehabilitation and enhancement in the region has, since Statehood, consisted of various
forms of stream rehabilitation, lake and stream stocking and hatchery construction. The
majority of these activities have taken place in the Prince William Sound Area.

2.7.1.73.1 Prince William Sound Area

Stream rehabilitation projects have entailed the construction of fishpasses, the construc-
tion of stream diversion and flow control structures and the removal of logs and debris
from spawning areas (Appendix 32, page A-71 and Figure 11, page 30). The USDA Forest
Service and ADF&G have, since 1962, performed rehabilitation projects in 52 streams.

Fry and smolt stocking has occurred in recent years in western Prince William Sound.
Pink salmon fry have been released at the site of the Hobo Creek fishpass, the Main Bay
Hatchery and streams in Eaglek Bay. Coho salmon juveniles have been released at Whit-
tier, Culross Lake and Otter Lake. King salmon smolt have been released at Whittier.
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Table 16. Lake and stream stocking of coho and king salmon in western Prince
William Sound, 1978 through 1984."/

: Estimated Harvest
No. Released or Expected Return

Year Location Species Fingerling Smolt Year Adults
1978 Whittier coho 78,000 1979 - 815%
1979 Whittier coho 81,000 1980 1,800%
1980 Whittier coho 50,0008/ 1981 202/
1981 Whittier " coho 202,000/ 1982 1,635¢
_ Whittier king A 110,000 1984 400/
1982 Whittier coho 77,000 1983 300%/
' Whittier king 112,000 1985 . 4,500¢

1983 Whittier coho 93,500 1984 1,400/
Whittier - King 100,000 1986 4,000¢/

Culross L. coho 97,430 1985 1,000¥/

Otter L. - coho 65,000 1985 700%/

1984 Whittier coho 60,000 - 1985 3,000¢/
Whittier king 100,000 1987 4,000

Culross L. coho 61,261 1986 6008/

1/ Data provided by Hepler (personal communication).

2/ Sport harvest estimates only,

3/ Age 0 smolt. All other smolt were age 1.

4 This number represents the total adult return. The majority of f1sh wrll return in this
year. Lesser numbers will return durmg the previous and following years. It is assumed
that the marine survival will be 4 percent.

5/ Based on a fingerling to smolt survival of 20 percent and a marine survival of 5 per-
cent.

8/ Based on a marine survival of 5 percent.

Both the State of Alaska and private non-profit (PNP) corporations operate hatcheries in

the area. The State operates the Cannery Creek and Main Bay hatcheries. PWSAC oper-
ates the Armin F. Koernig (formerly Port San Juan) Hatchery and is completing construc-
tion of the Esther Hatchery at Lake Bay on Esther Island. The Valdez Fisheries Devel-
opment Assn. (VFDA) operated a small hatchery at Crooked Creek in Valdez from 1979
through 1981. Since 1982, VFDA has operated the Solomon Gulch Hatchery in Valdez.

The Crooked Creek facility is presently being operated as a scientific and educational’
hatchery by the Prince William Sound Community College. The facility has been used to

incubate 50,000 chum salmon eggs.

FRED hatcheries located on Ft. Richardson and Elmendorf AFB have provided coho and
king salmon juveniles for stocking streams and lakes near Whittier.

One small PNP hatchery was operated by NERKA, Inc. at Perry Island from 1976 through
1982. NERKA, Inc. has a PNP permit to incubate 10,000,000 pink salmon eggs and
10,000,000 chum salmon eggs at Lambert Lagoon on Perry Island. They do not, however,
have a suitable hatchery building at this time.. NERKA, Inc. is attempting to obtain

hatchery financing.
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The McClure Bay Hatchery Assn. filed a preliminary application to operate a PNP hatch-
ery at McClure Bay in the Northwestern District (Figure 2, page 3). The preliminary
application was approved by the Commissioner of ADF&G in 1984; howcvcr no further
action has taken place by the applicant.

Incubation capacity of these individual hatcheries vary and is determined by numerous
factors, including quantity of freshwater, availability of investment capital, number of
incubators, amount of floor space and the desires of fishermen and public officials.

Egg-to-adult survival rates undoubtedly have and will continue to vary between
hatcheries. It is believed that the primary source of variability lies in zooplankton abun-
dance during and after the release of juvenile salmon. Factors which control zooplankton
abundance include sunlight, nutrient upwelling and water temperature. The majority of
hatchery stocks have been reared for varying periods in an attempt to enhance survival
by increasing the size of the juveniles and by coordinating the release of fish with the
bloom of zooplankton. The effectiveness of this practice at each location has not been
fully evaluated. It subsequently has not been possible to confidently project the number
of adults returning to each hatchery. Various survival assumptions have been used for
planning FRED and PNP facilities in the past. These survival assumptions will be up-
dated as data are collected. ~

ADF&G requires that annual management plans be prepared for FRED and PNP facili-
ties. These plans consist of operational plans, donor stock management plans, hatchery
return management plans and marking study plans (Appendix 33, page A-75).

Overall basic management plans have also been prepared for some facilities. These plans
state the goals and objectives of the hatchery and describe in detail the brood stock and
operational plans, donor stock management plans, hatchery return management plans and
marking study plans (Appendix 34, page A-77). '

2.7.1.3.1.1 Cannery Creek Hatchery

This pink salmon hatchery has been operated and funded by FRED Division since 1979
and is located on the east shore of Unakwik Inlet, immediately south of the boundary
between the Unakwik and Northern districts (Figure 2, page 3). Cannery Creek is a short,
coastal stream with a 3.34 sq. mile watershed containing a 130 surface-acre lake.

In 1984, the facility had sufficient incubation trays to incubate approximately 79,000,000
pink salmon eggs from the "green-egg" to "eyed-egg" stage and approximately 50,000,000
eggs from the eyed stage to the fry stage. Green eggs are newly fertilized eggs, and eyed
eggs are those that have reached the stage of development in which the larval eye is visi-
ble. The eyed-egg capacity is less than the green-egg capacity because oxygen needs of
larvae increase over time, and a lower egg density facilitates circulation of oxygenated
water. Upon reaching the eyed-egg stage, eggs are commonly placed in incubators con-
taining irregular-shaped substrate, i.e. plastic "saddles." These saddles, while taking up
incubator space, help to insure proper water circulation and provide a substrate for eggs

and fry.-l—‘y“

Adequate floor space exists to increase the capacity to 100,000,000 eyed eggs. A State-
wide Capital Improvement Project (CIP) request entitled "State-wide Incubators” has been
submitted to increase the total eyed-egg capacity to 100,000,000 eggs. The Legislature
failed to act on this request in 1985.
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It is estimated that the hatchery from 1978 through 1984 contributed a minimum of
2,224,000 pink salmon and 13,100 chum salmon. These fish were worth approximately
$2,775,000 to the commercial fishery of the region (Table 17, page 34). These data are
based on harvest estimates for Unakwik Inlet only.

The marine survival rate is difficult to accurately determine due to the lack of tag recov-
ery efforts in most areas of the Sound. Tag recovery data in Unakwik Inlet suggest an
average marine survival rate of 4.7 percent for pink salmon and 4.9 percent for chum
salmon. It is conceivable that significant harvests of this stock have occurred in other
areas of the Sound. Harvest estimates of pink salmon returning to the Armin F. Koernig
Hatchery suggest that pink salmon fry-released at Port San Juan have experienced an
average marine survival rate of 5.3 percent. Considering the relative magnitude of Can-
nery Creck survival rates and the lack of harvest estimates for most areas of the Sound, it
is possible that there may be no difference between average marine survival rates of pink
salmon estimated for the Port San Juan stock and survival rates of the Cannery Creek

stock.

Chum salmon returns to- the Cannery Creek and Armin F. Koernig facilities have been
difficult to gauge and data are minimal.

Egg takes at the Cannery Creek Hatchery have been limited primarily by the lack of an
adequate brood fish holding area. To overcome this problem and achieve full utilization
of the Cannery Creek Hatchery, Cannery Creek pink salmon eggs were transported to
Main Bay in 1984 for development of a run of the Cannery Creek stock at Main Bay. No
eggs were taken from the Port San Juan stock of fish returning to Main Bay in 1984. The
Main Bay site is more conducive to egg takes than the Cannery Creek site.

Development of a significant chum salmon brood stock at Cannery Creek has been
thwarted primarily because of an intense seine fishery that has been conducted in the
terminal area of the hatchery. Seine boats have been targeting on pink salmon returning
to the hatchery, and insufficient chum salmon have escaped to provide needed eggs.

Water temperatures in Cannery Creek have been too warm to hold adult chum salmon dur-
ing ripening without experiencing significant mortalities. Early-run chum salmon stocks
could be employed; however, early-run fish would emerge early and would require long-
term feeding. Raceway temperatures are thought to be too cold in spring for effective

rearing.

No short-term rearing facilities are available for pink salmon fry at Cannery Creek. Pink
salmon require saltwater rearing early in their life history. The freshwater raceways,

_subsequently, are not suitable. An experiment to evaluate the benefits of short-term rear-
ing at this location has been proposed.

It is projected that the hatchery at its present capacity will produce a total return of
2,517,500 pink salmon annually. This projection is based on a marine survival rate equal
to the estimated survival rate of Port San Juan pink salmon. Approximately 2,448,100
fish will be surplus to egg take needs and will be available for harvest. Approximately
69,400 fish from Cannery Creek would be used for propagation.

Chum salmon production is expected to be minimal.
Immediate goals for the Cannery Creek Hatchery are to increase the incubation capacity

to 100,000,000 eyed pink salmon eggs and to obtain 75,000,000 eyed eggs from Cannery
Creek and 25,000,000 eyed eggs from Main Bay. At this level and an assumed survival
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Table 17 Pink and chum salmon production data for the Cannery Creek
Hatchery, 1978 through 1984.

Estimated
Brood Green Fry -Fishery Adult  Ocean
Year Stock Eggs Taken Released Contribution Return Survival
pink salmon released at Cannery Creek :
1978 Cannery Creek 4,039,000 2,826,000 53,3001/ 90,300/ 3.2%
1979 Cannery Creek 1,189,000 999,000 71,8001 84,7001/ 8.ss
1980 Cannery Creek 17,299,000 14,389,000  688,8001/  760.000L/ 533
1981 Cannery Creek 14,544,000 13,933,000 348, lOOl/ 469,40 - 3.4%
1982 Cannery Creek 23,759,000 22,123,000 1,062, OOOL/ 1,139, 000—/ 5.2%
1983 Cannery Creek 34,300,000 31,200,000
1984 Cammery Creek 79,900,0002/
Total 175 030,000 85,470,000 2,224, 000—/ 2,543 400—/ 4.7%
plnk salmon released at Hobo Creek
1979 Jonah Creek 2,370,000 1,695,000 no estimate 56,7003/ 3.3%
1980 Port San Juan 6,925,000—/ 6,900,000 no estimate 4,200 0.1%
Total 9,295,000 8,595,000 no estimate 60,960 C.7%

chum salmon released at Cannery Creek

1978 Wells River 667,000/ 21,000 no estimate

1979 Siwash Creek 613,000 429,000 13,100l/ 21,000l/ 4.,9%
1980 Siwash Creek 673,000 485,000 no estimate

1980 Eaglek 2,100,000 1,960,000 no estimate

1981 Siwash Creek 950,000 867,000 no estimate

1982 : 0 :

1983 Cannery Creek 1,830,000 1,600,000

1984 Cannery Creek 866,000

1/ Estimate based on escapements and harvests in Unakwik Inlet only. No esti-
mates have been made of the number of fish intercepted by seine fishermen in
other districts.

2/ 28,500,000 eyed eggs were transferred to the Main Bay Hatchery.

3/ Estlmated 49,660 adults returned to Port San Juan and 7,000 fish returned
to Hobo Creek.

4/ Eyed eggs from the Armin F. Koernig Hatchery (Port San Juan Hatchery)

2/ Eggs transferred to egg boxes at Main Bay. Many eggs died as a result of
freezing. Surviving larvae were transferred to Port San Juan and the resultant

fry were released at Cannery Creek.
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rate of 5.3 percent, it is expected that of the fish returning to Cannery Creek, approxi-
mately 4,919,300 fish will be available for harvest.

2.7.1.3.1.2 Main Bay Hatchery

The hatchery is operated and funded by FRED Division and has been operational since
1982. The facility is located at the head of Main Bay in the Eshamy District and utilizes
water from Main Lake, a 826 surface-acre lake contained within a 3,900 acre watershed
(Figure 2, page 3). Water is transported from the lake via a single pipeline. The pipe has
two intakes allowing overall control of hatchery water temperatures.

This site was chosen as a hatchery site because of the quantity and quality of available
water and its location in a set and drift gill net district. Thec two major hatcheries con-
structed prior to this facility, the Armin F. Koernig and Cannery Creek hatcheries, are
located in areas open only to seining. 4

The hatchery was originally conceived as an early-run chum salmon facility. Pink salmon
have been the primary species propagated to date, however (Table 18, page 36). The ini-
tial brood stock utilized at the hatchery was the Port San Juan pink salmon stock. This is
a late-run stock which has a peak arrival timing in mid August. Pink salmon fry were
transported from Port San Juan and released at the Main Bay Hatchery site in 1981 and
1982. Adults returning from the 1982 release and a subsequent release of fry incubated at
Main Bay in 1983 provided the adults for the set and drift gill net fishery in 1983 and
1984.

Harvest contribution estimates have been made for the set and drift gill net fishery, and
it is estimated that the hatchery contributed 363,300 fish in 1983 and 306, 000 fish in 1984.
During 1982, approximately 35,000 fish returned to the hatchery, and these fish were used
for brood purposes.. During 1983, approximately 133,600 fish escaped to the hatchery. Of
these, approximately 76,400 were used for brood fish purposes. During 1984, approxi-
mately 300,000 fish escaped to the hatchery. The large escapement was caused by a com-
bination factors including late-run timing, lack of effort and lack of tender service.
Because of the decision to change the brood source to Cannery Creek stock, no eggs were
taken at Main Bay in 1984. Gill net harvest and escapement data .suggest an average
marine survival of 2.0 percent. The total ex vessel value of these fish is estimated to have

been $752,000.

Seine harvests of returning adults have not been estimated, and, therefore, return esti-
mates are conservative. Pink salmon returning to Main Bay have the same run timing as
fish returning to Port San Juan, and they may be interceptcd by seine fishermen in the
same areas as pink salmon returning to Port San Juan. It is conceivable that major com-
ponents of returns to Main Bay have been harvested by scine fishermen. The estimated
seine interception rates of pink salmon returning to Port San Juan during 1983 and 1984
were 80.3 and 79.5 percent, respectively. These data suggest that the marine survival rate
of Main Bay pink salmon may be similar to those survwal rates estlmated for Port San

Juan pink salmon.

The first chum salmon egg take for the Main Bay Hatchery occurred in 1982. The Wells
River stock, an early-run stock, has been utilized. The first returns of 3-year old chum

salmon adults occurred in 1985.

Pink salmon egg takes were conducted at Main Bay in 1982 and 1983 but were temporar-
ily discontinued in 1984. The brood stock was changed in 1984 to the Cannery Creek
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Table 18. Pink and chum salmon production data for the Main Bay Hatchery,
1980 through 1984.

Estimated
Brood ~ Green Fry Fishery  ‘Adult ~ Ocean
Year Stock Eggs Taken Released Contribution  Return Survival
pink salmon
1980 Port San Juan 2,900,000L/ no estimate 35,0002/ 1,282/
1981 Port San Juan 29.222.0003/ 363,300% 496 9002 1.7%2/
1982 Port San Juan 2/ 25,752,000 306,000%/ 606, ooo-/ 2.4%8/
1983 Main Bay 55,032,000 41,900,000
1984 Cannery Creek 8/
Total 55,032,000 99,774,000 666,300%/ 1,137,9008/ 2.0s&/
chum salmon
1989 Wells ‘ 8/ 8/

1982 Wells River ‘8,926,000 8,644,000

1983 Wells River 21,600,000 7,494,00

1984 Wells River 32,800,000

1/ Fry transported from Port San Juan and released in Main Bay.

Z/ Based only on the number of fish that escaped to the hatchery. No estimate
is available on the number of fish harvested by commercial fishermen.

3/ Fry transported from Cannery Creek and released at Main Bay.

4/ Estimated based on set and drift gill net catches in Main Bay. No estimate
has been made of the number of fish harvested by seine fishermen.

3/ 31,400,000 eyed eggs were transferred from the Armin F. Koernig Hatchery
(Port San Kuan Hatchery).

6/ Includes fishery contribution estimate and escapement to the hatchery.

1/ No eggs were taken at Main Bay in 1984. Approximately 28,500,000 eyed pink
salmon eggs were transferred from the Cannery Creek Hatchery to the Main Bay
Hatchery for continued incubation and release at Main Bay

8/ Age 3 fish returned in 1985.

9/ In addition to these fry released at Main Bay, approximately 7,355,000 fry
were transported to Esther Lake for release.

36



stock. Eggs were taken at Cannery Creek and a portion of the eyed eggs, approximately
28,500,000 eggs, was transported to Main Bay for incubation and release at Main Bay.

In 1984, the Main Bay Hatchery had sufficient incubators to rear approximately
- 41,000,000 pink and 47,000,000 chum salmon eggs from the green-egg to the eyed-egg stage
and 28,500,000 pink and 29,500,000 chum salmon from their eyed-egg stage to the fry
stage. .

Short-term rearing of emergent fry is presently limited to indoor, freshwater raceways.
Freshwater rearing is only suitable for chum salmon as pink salmon fry generally require
a brackish environment upon emergence. It is estimated that 100,000,000 chum salmon fry
can be reared on a staggered basis in these raceways. :

Assuming a marine survival rate of 5.3 percent for pink salmon and 2.0 percent for chum
salmon, it is projected that the hatchery at its present capacity will produce a total return
of 1,435,000 pink and 505,900 chum salmon. The pink salmon projection is based on esti-
mates of Port San Juan survival rates. The chum salmon projection is based on FRED
Directive No. 3, an ADF&G planning guideline. Approximately 1,391,000 pink and
472,800 chum salmon will be surplus to egg take needs and will be available for harvest
Approximately 44,000 pink and 33,100 chum salmon will be used for propagation.

An immediate goal for the Main Bay Hatchery is to increase the green-egg incubation
capacity to incubate 111,000,000 chum and 56,000,000 pink salmon eggs. This would pro-
vide approximately 25,000,000 eyed eggs for incubation and release at the Cannery Creek
Hatchery. When this goal is achieved, the Main Bay Hatchery will contribute approxi-
mately 1,602,700 chum salmon and 1,181,000 pink salmon to the fisheries of the region.
Additional goals for Main Bay are to obtain short-term rearing facilities for pink salmon
and evaluate the potential for expanding the hatchery.

2.7.1.3.1.3 Armin F. Koernig Hatchery

The-Armin F. Koernig Hatchery (formerly Port San Juan Hatchery) is operated by the .
Prince William Sound Aquaculture Corporation (PWSAC) and is located on Evans Island
(Figure 2 page 3). PWSAC is a non-profit organization concerned with the planning, reha-
bilitation, enhancement and maintenance of the salmon fisheries of the Prince William
Sound, Copper-Bering River Region. The Corporation is controlled by a 45-member board
of directors comprised of fishermen and representatives of local processors, mumclpahtles
and native corporations.

The Armin F. Koernig Hatchery is located on the site of a cannery formerly operated by
the San Juan Fishing and Packing Company. Construction and operation of the hatchery
began in 1975. This site was chosen because of low initial cost, favorable land status and
the time that would be saved by utilizing the old cannery buildings, dock and water sys-
tem. Following closures of the seine fishery in 1972 and 1974, organizers of PWSAC were
anxious to get a hatchery functioning to aid the fishery and to lend credibility to the

enhancement program.

PWSAC has been permitted by the State to incubate 150,000,000 pink salmon eggs and
13,000,000 chum salmon eggs at Port San Juan. The permitted pink salmon egg capacity
was increased from 115,000,000 to 150,000,000 green cggs in 1982 to allow the collection
of 35,000,000 eggs for transfer to the Main Bay Hatchery.
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The eyed-egg capacity in 1984 was 108,000,000 pink and 12,000,000 chum salmon eggs
(Table 19, page 39). Sufficient space was available in 1984 to rear 105,000,000 pink
salmon fry and 10,000,000 chum salmon fry to fingerling size.

From 1976 through 1984, a total of 377,271,222 pink and 26,936,101 chum salmon fry were
released at Port San Juan (Table 20, page 40). An additional 2,900,000 pink salmon fry
were released at Main Bay in 1981. In 1980, approximately 6,925,000 eyed pink salmon
eggs were transferred from Port San Juan to Cannery Creek. Approximately 6,900,000
pink salmon fry were released at the site of the new Hobo Creek fishpass in 1981 (Table
17, page 34). In 1981, 35,288,000 eyed pink salmon eggs were transferred from Port San
Juan to the Cannery Creek Hatchery. Resultant fry were released at the Main Bay
Hatchery (Table 18, page 36). In 1982, 31,400,000 eyed pink salmon eggs were transferred
to the Main Bay Hatchery for continued incubation and release.

It is estimated that from 1976 through 1984, a total of 16,166,774 pink salmon and an
unknown number of chum salmon have returned to the region as a result of fry releases
at Port San Juan. Commercial fishermen during these years harvested an cstlmatcd
11,508,341 pink salmon and an undetermined number of chum salmon.

It is estimated that the average marine survival rate of pink salmon has been 5.3 percent.
These data are based on harvest estimates for portions of the Southwestern District and
actual returns to the hatchery.

As a private non-profit corporation, PWSAC has acquired operating revenues through the
sale of fish in the Port San Juan Special Harvest Area and through voluntary contribu-
tions from fishermen, processors and other interested parties. Prior to 1985, members of
the Cordova Aquatic Marketing Assn. (CAMA), a regional fishermen’s association, assessed
themselves on a voluntary basis. This self-imposed tax has served as collateral for State
loans to PWSAC and provided operating funds for the hatchery. From 1975 through 1984,
fishermen contributed $2,071,133, processors contributed $1,337,322 and tender operators
contributed $7,307. Personal services and surplus equipment were also contributed.

PWSAC, as the qualified regional aquaculture association in the Prince William Sound,
Copper-Bering River Region, requested in 1984 that a vote be taken of commercial salmon
permit holders to impose a mandatory 2 percent assessment on salmon harvested in the
region. Ballots were cast during January 1985, and the measure was adopted. Assessment
funds will be used to offset the costs of operating the Port San Juan and Esther
hatcheries. Fish will be sold at both facilities to amortize loans;, pay administrative costs

and make up shortfalls in hatchery operating revenues.

Annual variations in harvest magnitude and fish prices make it difficult to accurately
project the amount of revenues that will be obtained annually with a 2 percent assess-
ment. Long-range projections of natural harvests as well as harvests attributed to r_chabil-
itation and enhancement projects can be used to demonstrate probable incomes in the dis-
tant future. Many rehabilitation and enhancement projects, as proposed in this plan, will
not, however, be in place for some years to come. Recent harvest and ex vessel price data
can be used to demonstrate probable assessment values in the near future. The total ex
vessel value of salmon harvested by commercial fishermen in the Prince William Sound,
Copper-Bering River Region in 1984 was approximately $39,837,000. Had a 2 percent
assessment been in force in 1984, approximately $797,000 would have been collected.
Should catches be similar to average catches that have occurred during the past 25 years,
then approximately $450,000 would be collected through assessments.

It is projected that the Armin F. Koernig Hatchery‘ at the 1984 eyed-egg capacity will
produce total annual returns of 4,907,600 pink and 308,700 chum salmon annually (Table
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Table 19. A comparison of the 1984 eyed-egg capacity of the Armin F. Koernig
Hatchery (formerly Port San Juan Hatchery) and the projected total
adult return, brood needs, sales needs and harvestable surplus,

2002.
pink chum
salmon salmon

1984

Eyed-Egg

Capacityl/ 108,000, 000 12,000,000

Projected

Adult

Return 4,907,6002/ 308,7003/

Brood

Needs ‘ 166,700 13,500

Sales

Needs®/ - 1,101,400 69,300

Harvestable

Fish 3,639,500 225,900

1/ In 1984, the permitted green egg capacity was 150,000,000 pink salmon and
13,000,000 chum salmon eggs.

2/ Based on FRED Directive No. 3 and a fingerling marine survival of 5.3 per-
cent.

3/ Based on FRED Directive No. 3 and a fingerling marine survival of 3.0 per-
cent. .

4/ Assuming full utilization of the Armin F. Koernig Hatchery at the 1984
eyed-egg capacity, full utilization of the Esther Hatchery at the 1984 permit-
ted capacity, an assessment of $797,000, a revenue goal in the year 2002 for
the Armin F. Koernig Hatchery of $1,281,500 and a similar exploitation rate
for pink and chum salmon returning to Port San Juan.
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Table 20. Pink and chum salmon production data for thelArmin f. Koernig Hatchery (formerly Port San Juan
Hatchery), 1975 through 1984,

Estimate

Brood Green Fry Return Fishery Interception Brood Fish Sold Total  Ocean
Year Eggs Taken Released Year Contribution Rate Fi sh—z-/ by PWSAC Returnll Surv.
pink salmon _ -

1975 6,254,460 1,000,000 1977 4,000 9.1% 15,155 24,845 44,100 4.4%
1976 14,733,530 11,010,577 1978 0.0 40,432 114,188 154,620 1.4%
1977 23,424,000¢ 16,950,784 1979 275,000  49.7% 54,207 223,748 552,955 3.3%
1978 28,645,6262 22,774,739 1980 1,038,700  69.5% 108,061 346,728 1,493,489 6.6%
1979 28,401,415% 21,500,000 1981 1,358,907  60.0% . 198,901 707,037 2,264,845 10.5%

1980 94,689, 000/ 69,787, ‘0008 1982 3.615.086  70.4% 164,545 1,354,732 5,134,363 7.4%
1981 143,500, 000¥Y 70,118,000 1983 2,990,225  80.3% 124,278 607,999 3,722,502 5.3%
982 129,615,001 g7.384.000 1984 2,226,423  79.5% 186,431 387,146 2,800,000 3.2%

1983 89,473,968% 76,746,122 1985

1986 117,767,702% 1986

Total 676,504,701 377,271,222 11,508,341 71.2% 892,010 3,766,423 16,166,774 5.3%
chum salmon i .

1977 1,445, 7001_1./ 1,014,000 1980 . no estimate 143 no estimate
1978 441, 1921—/ 247,548 1981 . no estimate 8,152 ‘_ no estimate
1979 570, 556—/ 395,000 1982 - no estimate 496 no estimate
1980 3,317,0001—2-/ 751,261 1983 no estimate . 815 no estimate
1981 8,593,0,00,1—2,/ - 7,294,000 1984 no estimate 6,682 no estimate
1982 11,403,5081%/ 9,580,000 1985

1983 9,058,75118/ 7,654,292 1986

1984 12,072, 68812/ 1987

Total 46,902,402 26,936,101 16,288

------------ P L L R L R R R R R R R R L L L R R R R T PR PR R R R R

1/ Based on returns to special harvest area and estimates of the number of fish harvested by seine fishermen.
- 2/ Includes fish allowed to spawn in Larsen Creek.

3/ From stocks {n Streem 603 Ewan Creek.

4/ From stocks in Stream 115 (Millard Creek), Stream 116 (Duck River) and Stream 669 (Larsen Creek)
S/ From stocks in Crab Bay, Hardins Bay, Port Ashton and Port San Juan.
&/ From the Larsen Creek stock.

7/ Includes 6,925,000 eyed eggs transferred to Cannery Creek.
8/ An additional 2,900,000 fry were transported to Main Bay for release in 1981.
9/ Includes 35,288,000 eyed eggs transferred to Cannery Creek and Main Bay hatcheries.
10/ Includes 31,400,000 eyed eggs transferred to the Main Bay Hatchery.
11/ From stocks in Stream 84 (unnamed), Stream 85 (unnamed) and Stream 87A (Sunny River) in Port Fidalgo.
12/ From stocks {n Stream 83 (Keta Creek), Sunny River and Larsen Creek.
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19, page 39). This projection is based on the continuation of pink salmon survival rates
experienced to date and a projected 3.0 percent marine survival rate of chum salmon.
Approximately 166,700 pink and 13,500 chum salmon will be needed annually for egg
takes. The number of fish required annually for sales purposes will be dependent on the
exploitation rate of each species, the revenue goal of the hatchery, ex vessel prices and
the projections of assessment revenues. The hatchery revenue goals will be based on the
annual loan payment and operating and administrative costs. It is projected that in the
year 2002, the end year in Phase I planning process, the revenue goal of the Armin F.
Koernig Hatchery will be approximately $1,281,500. Assuming full utilization of the
Koernig and Esther hatcheries and earnings and ex vessel prices similar to those experi-
enced in 1984, it may be projected that PWSAC will need to sell approximately 1,101,400
pink salmon and 69,300 chum salmon. Approximately 3,639,500 pink and 225,900 chum
salmon will be available for commercial harvest.

The Board of Fisheries recently adopted an economic escapement plan for the hatchery
(Appendix 35, page A-79). This plan grants the fishery manager authority to make special
closures during times that the total escapement into the Spcc1a1 Harvest Area has been
insufficient for brood fish and revenue needs. :

2.7.1.3.1.4 Esther Hatchery

PWSAC has recently completed construction of a new hatchery at Lake Bay on Esther
Island (Figure 2, page 3). PWSAC has been granted a State permit to incubate the
following number of green eggs at this facility:

Table 21. Permitted green-egg capacity by species of the Esther Hatchery, 1984,
pink salmon- 211,000,000 eggs
chum salmon 111,000,000 eggs
king salmon ‘ 1,000,000 eggs
coho salmon 1,000,000 eggs

Four brood sources will be used for both pink and chum salmon. This will create pink
and chum salmon runs of long duration. It is anticipated that hatchery-produced pink
salmon will have a peak common property harvest timing of early to mid July. Hatchery-
produced chum salmon will probably have a peak harvest timing of early July. Hatchery-
produced king salmon will have a peak harvest timing of mid June, and hatchery-pro-
duced coho salmon will have a peak harvest timing of early September.

During 1984, 7,500,000 chum salmon fry of Wells River origin were transported from
Main Bay and released at the Esther Hatchery site. These fish will be the nucleus of the
chum salmon brood stock. The first returns will occur in 1986. The first pink salmon

return will occur in 1987.

King and coho salmon will be reared to age 0 smolt size and released at the hatchery for
harvest and brood stock maintenance.

It is projected that the Esther Hatchery at its 1984 permitted capacity will produce total
annual returns of 8,629,200 pink, 2,569,600 chum, 37,500 coho and 30,000 king salmon
(Table 22 page 42). This projection is based on assumed marine survival rates of 5.3 per-
cent for pink salmon, 3.0 percent for chum salmon, 5.0 percent for coho salmon and 4.0
percent for king salmon. Approximately 293,100 pink, 112,100 chum, 800 coho and 300
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Table 22. A comparison of the 1984 permitted green-egg capacity of the
Esther Hatchery and the projected total adult returmn, brood
needs, sales needs and harvestable‘surplus, 2002.

~pink-
salmon -
1984
Permitted
Green Egg
Capacity 211,000,000
Total
Adult .
Return 8,629,200/
Brood -
Needs 293,100
Sales
Needs2/ 805,600
Harvestable
Fish 7,530,500

1/ Based on FRED'Directive No.

percent.

2/ Based on FRED Directive No.

percent.

chum coho king
salmon’ salmon salmon

111;000,000 1,000,000 1,000,000

2,569 ,600%/ 37,5003/ 30,0004/
112,100 800 300
239,900 3,500 2,800

2,217,600 33,200 26,900

3 and a fingerling marine survival of 5.3

3 and a fingerling marine survival of 3.0

3/ Assuming a green egg to age 0 smolt survival of 75 percent and a

marine survival of 5.0 percent.

4/ Assuming a green egg to age 0 smolt survival of 75 percent and a

marine survival of 4.0 percent.

S/ Assuming full utilization of the Esther Hatchery at the 1984 permit-
ted capacity, full utilization of the Port San Juan Hatchery at the 1984
eyed-egg capacity, an assessment of $797,000, a revenue goal in the year
2002 for the Esther Hatchery of $1,502,800 and a similar exploitation
rate for pink, chum and king salmon returning to the hatchery.
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king salmon will be needed annually for egg takes. The number of fish required annually
for sales purposes will be dependent on the exploitation rate of each species, the revenue
goal of the hatchery, ex vessel prices and the projections of assessment revenues. The
hatchery revenue goals will be based on the annual loan payment and operating and
administrative costs. It is projected that in the year 2002, the end year in Phase I plan-
ning process, the revenue goal of the Esther Hatchery will be approximately-$1,502,800.
Assuming full utilization of the Esther and Port San Juan hatcheries and earnings and ex
vessel prices similar to those experienced in 1984, it may be projected that PWSAC will
need to sell approximately 805,600 pink salmon, 239,900 chum salmon, 3,500 coho salmon,
and 2,800 king salmon. Approximately 7,530,500 pink salmon, 2,217,600 chum salmon,
33,200 coho salmon and 26,900 king salmon will be available for harvest.

The majority of chum and king salmon will probably be harvested by drift gill net fish-
ermen. Seine fishermen will probably harvest the majority of pink and coho salmon. All
salmon will be available for harvest by sport and subsistence fishermen.

2.7.1.3.1.5 Solomon Gulch Hatchery

This multispecies hatchery is operated by a private non-profit corporation, the Valdez
Fisheries Development Association (VFDA) and is located near the Alyeska Pipeline Ter-
minal in Valdez (Figure 2, page 3). VFDA operated a small scientific and education
hatchery at Crooked Creek in Valdez from 1979 through 1981 and has operated the
Solomon Gulch Hatchery since 1982. The State has granted VFDA a permit to incubate
the following number of eggs at the Solomon Gulch Hatchery.

Tabie 23. Finai permitted green egg capacity, by species, of the Solomon Guich
Hatchery.
pink salmon 136,000,000 eggs
chum salmon 18,000,000 eggs
king salmon 300,000 eggs
coho salmon 1,000,000 eggs

Water for the hatchery comes from a hdyroelectric plant reservoir on Solomon Creek.

Approximately 20,890,000 pink and 2,040,000 chum salmon fry have been released to date
(Table 24, page 44). An estimated 311,000 adult pink salmon have returned from
12,500,000 fry released in 1982 and 1983. Return data suggest that pink salmon fry have
éxperienced an average marine survival of 2.5 percent. Total return estimates have been
based solely on returns to Port Valdez and, the estimates subsequently are thought to be

conservative,

Operating revenues have been derived through loans and the sale of fish surplus to brood
stock needs. Fish have been harvested in the Special Harvest Area at the mouth of

Solomon Creeck.

The actual eyed-egg capacity in 1984 was 70,000,000 pink salmon eggs, 6,000,000 chum
salmon eggs and 1,000,000 coho salmon <=:ggs.12

It is projected that the Solomon Gulch Hatchery at its final permitted capacity will pro-

duce total annual returns of 5,562,000 pink, 416,700 chum, 27,800 coho and 9,000 king
salmon (Table 25, page 45). This projection is based on assumed marine survival rates of
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Tat;l; 24. Pink, chum and coho salmon production data for the Solomon Gulch Hatchery, 1981 through 1984.1/

Estimateg/
8rood Green Fry Return Fishery Interception B8rood Fish Sold Total Ocean
Year Eggs Taken Released Year Contribution Rate Fish by VFDA Return  Surv.
pink salmon :
1981 9,970,000 7,000,000 1983 19,000 16.6% 19,000 76,000 114,000 1.6%
1982 8,430,000 5,500,000 198 119,000 60.4% 47,000 31,000 197,000 3.6%
1983 12,930,000¢ 8,390,000 1985 :
1984 66,650,000%/ 1986
Total 97,980,000 20,890,000 138,000 4.4% 66,000 107,000 311,000 2.5%
chum salmon
1981 600,000 500,000 1985
1982 1,900,000/ 640,000 1986
1983 1,900,000/ 900,000 1987
1984 2,700,000/ 1988
Total . 7,100,000 2,040,000
coho salmon
1982 115,000%/ Y 1986
1983 143,000 ' 1987
1984 300,000/ 1988
Total

1/ Data provided by Paul McCollum of VFDA.

2/ Based on returns to the special harvest area and estimates of the number of fish harvested by seine
fishermen.

3/ from stocks in Stream 143 (Siwash Creek).

4/ From stocks in Stream 123 (Gregoreff Creek) and Stream 129 (Vlassoff Creek).

5/ From stocks in Stream 145 (Crooked Creek).

6/ From stocks in Stream 137 (Corbin Creek).

77 System failure and total Lloss.
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Table 25. A comparison of the 1984 and the final permitted green-egg capacify
of the Solomon Gulch Hatchery and the projected total adult return,
brood needs, sales needs and harvestable surplus, 2002,

pink chum coho king
salmon salmon salmon salmon

1984
Green Egg
Capacity 70,000,000 6,000,000 1,000,000 0

Final
Permitted

Green Egg
Capacity 136,000,000 18,000,000 1,000,000 300,000

.TFotal
Adult
Return at
Final )
Capacity 5,562,000/ 416,7002/ 27,8003/ 9,000%/

Brood
Needs 188,900 18,200 800 ' 100

Sales
Needsé/ 822,300 61,600 4,100 - 1,300

» Harvestable
Fish 4,550,800 336,900 22,900 7,600

1l/ Based on FRED Directive No. 3 and a fingerling marine survival of 5.3

percent. v
2/ Based on FRED Directive No. 3 and a fingerling marine survival of 3.0
percent, , V

3/ Assuming age 1.0 smolt released at the Hatchery. Adult return based on FRED
Directive No. 3 and a marine survival of 5.0 percent.

4/ Adult return based on a green egg to age 0.0 smolt survival of 75 percent
and a marine survival of 4.0 percent.

5/ It is assumed that the hatchery revenue goal 'in the year 2002 will be
$1,041,000 and that the exploitation rate of each species returning to the

hatchery will be similar.
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5.3 percent for pink salmon, 3.0 percent for chum salmon, 5.0 percent for coho salmon and
4.0 percent for king salmon. Approximately 188,900 pink, 18,200 chum, 800 coho and 100
king salmon will be needed annually for egg takes. The number of fish required annually
for sales purposes will be dependent on the relative escapement of each species, the rev-
enue goal of the hatchery and ex vessel prices. The hatchery revenue goals will be based
on the annual loan payment and operating and administrative costs. It is projected that
in the year 2002, the end year in Phase I planning process, the revenue goal of the
Solomon Gulch Hatchery will be approximately $1,041,000. Assuming full utilization of
‘the hatchery and ex vessel prices similar to those experienced in 1984, it may be projected
that VFDA will need to sell approximately 822,300 pink, 61,600 chum, 4,100 coho and
1,300 king salmon. Approximately 4,550,800 pink, 336,900 chum, 22,900 coho and 7,600
king salmon will be available for harvest.

The majority of these fish will probably be harvested by seine fishermen. Each species
will be available for harvest by sport and subsistence fishermen. '

2.7.1.3.2 Copper River Area

Rehabilitation and enhancement activities in the Copper River area have been limited to
the operation of a sockeye salmon hatchery near Gulkana, fertilization of Tokun Lake on
the Copper River Delta, construction of a fishpass at Boswell Bay Creek on Hinchinbrook
Island and excavation of a spawning channel at Mile 18 of the Copper River Highway

(Appendix 32, page 71).

2.7.1.3.2.1 Gulkana Hatchery

The facility presently consists of plywood incubation boxes situated near a spring tribu-
tary to the Gulkana River and Paxson Lake (Figure 3, page 4). The facility is designed to
operate without electricity and is unmanned during late fall and winter.

The hatchery site was selected because of various key factors, such as water temperature,
water quantity and quality, ease of access, brood stock availability and proximity to
major underutilized rearing areas. The spring flows at a minimum rate of 9 cfs and has a
temperature of 37 to 42 degrees F. The hatchery is across the Gulkana River from the
Richardson Highway. A small population of sockeye salmon spawned in the spring area
before the hatchery commenced operation.

Eggs and sperm have, to date, been collected from fish that have returned to the spring-
fed stream to spawn. Fertilized eggs have been "seeded" on a bed of gravel or plastic
material, and spring water has been distributed by gravity via a system of pipes. Fry
have been counted and collected as they leave the boxes and have either been released on
site or have been transported to distant lakes.

The incubation box concept has proven successful at this location for incubating sockeye
salmon, and the number of incubators has gradually been increased during the past 12
years. It is estimated that the hatchery at its 1984 capacity of 25,000,000 green eggs will

produce 173,200 adult fish annually.

Major underutilized lakes are located near the facility, including: Summit, Paxson, Cross-
wind, Tazlina and Klutina Lakes. Limnological data suggest that it may be feasible to
increase the production from these lakes by as many as 819,000 adult sockeye salmon

annually.
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Table 26. Sockeye salmon production data for the Gulkana Hatchery, 1973-1984.

Brood
Year

1984
Weigh

~o

Eggs Taken

225,800
1,266,552
1,276,570
1,288,142
1,361,149
1,320,472
3,563,568
6,228,897
9,166,596

10,931,889
13,033,894
26,771,104

49,663,529

ted Average

TML Ten Mile Lake
SL Summit Lake

1/ One incubation box froze due to insufficient water flow.
2/ One incubation box was disturbed by a bear.

Fry

Produced

179,311
886,556
727,607
628,575
583,922
1,040,255
2,446,257
5,249,173
8,033,217
9,782,684
10,902,160

Survival

Rate %

~J
e,
o %ib

N
<]

AN OO WO
N

Fry

Released
on Site

79,691
785,110
626,007
516,327
479,864
940,666

1,105,397
3,388,682
5,985,270
5,470,056
6,160,401

3/ One incubation box had an outbreak of IHN virus.

Fry

Transferred
for Release

99,620
101,446
101,600

' 112,248
104,058
199,589

1,340,660

1,860,491

2,047,947

4,312,628

4,741,759
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Fry have been released at the facility, at Ten Mile Lake and at Gunn Creek, a tributary
to Summit Lake (Table 26, page 48). On-site plants have been conducted to develop
hatchery brood stock. Ten Mile Lake was a lake barren of sockeye salmon and was
stocked with fry during 1974 through 1978. Peak escapement data suggest that possibly
1.0- percent of released fry returned to the lake and fisheries of the area. Gunn Creek fry
transplants have been conducted to evaluate the optimum stocking density of Summit
Lake and to evaluate the potential for increasing the optlmum population density and
smolt production through nutrient enrichment.

Disease has not proven to be a major factor at this facility due in part to the modular
nature of the egg box system. Outbreaks of IHN virus disease caused the loss of approx-
imately 400,000 fry in both 1983 and 1984 (Table 26, page 48). The parallel intake system
limited these outbreaks to one incubation unit. Despite the IHNV outbreaks, the egg-to-
fry survival rate was 89.0 percent in 1983 and 83.6 percent in 1984. The avcragc survival
of all eggs incubated at the site has been 81.5 percent.

2.7.1.3.3 Qutside of the Region

2.7.1.3.3.1 Elmendorf Hatchery -

This FRED hatchery, located on Elmendorf Air Force Base near Anchorage, is a central
incubation facility and has been used to incubate and rear coho and king salmon. The
smolt rearing capacity of the hatchery in 1984 was 500,000 coho and 1,000,000 king
salmon. Smolt have been released in locations around Cook Inlet and Cove Creek (Stream
442) and Whittier Creek (Stream 441) in Prince William Sound. From 1978 through 1983,

_____ 1., £01 N A ~ - - -y
approximately 581,500 coho salmon smolt were released. It has been estimated that 5,970

adult coho salmon representing 1.0 percent of smolt released have been harvested by sport
fishermen. No estimates are available of harvests by commercial fishermen.

CcCCN CSUim

Beginning in 1981, king salmon smolt have been released in Cove Creek. The first major
return occurred in 1984 when an estimated 400 fish were harvested.

ADF&G has proposed the following stocking schedule.

Table 27. Proposed stocking schedule of coho and king salmon juveniles produced at
the Elmendorf and Ft. Richardson hatcheries, 1985 through 1989.

Number Beginning

Species Size Run Timing Release Site Released Year
coho smolt late Cove Creck 100,000 ongoing
coho finger. late Culross Lake 100,000 ongoing
coho finger. late Surprise Cove lakes 155,000 1985
coho finger. late Pass Lake . 120,000 1987
coho smolt late Poe River 50,000 1987
coho finger. early N. Nellie Juan Iks. 180,000 1988
coho smolt . early Cove Creek 100,000 1989
king smolt early Cove Creek 100,000 ongoing
king smolt early Anderson Bay 200,000 1985
king finger. early Granite Bay lakes 75,000 1986
king smolt early Poe River 100,000 1986
king smolt early Shotgun Cove 100,000 1988
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2.7.1.3.3.2 Ft. Richardson Hatchery

This FRED central incubation facility is located on Ft. Richardson, an Army mstallatlon
“near Anchorage. The hatchery, in 1984, had the following capacity.

Table 28. Rearing capacity of the Ft. Richardson Hatchery, 1984.

Species Release Size Number
coho salmon fingerling 2,500,000
coho salmon smolt 2,000,000
king salmon fingerling 2,500,000
king salmon smolt 1,000,000

Coho salmon fingerlings, incubated and reared at Ft. Richardson, have been used for
stocking Culross Lake (Stream 478) and Otter Lake (Stream 688). At Culross Lake approx-
imately 97,430 fingerlings- were released in 1983 and 61,261 fingerlings were released in
1984. Approximately 65,000 coho salmon fingerlings wecre released in Otter Lake in 1983.
The first return of adults occurred in 1985. Approximately 600 coho salmon returned to
Culross Lake and an unknown number of fish returned to Otter Lake. Table 27 presents
the proposed stocking schedule of fish incubated and reared at Ft. Richardson and
Elmendorf. : :
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3.0 FISHERY STATUS

This section presents an evaluation of the management, rehabilitation and enhancement
status of the salmon fishery and presents projections of harvests of wild, rehabilitated
and enhanced stocks. Harvest projections serve as a baseline, and when compared with
goals presented in the Phase I Plan, help to define our rate of progress in resolving gaps
in user-group harvests. These pro;cctlons will be added to estimates of the output of the
quantifiable projects recommended in Chapter 7.0 to dctcrmmc the total harvests that may
be anticipated if these new projects are implemented.

Projections of harvests resulting from hatchery projects are difficult to compile because
hatchery capacities are generally not fixed but rather increase in time as additional capi-
tal is raised to purchase new incubators and additional floor space is made available for
incubators. Hatchery harvest projections prepared in this chapter are based on the num-
ber of eyed eggs actually incubated in 1984. Data on the maximum eyed-egg capacity, in
1984, are included to provide a measure of our rate of progress in ach1evmg egg procure-
ment goals and acquiring necessary incubators. :

3.1 “PINK SALMON FISHERY

3.1.1 Prince William Sound Area

The commercial fishery for pink salmon has been managed by use of run forecast, es-
capement and catch data. Forecasts have been predictions of total run size for the entire

Sound and have been based on densities of pre-emergent fry in 25 index streams. Indi-
vidual district forecasts have not heen qffpmnfﬂr‘l due to the lack of funds for increased

Tiive

sampling and the lack of a means to determine the harvest and total run of fish destined
for natal streams in individual districts. Harvests commonly occur at headlands or capes
located in districts other than natal districts. The total harvest of individual district
stocks is needed to establish the relationship between fry indices and total returns, i.c.
catch and escapement. The magnitude of the forecasted run is used in conjunction with
early-season aerial survey and escapement data to determine the opening date of the fish-
ery and which districts are to be open. Subsequent catch and escapement data are used to
determine allowable weekly fishing time and to makc open and closed area adjustments.
Forecasts have had an average error of 25 percent.2 -

Escapement data have been derived by weekly aerial and ground surveys in 196 index
streams. Total counts for the estimated 511 streams in which pink salmon spawning has
been documented have not been available due to the expense and manpower required to
visit each location multlple times annually. It is believed, however, that approximately 75
percent of the area’s pink salmon spawn within index arcas—J Index counts have been
adjusted by stream-life factors to estimate total escapement in each index stream

(Appendix 17, page A-48).

Index escapement goals have been established for each district except the Unakwik Dis-
trict. Pink salmon spawners have only been observed in two drainages within the

Unakwik District.
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Table 29. Pink salmon index area escapement goals by district in the Prince
William Sound Area, 1984.Y

District Escapement Goal
Eastern 403,750 to 484,500
Northern 140,000 to 168,000
Coghill 125,000 to 175,000
Northwestern . 104,000 to 172,000
Eshamy 9,000 to 12,000
Southwestern : 69,000 to 115,000
Montague 106,250 to 127,500
Southeastern 225,000 to 270,000
Total 1,200,000 to 1,524,000

y Adapted from Randall et al, (1984).

Goals have been based on historic escapement data and do not reflect the amount or qual-
ity of available spawning area. Escapements equaling or exceeding the present goal for
the entire area have been achieved 11 years during the past 25 years.

The ability to identify individual pink salmon stocks in commercial harvests has yet to be
developed. Tagging studies have been attempted, but these have been conducted to deter-
mine migration areas of various stocks of pink salmon in the vicinity of FRED and PNP
hatcheries in Prince William Sound. :

Commercial harvests have exhibited a major upward trend since 1978 (Appendix 10, page
.A-34). The average harvest by all gear groups during the period 1960 through 1978 was
3,310,368 fish. From 1979 through 1984, the average harvest of wild stocks* was
17,079,500 fish. Harvests of these recent high magnitudes are not expected to continue
indefinitely. It is assumed that these high catches are attributed to short-term climatolog-
ical phenomena. It is projected that harvests in the year 2002 will be similar to average
harvests that occurred during the period 1960 through 1984. It is projected that seine
fishermen will harvest an average of 5,754,900 fish, drift gill net fishermen will harvest
an average of 268,500 fish and set gill net fishermen will harvest an average of 12,700
fish.

Subsistence fishing for pink salmon has been allowed during open commercial fishing
periods. Reported harvests of pink salmon have been minor. The average reported har-
vest from 1960 through 1984 was 162 fish (Appendix 15, page A-43). It is projected that
subsistence harvests of wild pink salmon in the year 2002 will be similar to historic levels.

The sport fishery has been managed by regulated methods and bag limits. Total sport
harvest estimates have only been available since 1977. From 1977 through 1984, the aver-
age harvest of pink salmon was 14,120 fish (Appendix 16 page A-44). No upward or
downward trends in overall effort or catch are apparent. It is projected that the average
sport harvest of wild pink salmon in the year 2002 will be 14,100 fish.

*Wild stocks are those that have not been augmented through enhancement or rehabilita-
tion measures.
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Pink salmon rehabilitation to date has consisted of fishpass installation, rechanneling and
channel improvement, stream diversions and revetments, stream cleaning, log removal and
fry transplants (Appendix 32, page A-71). It is estimated that these projects will, in the
near future, contribute approximately 121,000 harvestable pink salmon annually to the
fisheries of the region. The useful life of these varied projects is difficult to estimate.
While fishpasses may, if maintained properly, last beyond the year 2002, other projects
such as rechannelization will have a much shorter useful period. It is estimated that the
long-term projects, i.c. fishpass projects, will contribute approximately 80,000 harvestable
fish annually in the year 2002.

Four hatcheries in the Sound incubated pink salmon eggs in 1984. Table 30 (page 53) pre-
sents projections of adult production based on the number of eyed eggs that were incu-
bated in 1984. Various projects listed in this plan will be aimed at increasing the capac-
ity of these facilities beyond these baseline levels.

Table 30 also presents projections of total numbers of pink salmon available for harvest
by all user groups and a hypothetical distribution of these fish among users. These data
do not constitute an allocation scheme; however, they serve to demonstrate the outcome of
one of many possible scenarios. Only after multiple years of returns will any predictable
harvest patterns be apparent.

Table 31 (page 54) presents a summary of the projected harvest status of wild pink salmon
and pink salmon produced through rehabilitation and through artificial incubation.

k!
J.

5%

.2 Copper River Are

Pink salmon harvests have been minor and have occurred incidentally to the harvests of
sockeye and king salmon. The average harvest from 1960 through 1984 was 5,718 fish
(Appendix 11, page A-37). No upward or downward trends in harvests are apparent and
it is projected that in the year 2002, drift gill net fishermen will harvest an average of
5,700 fish. ‘ '

Subsistence harvests of pink salmon have been negligible. From 1960 through 1984, the
total reported harvest was 34 fish (Appendix 13 and 14, pages A-41 and A-42). It is pro-
jected that in the year 2002 the subsistence harvest of pink salmon will be minimal.

Sport harvests of pink salmon have also been minimal. From 1977 through 1984, it is es-
timated that a total of 12 fish were harvested (Appendix 16, page A-44). It is projected
that the sport harvest of pink salmon in the year 2002 will be minimal.

No rehabilitation or enhancement projects have been directed toward pink salmon in this
area.
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Table 30. Projected common property harvests of pink salmon produced by four hatcheries in the Prince William Sound Area based on
the actual number of eyed eggs incuba;ed in 1984,

Projected Total .

Maximum Return Based on Hypothetical Harvest Distribution

Eyed-Egg Eyed Eggs Actual No. of PNP R L AR Ll

Capacity Incubated Eyed Eggs Brood1 ~ Fish Drift Set Subsis-
Hatchery in 1984 in 1984 Incubated in 1984 MNeedsl/ Sales Seine  Gill Net Gill Net Sport tence
Cannery Creek 50,000,000 43,000,000 2,165,1002/ 77,200 0 - 1,879,100 208,800 0 0 0
Main Bay 28,500,000 28,500,000 1,435,00021 44,000 0 695,500 347,800 347,800 0 0
A. F. Koernig 108,000,000 107,820,000 4,899,408/ 166,700 1,539,200% 3,193,500 0 0 0 0
Solomon Gulch 70,000,000 49,980,000 2,271,100 108,000 959,400 1,191,700 0 0 12,000 0
Tatal 256,500,000 229,300,000 10,770,500 395,900 2,498,600 6,959,800 556,600 347,800 12,000é/ 0

1/ The number of brood fish required to fill the maximum eyed-egg capacity in 1984.

2/ Assuming an eyed-egg to fry survival of 95 percent and a marine survival of 5.3 percent.

3/ Assuming an eyed-egg to fingerling survival of B5.7 percent and a marine survival of 5.3 percent.

47 Assuming that $797,000 are collected through assessments and a total hatchery revenue goal of $1,782,000. 1t is also assumed that
the common property fishery exploitation rate will be similar for each species returning to.the hatchery.

5/ Assuming a hatchery revenue goal of $1,041,000 and that the common property fishery exploitation rate will be similar for each
species returning to the hatchery. ) ’

&/ These fish represent an opportunity for sport harvest, and the number of fish harvested will be dependent on sport fishing effort.
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Table 31. Summary of projected common property harvests of pink salmon in the Prince William Sound and Copper
River areas based on average Wild harvests, rehabilitation production codfficients and the number of
eyed eggs incubated in 1984.1/

Hypothetical Harvest Distribution

......................................................

prift set Subsis-

Area Stocks Seine Gill Net ~ Gill Net Sport tence Total
Prince wila?/ 5,754,900 268,500 12,700 14,100 .- 200 6,050,400
William Rehabilitation Projectsll 59,000 21,000 0 0 0 80,000
Sound Hatchery 6,959,800 556,600 347,800 12,000 0 7,876,200
Total Fish 12,773,700 846,100 360,500 26,100 200 14,006,600

Comercial Valued’ $12,952,500  $857,900  $365,500 $14,175,900

Copper River  Wild®/ 0 5,700 0 0 0 5,700
Rehabi litation Projectst/ 0 0 0 0 0

Hatchery 0 0 0 0 0 0

. Total Fish 0 5,700 0 0 0 5,700
Commercial Value*/ $0 $6,700 $0 $6, 700

Both Areas Total Fish 12,773,700 851,800 360,500 26,100 200 14,012,300
Commercial Value $12,952,500  $864,600  $365,500 $14,182,600

1/ Rehabilitation production coefficients are USDA Forest Service estimates of the productive capabilities of a
unit of habitat. It-is estimated that an acre of natural spawning area is capable of producing approximately
6,100 harvestable adult pink salmon.

2/ Based on average harvest data.

3/ Assuming an average weight of 3.9 lbs. and an average price of $0.26/lb.

4/ Assuming an average weight of 4.5 lbs. and an average price of $0.26/1b.




3.2 CHUM SALMON FISHERY

3.2.1 Prince William Sound Area

The chum salmon fishery occurs, with several exceptions, incidentally to the pink salmon
fishery. Fisheries for early and late-run stocks of chum salmon in isolated areas have
been managed, but the main component of the run, which coincides with the dominant
pink salmon fishery, has essentially not been managcd.ly Escapement has been monitored
by aerial and ground surveys in 94 index streams (Appendix 18, page A-49). Escapement
goals have been established for each district except the Unakwik District. Chum salmon
spawners have been observed in one drainage within the Unakwik District.

Table 32. Chum salmon index area escapement goals by district in the Prince William
Sound Area, 1984.Y/

District Escapement Goal
Eastern 87,200 to 109,000
Northern 29,400 to 36,750
Northwestern

and Coghill 48,600 to 60,750
Southwestern

and Eshamy 3,400 to 4,250
Montague 11,400 to 14,250
Southeastern 20,000 to 25,000
Total 200,000 to 250,000

1/ Adapted from Randall et al. (1984).

Escapements have equaled or exceeded the present goals 12 years during the past 25 years.
Goals have been based on historic escapement data and do not reflect the amount and
quality of available spawning area.

Forecasts of chum salmon runs for all of Prince William Sound have been made; however,
no forecasts for individual districts have been attempted. Forecasts have been based on
indices of pre emergent fry abundance in 19 streams. Currently, brood-year return age
data are used to forecasts runs. The average error of forecasts has been 28 perccnt.10

Commercial harvests have exhibited a major upsurge since 1980 (Appendix 10, page A-34).
The average harvest by all gear groups during the period 1960 through 1980 was 435,864
fish. From 1981 through 1984, the average harvest of wild chum salmon was 1,398,253
fish. Harvests of these recent high magnitudes are not expected to continue indefinitely.
It is assumed that these high returns are attributed to short-term climatological phenom-
ena. It is projected that harvests of wild stocks in the year 2002 will be similar to aver-
age harvests that occurred during the period 1960 through 1984. It is projected that seine
fishermen will harvest an average of 581,800 fish, drift gill net fishermen will harvest an
average of 161,100 fish and set gill net fishermen will harvest an average of 2,700 fish.

Subsistence fishing for chum salmon has been allowed during open commercial fishing
periods. Reported harvests of chum salmon have been minor. The average reported har-
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vest during 1960 through 1984 was 18 fish:(Appendix. 15, page A-43). It is projected that
subsistence harvests of wild chum salmon in the year 2002 will be minimal.

The sport fishery has been managed by regulated methods and bag limits. Total sport
harvest estimates have been available since 1977. From 1977 through 1984, the average
harvest of chum salmon was 1,179 fish (Appendix 16, page A-44). No upward or down-
ward trends in overall effort or catch are apparent. It is projected that the harvest of
wild chum salmon in the year 2002 will be 1,200 fish.

Chum salmon rehabilitation to date has consisted of rechanneling and channel improve-
ment, stream diverting, construction of revetments, stream cleaning and log removal
(Appendix 32, page A-71). It is estimated that these projects contribute a minimum of
14,900 chum salmon annually to the fisheries of the region. The useful life of these pro-
jects is expected to be 5 to 10 years, and, without periodic maintenance, it may be pro-
jected that production will decline to zero by the year 2002.

Table 33 (page 57) presents projections of total numbers of harvestable. chum salmon pro-
duced by the area’s hatcheries:based on the number of eyed eggs incubated in 1984.
Hypothetical harvests for each user group are included.

Table 34 (page 58) presents a summary of the projected harvest status of wild chum
salmon and chum salmon produced through rehabilitation and artificial incubation.

3.2.2 Copper River Area

Chum salmon harvests have been minor and have occurred incidentally to the harvests of
sockeye and king salmon. The average harvest from 1960 through 1984 was 946 fish
(Appendix 11, page A-37). No upward or downward trends in harvests are apparent and
it is projected that in.the year 2002, drift gill net fishermen will harvest an average of

900 fish.

Subsistence harvests of chum salmon have been negligible. From 1960 through 1984, the
total reported harvest was 1 fish (Appendix 13 and 14, pages A-41 and A-42). It is pro-
jected that in the year 2002, the subsistence harvest of chum salmon will be minimal.

No sport harvests of chum salmon have been documented.

No rehabilitation or cnhanccmcnt projects have been directed towards chum salmon in
this area.
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Table 33. Projected common property harvests of chum salmon produced by four hatcheries in the Prince William Sound Area based on
the actual number of eyed eggs incubated in 1984.

Projected Total

Maximum Return Based on Hypothetical Harvest Distribution

Eyed-Egg Eyed Eggs Actual No. of [ | R R LT

Capacity Incubated Eyed Eggs Brood Fish orift Set Subsis-
Hatchery in 1984 in 1984 Incubated in 1984 Needs’/ Sales Seine Gill Net Gill Net =~ Sport tence
Cannery Creek 79,0004 779,000 20,000V 900 0 19,100 0 0 0 0
Main Bay 29,500,000  29,500,000% 505,9002/ 33,100 0 47,300 212,800 212,800 0 0
A. F. Koernig 12,000,000 11,521,900 296,4001/ 13,500 93,100é/ 189,800 0 0 0 0
Solomon Gulch 6,000,000 2,450,000 63,0001/ 6,700 26,6001/ 29,700 0 0 0 0
Total 48,279,000 44,250,900 885,300 54,200 119,700 285,900 212,800 212,800 0 0

1/ Assuming an eyed-egg to fingerling survival of 85.7 percent and a marine survival of 3.0 percent.

2/ Assuming an eyed-egg to fingerling survival of 85.7 percent and a marine survival of 2.0 percent.

3/ The number of brood fish required to fill the maximum eyed-egg capacity in 1984.

4/ Chum salmon are an incidental species at Cannery Creek and it is difficult to develop a brood stock while an intense seine fishery is con-
ducted on Cannery Creek pink salmon stocks in Unakwik Intet.

5/ Seme fry were released at the Esther Hatchery site in 1985.

6/ Assuming that $797,000 are collected through assessments and a total PWSAC revenue goal of $1,782,000. It is also assumed that the common
property fishery exploitation rate will be similar for each species returning to the hatchery.

7/ Assuming a hatchery revenue goal of $1,041,000 and that the common property fishery exploitation rate will be similar for each species
returning.to the hatchery. ‘




Table 34. Summary of projected common property harvests of chum salmon in the Prince William Sound and Copper
River areas based on average Wild harvests, rehabilitation production codfficients and the number of

eyed eggs incubated in 1984.1/

Hypothetical Harvest Distribution

Drift Set Subsis-
Area Stocks Seine Gill Net Gill Net Sport tence Total
Prince wi a2/ 581,800 116,100 2,700 1,200 0 701,800
William Rehabi litation Projects’ 0 o 0 0 0 0
Sound Hatchery , 285,900 212,800 212,800 0 0 711,500
Total Fish 867,700 328,900 215,500 1,200 0 1,413,300
Commercial Value3/ $2,061,700  $781,500 $512,000 $3, 355,200
Copper River  Wild®/ 0 900 0 0 0 900
Rehabi litation Projects) 0 0 0 0 0 0
Hatchery - 0 0 0 0 0 0
Total Fish 0 900 0 0 0 900
Commercial Value® %0 $1,800 $0 $1,800
Both Areas Total Fish 867,700 329,800 215,500 1,200 0 1,414,200
Commercial Value $2,061,700  $783,300 $512,000 53,357,000

1/ Rehabilitation production coefficients are USDA Forest Service estimates of the productive capabilities of
a unit of habitat. It is estimated that an acre of natural spawning area is capable of producing approximately

4,500 harvestable adult chum salmon.
2/ Based on average harvest data.

3/ Assuming an average weight of 8.8 (bs. and an average price of $0.27/1b.
4/ Assuming an average weight of 7.4 lbs. and an average price of $0.27/lb.
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3.3 ; . SOCKEYE SALMON FISHERY
3.3.1 Prince William Sound Area

‘Commercial harvests of sockeye salmon have only been managed in the Coghill, Unakwik
and Eshamy districts. No major sockeye salmon stocks occur in other districts within the
Sound. Escapement goals have only been established for Coghill Lake and Eshamy Lake.
The Coghill Lake escapement goal is 40,000 to 50,000 sockeye salmon, and the Eshamy
Lake escapement goal is 20,000 to 30,000 sockeye salmon. Goals have been based on es-
capement estimates and harvest data. While Coghill Lake sockeye salmon are early-run
fish and are generally all harvested in the Coghill District, Eshamy Lake sockeye salmon
are late-run fish, and unknown numbers of these fish are harvested in other districts.
‘The Eshamy Lake escapement goals subsequently have been based on incomplete data. Es-
capement enumeration .in the lesser systems elsewhere in Prince William Sound is difficult
and relatively costly. With the exception of occasional aerial escapement counts, no indi-
vidual efforts have been made to monitor sockeye salmon escapement nor have escape-
ment goals been dcvclopcdl—lj

Run forecasting has been limited to the Coghill District. Informal "projections” have been
made of harvests in the Eshamy and Southwestern districts. No harvest projections have
been prepared for other districts within the Sound.

Run modeling has yet to be attempted on sockeye salmon stocks of Prince William Sound.
Scale analysis suggests that it may be feasible to identify Eshamy Lake and Coghill Lake
sockeye salmon stocks in commercial harvests of the area.

Commercial harvests have overall exhibited a slight upward trend since 1960 (Appendix
10, page A-34). The average harvest by all gear groups during 1960 through 1984 was
178,954 fish. It is projected that harvests in the year 2002 will be similar to these har-
vests. The data base for drift and set gill net harvests in the Eshamy District extends
only back to 1967 (Appendix 23, page A-56). Prior to 1967, harvests of these gear types
were combined. Average harvest data for the Eshamy District includes 9 years of com-
plete closures. The data base for the drift gill net harvests in the Unakwik District be-
gins in 1971 (Appendix 19, page A-50). From 1962, the first year the district was open to
drift gill net fishing, through 1970, drift gill net harvest data were combined with seine
data. It is projected that in the year 2002, seine fishermen will harvest an average of
54,600 fish, drift gill net fishermen will harvest an average of 172,300 fish and set gill
net fishermen will harvest an average of 8,500 fish.

Subsistence fishing is allowed during open commercial periods. Legal gear consists of
drift and set gill nets and purse seines. Reported harvests have been minor. The average
reported catch from 1960 through 1984 was 13 fish (Appendix 15, page A-43). It is pro-
jected that subsistence harvests of sockeye salmon in the year 2002 will be of approxi-
mately the same magnitude.

The sport fishery has been managed by regulated methods and bag limits. A policy was
recently adopted to restrict snagging in Eshamy Lagoon when it is projected that the
sockeye salmon escapement will be insufficient to allow a commercial fishery. Total sport
harvest estimates have only been available since 1977. From 1977 through 1984, the aver-
age harvest of sockeye salmon in Prince William Sound was 3,292 fish (Appendix 16, page
A-44). No upward or downward trend in effort or catch is apparent. It is projected that
the harvest in the year 2002 will be 3,200 fish.
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Sockeye salmon rehabilitation to date has consisted of fishpass installation at five loca-
tions: Billy’s Hole Creek (Stream 218), Red Creek (Stream 300), Shrode Creek (Stream 476),
Sockeye Creek (Stream 687) and Rocky Creek (Stream 759). It is estimated that the new
habitat made accessible by these structures will contribute approximately 23,300 sockeye
salmon annually to the fisheéries of the region (Appendix 32, page A-71). It is assumed
that the useful life of thcsc fishpasses may, if maintained properly, extend beyond the

year 2002

None of the hatcheries in the Sound incubate sockeye salmon eggs at this time. Potential
problems with IHN virus have precluded the use of existing facilities. Numerous poten-
tial hatchery sites exist in Prince William Sound and numerous barren or underutilized

lakes are available for stocking.

Table 35 (page 61) presents a summary of the projected harvest status of w1ld sockeye
salmon and sockeye salmon produced through rehabilitation projects. .

3.3.2 Copper River Area

Management of the sockeye salmon commercial; subsistence and sport fisheries is difficult
because of the apparent mixed.nature of stocks in the commercial fishery and poor water
clarity in the estuary and numerous drainages in which sockeye salmon migrate upstream

to spawn.

The sockeye salmon commercial fishery has been managed primarily on the basis of com-
mercial catch data, escapcmcnt sonar counts and Delta index escapement counts. The
fishery is comprlscd of two major components, an upriver component and a Delta compo-

nent.

The upriver run is the only component that has been intensively managed. Weekly and
seasonal escapement goals have been established for the upriver run; however, escapement
goals for the Delta stocks are essentially seasonal index goals. Goals have been based on
historic escapement data. Knowledge of the optimum capacity of spawning and rearing
areas is incompiete.

The upriver goal, commencing in 1984, is an escapement of 411,000 fish, as measured by
sonar counters (Table 36, page 62). Efforts to apportion counts according to species
composition have been limited.. The timing of the upriver run coincides with the king
salmon run; however, the king salmon run has been considered to be a fraction of the
sockeye salmon run, and it is believed that not all king salmon have been counted. King
salmon, unlike sockeye salmon, commonly do not demonstrate a strong affinity for near-
shore waters where the counters have been located. Commercial and dip net harvest data
suggest that at least 95 percent of thé counts have been sockeye salmon.

Some coho salmon stocks also migrate upriver. The coho salmon migration, however,
occurs after the sockeye salmon migration, and these fish area not included in the ‘es-

capement goal.
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Table 35. Summary of projected common property harvests of sockeye salmon in the Prince William Sound and

Copper River areas based on average wild harvests,

eggs incubated in 1984.1

Hypothetical Harvest Distribution

rehabilitation production coefficients and eyed

Drift Set Subsis-
Area Stocks Se?ne Gill Net Gill Net Sport tence Total
. -
Prince Wil 54,600 172,300 8,500 3,200 0 238,600
William Rehabilitation Projectsll 21,300 2,600 0 0 0 23,900
Sound Hatchery 0 0 0 0 0 0
Total Fish 75,900 174,900 8,500 3,200 0 262,500
Commercial Valueél $491,800 $1,133,400 $55, 100 $1,680,300
. 16
Copper River Wil 0 600,000 0 2,600 79,100 681,700
Rehabilitation Projectsl/ 0 149,200 0 0 0 149,200
Ratchery 0 92,700 0 1,400 46,300 140,400
“Total Fish 0 - 841,900 0 4,000 125,400 971,300
Commercial Valueil $0 $6,768,900 $0 $6,768,900
Both Areas Total Fish 75,900 1,016,800 8,500 7,200 125,400 1,233,800
Commercial Value $491,800 $7,902,300 $55,100 $8,449,200

1/ Rehabilitation production coefficients are USDA Forest Service estimates of the productive capabilities of
a unit of habitat. It is estimated that an acre of natural spawning area is capable of producing approximately
‘50 harvestable adult sockeye salmon. It is assumed that barren lakes stocked with flngerllngs are capable of

‘producing 100 harvestable adult sockeye salmon per acre of lake surface area.

2/ Based on average harvest data.
3/ Assuming an average weight of 7.2 lbs. and an average price of $0.90/1lb.
4/ Assuming an average weight of 6.7 lbs. and an average price of $1.20/1b.
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Table 36. Upper Copper River escapement goals and harvest guidelines.

spawning escapement 320,000 sockeye
15,000 king
subsistence harvest 80,000 salmon
hatchery brood stock 10,000 sockeye
sport fishery 3,500 sockeye
2,500 king
total 411,000 salmon

Index goals are escapement goals based on "peak" counts of spawners in 7 select Delta
spawning areas (Appendix 28, page A-62). The goal is a peak count of 80,000 to 90,000
sockeye salmon. Counts have been derived generally by periodic aerial surveys. Peak
counts do not represent the total number of fish that spawned in an area. Fish commonly
enter a spawning area over an extended period of time, and all spawners are not necessar-
ily present at the peak period of abundance. Index areas are not inclusive of all spawn-
ing areas. Index areas are selected because of considerations such as consistent water

clarity and relative size of the population.

Spawner surveys have also been conducted in 20 index areas in the Upper Copper River
(Appendix 29, page A-62). Other known spawning areas are also commonly counted. Fish
don’t arrive in these areas until the fishery is virtually over, and subsequently these peak
counts serve only as indicators of spawner distribution. :

The average travel time of salmon migrating from the fishery to the sonar counters is
approximately 8 days, and this, in relation to the long entry pattern of upstream stocks,
has been sufficiently brief to allow management of the upriver run. First indications of
escapement magnitude of the Delta component have not been available until mid June,
approximately one month after the fishery opens. River ice conditions commonly have
precluded installation of counters until late May. Catch data subsequently have been used
in conjunction with "harvest projections" and average timing data to provide means of
gauging the probable magnitude of early escapements.

Run projections have been based on averages of recent annual harvests, expansions of
parent year index escapement counts, commonly observed return per spawner ratios, age
composition data, and age-at-maturity schedules. Harvest projections havc been derived
by subtracting the desired escapement from the run projection. Historic harvest projec-
tions and actual harvests are summarized below.
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Table 37. A comparison of commercial harvest projections of sockeye salmon and
actual harvests, Copper River area, 1977 through 1984.%

Projected Harvest

Year -range- ~ Actual Harvest
1977 400,000-450,000 619,140
1978 no projection 249,872
1979 500,000-600,000 80,528
19802/ 0 18,451
1981 350,000-450,000 486,982
1982 700,000-900,000 1,193,584
1983 : 350,000-550,000 633,010
1984 600,000-800,000 - 899,776

1/ Randall {personal communication). ,
Y Improved methods were employed commencing in 1980.

The ability to identify stocks is presently limited to the two major components of the
sockeye salmon run, the upriver component and the Delta component. Accuracy is less
than 100 percent and is expected to vary annually with changing growth conditions. The
technique employed entails scale pattern analysis. The ability to identify individual
stocks or spawning populations of sockeye salmon has beenm limited to a few stocks
exhibiting unique scale patterns.

Stock identification research indicates that both upriver and Delta stocks are harvested
throughout the sockeye salmon season. It may be possible to detect shortfalls in Delta es-
capements and adjust fishing time; however, stock identification research has yet to
demonstrate -distinct spatial segregation. Extended district-wide closures may subse-
quently be required to increase escapements. Closures or reductions in fishing time based
on low sonar counts or aerial counts may, however, reduce the harvest of the stronger run

component.

Run modeling, a systematic means of continually gauging run strength, timing and spatial
distribution through test fishing, has not proven to be feasible. Test fishing was con-
ducted during 1968 through 1970; however, no relationship was apparent between test fish
catches and other indicators of run strength and timing. Escapements during these years
were monitored by means of fishwheels located on the mainstem of the Copper River and
aerial surveys of index areas. The total upriver escapement was estimated by tag-re-

capture methods.

Commercial harvests have exhibited no significant upward or downward trends since 1960
(Appendix 11, page A-37). The average harvest during 1960 through 1984 was 600,042
fish. It is projected that harvests of wild stocks in the year 2002 will be similar to these
harvests and that drift gill net fishermen will harvest an average of 600,000 fish.

The subsistence fishery in the Upper Copper River has been managed by use of projected
escapement data and the harvest guidelines presented in the Copper River Management
Plan (Table 36, page 62). Sonar counts at Miles Lake have been compared to historic data
to project seasonal escapement. The fishing season opens June 1 and closes September 30.
Effort and harvests increased significantly commencing in about 1981. The average
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reported harvest from 1981 through 1984 was 78,970 sockeye salmon (Appendix 13, page
A-41). It is projected that harvests of wild stocks will be similar to harvests that have
occurred since 1981 and that in the year 2002 the subsistence harvest in the Upper Copper
River drainage will be approximately 79,000 sockeye salmon.

Subsistence fishing in the commercial fishing district has been allowed during open com-
mercial fishing periods. This fishery has been conducted incidentally to the commercial
fishery and no attempts have been made to manage harvests. Harvests since 1960 have
remained relatively stable. The average reported catch from 1960 through 1984 was 146
sockeye salmon (Appendix 14, page A-42). It is projected that Declta subsistence harvests
in the year 2002 will be of approximately the same magnitude or 100 sockeye salmon.

The sport fishery has been managed by regulated methods and bag limits. From 1977
through 1984, the average harvest of sockeye salmon in the Copper River Area was 2,602
fish (Appendix 16, page A-44). No upward or downward trend in effort or catch is
apparent. It is projected that the harvest in the year 2002 will be 2,600 fish.

Sockeye salmon rehabilitation to date has consisted of the installation of a fishpass at
Boswell Bay Creek (Stream 841-1) and the fertilization of Tokun Lake. It is estimated
that the new habitat made accessible by the fishpass will contribute approximately 4,200
sockeye salmon annually to the gill net fishery (Appendix 32, page A-71). It is assumed
that the useful life of the fishpass may, if maintained properly, extend beyond the year
2002. It is estimated that the fertilization project at Tokun Lake will contribute 145,000
sockeye salmon annually. Application of fertilizer may be required on an annual basis.

One hatchery is located in the area, the Gulkana Hatchery. This facility, in 1984, had the
capacity to incubate approximately 24,100,000 eyed sockeye salmon eggs. It is estimated
that the facility at this capacity will produce approximately 160,200 adults (Table 38,

page 65).

Table 35 (page 61) presents a summary of the projected harvest status of wild sockeye
salmon and sockeye salmon produced through rehabilitation and enhancement projects.
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Table 38. Projected common property harvests of sockeye salmon from the Gulkana Hatchery based on the estimated number of eyed eggs
incubated in 1984.

Projected Total

Max imum Return Based on ’ Hypothetical Harvest Distribution

Eyed-Egg Eyed Eggs  Actual No. of PNP emcessesssccceraecstoitcanaraocnirccentenittanacne.

Capacity Incubated Eyed Eggs Brood Fish Drift Set Subsis-
Hatchery in 1984 in 1984 Incubated in 1984 Needs Sales Seine Gill Net Gill Net Sport tence
Gulkana 24,100,000 24,094,000 160,200 19,800 0 0 92,700 0 1,400 46,300

1/ Approximately 26,770,000 eggs were taken. It is assumed that 90 percent survived to the eyed-egg stage.
2/ Based on FRED Directive No. 3. :




34 COHO SALMON FISHERY

3.4.1 Prince William Sound Area

Only minor populations of coho salmon occur in the Sound, and, with the exception of
late-season closures of Valdez Arm and Port Valdez, no efforts have been made to manage
the harvest. No systematic attempts have been made on an arca-wide basis to monitor es-
capement, and there are no cscapcmcnt goals. Some escapement data exist for Robe River
and other Port Valdez streams.t!

Commercial harvests have exhibited a downward trend since 1960 (Appendix 10, page
A-34). The average harvest of all gear groups during 1960 through 1984 was 15,958 fish.
It is thought that this decline is associated with a relative decrease in ex vessel prices.
Beginning in 1973, the price of coho salmon in the Sound dropped below the price of
chum salmon (Appendix 36, page A-80). It is believed that some coho salmon have been
sold as chum salmon. It is projected that harvests in the year 2002 will be similar to har-
vests that have occurred during 1960 through 1984. It is projected that seine fishermen
will harvest an average of 15,500 fish, drift gill net fishermen will harvest an avcragc of
500 fish and set gill net fishermen will harvest an average of 100 fish.

Subsistence fishing for coho salmon has been open during commercial fishing periods with
purse seines and drift and set gill nets. Reported harvests have been minor. From 1960
through 1984, the average reported harvest was 66 fish (Appendix 15, page A-43). It is
projected that subsistence harvests of wild coho salmon to the year 2002 will remain at

historic levels.

The sport fishery has been managed by regulated methods and bag limits. Total sport
harvest estimates have only been available since 1977. From 1977 through 1984, the aver-
age harvest of wild stocks of coho salmon was 7,305 fish (Appendix 16, page A-44). No
upward or downward trend in effort or catch is apparent. It is projected that the average
annual harvest in the year 2002 will be 7,300 wild fish. '

Coho salmon rehabilitation to date has consisted of fishpass installation at five locations:
Red Creek (Stream 300), Sockeye Creek (Stream 687), Otter Creek (Stream 688), Rocky
Creek (Stream 759) and Forest Service Trail Creek (Stream 852). It is estimated that the
new habitat made accessible by these structures will contribute 2,500 coho salmon to the

fisheries of the region (Appendix 32, page A-71).

Coho salmon destined for release in Prince William Sound have been artificially incubated
and reared in three hatcheries: Ft. Richardson, Elmendorf and Solomon Gulch. A fourth
facility, the Esther Hatchery, will also incubate and rear coho salmon. Table 39 (page 67)
presents a projection of adult production from these hatcheries. Hypothetical harvests for

each user group are included.

Table 40 (page 68) presents a summary of the projected harvest status of wild coho salmon
and coho salmon produced through rehabilitation and artificial incubation.

3.4.2 Copper River Area

Coho salmon spawn in numerous streams, sloughs and lakes on the Delta as well as por-
tions of the Copper River drainage downstream from Klutina.Lake. Management of the
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Table 39. Projected common property harvests of coho salmon in the Prince William

Sound Area based on the actual number of juveniles
reared in three hatcheries in 1984.

Maximum Projected Total . Hypothetical Harvest Distribution

Rearing Juveniles Return Based on PNP semssemmsccccaceniininnn. seenee- B R .

Capacity Reared Juveniles Reared Brood Fish Drift Set Subsis-
Hatchery in 1984 in 1984 in 19841/ Needsg/ Sales Seine Gill Net Gill Net Sport tence
Ft. Richardson 3/ 255,000%/ 2,600 02/ 0 800 300 100 1,400¥ 0
Elmendor v 100,000¢ s5,000% 0/ 0 1,800 300 o 3,000 0
Solomon Gulch 100,000 100,000%/ 5,000 100 2,1001%/ 1,700 - 0 o 1,100% 0
Total 100, 000 455,0001Y 12,600 100 5/ 2,100 4,300 600 100 5,500 0

1/ Assuming a fingerling to smolt survival of 20 percent in lakes and a marine survival of 5.0 percent.
2/ The number of brood fish required to provide the number of juveniles reared in 1984.

3/ The maximum rearing capacity was 2,500,000 fingerlings and 2,000,000 smolt. This is a central incubation facility and the capacity is

not specifically devoted to Prince William Sound enhancement.

4/ Includes 100,000 fingerlings released at Culross Lake and 155,000 fingerlings released at Surprise Cove lakes.
5/ Brood fish will probably be obtained from fish other than those stocked.
6/ These fish represent an opportunity for sport harvest, and the number of fish harvested will be dependent of sport fishing effort.

7/ The maximum rearing capacity was 500,000 smolt. This is a central egg incubation facility and is not specifically devoted to Prince
William Sound enhancement.

8/ Includes 100,000 smolt released at Cove Creek.

9/ Smolt to be released at the hatchery.

10/ Assuming a hatéhery revenue goal of $1,041,000 and that the common property fishery exploitation rate w'll be similar for each species
returning to the hatchery.

11/ Includes fingerling and smolt.




Table 40. Summary of projected common property harvests of . coho salmon in the Prince William Sound and
Copper River areas based on average wild harvests, rehabilitation production coefficients and the
number of juveniles reared in 1984.1/

Hypothetical Harvest Distribution

Drift Set Subsis-
Area Stocks Seine  Gill Net Gill Net  Sport tence Total
Prince wild? 15,500 500 100 7,300 100 23,500
William Rehabilitation Projectsll 2,300 200 0 0 0 2,500
Sound Hatchery 4,300 600 100 5,500 0 10,500
Total Fish 22,100 1,300 200 12,800 100 36,500
Commercial Valuezl $51,900 $3,100 $500 $55,500
Copper River  Wild® 0 180,800 0 2,300 1,200 184,300
Rehabilitation Projectsll 0 0 0 0 0 0
Hatchery : 0 0 0 0 0 0
Total Fish 0 180,800 0 2,300 1,200 184,300
Commercial Value®/ $0 $1,841,400 $0 $1,841,400
Both Areas Total Fish 22,100 182,100 200 15,100 1,300 220,800
Commercial Value $51,900 $1,844,500 $500 31,896,500

1/ Rehabilitation production coefficients are USDA Forest Service estimates of the productive capabilities of
a unit of habitat. It is estimated that an acre of natural spawning area is capable of producing approximately
165  harvestable adult coho salmon. It is that barren lakes stocked with fingerlings are capable of producing
50 harvestable adult coho salmon per acre of lake surface area.
2/ Based on average harvest data.
3/ Assuming an average weight of 8.7 Lbs. and an average price of $0.27/lb.
&/ Assuming an average weight of 9.7 lbs. and an average price of $1.05/lb.
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fishery is difficult due to the wide geographical distribution of spawning populations and
the lack of escapement counts for the mainstem of the Copper River.

The commercial coho salmon fishery occurs after the sockeye and king salmon fisheries
have waned. The fishery has been managed on the basis of catch per unit effort data and
aerial escapement counts in 19 index areas on the Delta (Appendix 29, page A-64). Mark-
recapture methods were employed during the late 1960’s on the mainstem of the Copper
River to estimate total escapement. Data suggest that escapements of 15,000 to 25,000
coho salmon occurred during that time. Sonar counters have not been utilized for estimat-
ing coho salmon escapements. The counters have been removed from the river prior to
the onset of the upstream migration.

The commercial fishery has largely been self regulated. Fishing effort has commonly
diminished when harvests have been poor. Increasing effort in recent years suggest that
this pattern may be changing. :

There are only informal escapement goals for coho salmon. Aerial escapement estimates
in index areas have been employed to manage the commercial fishery. Inclement weather
during the coho salmon fishing season, however, has often curtailed or limited aerial es-
capement estimation.

Coho salmon harvest projections have been based on the average of recent annual harvests
and parent year escapement estimates when available.

Stock identification research was initiated in 1983. Coho salmon scales were collected
from commercially-harvested fish to monitor age structure and variability in growth pat-
terns. No efforts have been made to collect samples from spawning populations, and sub-
sequently no attempts have been made to identify the stock composition of harvests or

spatial or temporal distribution in the fishery.

‘The average commercial harvest from 1960 through 1984 was 180,775 fish (Appendix 11,
‘page A-37). It is projected that harvests of wild stocks in the year 2002 will be similar to
these harvests and that drift gill net fishermen will harvest an average of 180,800 fish.

The coho salmon subsistence fishery in the Upper Copper River has occurred after the
sockeye salmon fishery and harvests have not been managed. Harvests of coho salmon
occur in August and September. The fishing season has closed September 30 annually.

Effort and harvests increased significantly commencing in about 1981. The average re-
ported harvest from 1981 through 1984 was 1,144 coho salmon (Appendix 13, page A-41).
It is projected that harvests of wild stocks will be similar to harvests that have occurred
since 1981 and that in the year 2002, the subsistence harvest in the Upper Copper River
drainage will be approximately 1,100 coho salmon.

Subsistence fishing in the commercial fishing district has been allowed during open com-
mercial fishing periods. This fishery has been conducted incidentally to the commercial
fishery and no attempts have been made to manage harvests. Harvests since 1960 have
been negligible. The average reported catch from 1960 through 1984 was 51 salmon
(Appendix 14, page A-42). It is projected that Delta subsistence harvests in the year 2002
will be of the same magnitude or 100 coho salmon.

The sport fishery has been managed by regulated methods and bag limits. From 1977
through 1984, the average harvest of anadromous coho salmon in the Copper River Area
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was 2,335 fish (Appendix 16, page A-44). No upward or downward trend in effort or
catch is apparent. It is projected that the harvest in the year 2002 will be 2,300 fish.

Few rehabilitation or enhancement projects have been targeted at anadromous coho
salmon in the Copper River Area. The USDA Forest Service has excavated spawning
channels in the Mile 18 drainage. This is located along the Copper River Highway. Two
spawning experimental channels were excavated in 1971 and one experimental channel
was excavated in 1984. The potential benefits from the channels have not been quanti-
fied. The Tokun Lake fertilization project may favorably impact the coho “population in
that lake but the benefits also have not been quantlflcd

Table 40 (page 68) presents a summary of projected common property harvests of all
stocks of coho salmon in the Copper and Prince William Sound areas.

3.5 KING SALMON FISHERY

3.5.1 Prince William Sound Area

No spawning populations of king salmon have been observed in the area, and the rela-
tively few fish harvested annually have been feeding juveniles destined for natal streams
in other areas. The average commercial harvest from 1960 through 1984 was 1,356 fish
(Appendix 10, page A-34). Commercial harvests occur incidentally to the harvest of other
species.

It is projected that harvests in the year 2002 will be similar to harvests that have occurred
during 1560 through 1984. It is projected that seine fishermen will harvest an average of
1,100 fish and drift gill net fishermen will harvest an average of 300 fish. The set gill
net harvest is anticipated to be negligible.

Subsistence fishing for king salmon is open during commercial fishing periods with purse
seines and drift and set gill nets. From 1960 through 1984, a total of 4 king salmon were
reportedly harvested (Appendix 15, page A-43). It is projected that the reported subsis-
tence harvest of wild king salmon in the year 2002 will remain minimal.

The sport fishery has been managed by regulated methods and bag limits. Total sport
harvest estimates have only been available since 1977. From 1977 through 1984, the aver-
age harvest of wild stocks of king salmon was 277 fish (Appendix 16, page A-44). No
upward or downward trend in effort or catch is apparent, and it is projected that the
harvest in the year 2002 will be 300 wild fish.

King salmon destined for release in Prince William Sound have been incubated and reared
at the Elmendorf Hatchery. Table 41 (page 71) presents a projection of adult harvests of
these fish. Hypothetical harvest estimates for each user group are included. '

Table 42 (page 72) presents a summary of the projected harvests of w1ld king salmon and
king salmon produced through artificial 1ncubat10n
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Table 41. Projected common property harvests of king salmon in the Prince William Sound Area based on the actual number of juveniles
reared at one hatchery in 1984.

Maximum Projected Total ' Hypothetical Harvest Distribution

Rearing Juveniles Return Based on PNP  emeeme et

Capacity Reared Juveniles Reare Brood Fish Drift Set Subsis-
Hatchery in 1984 in 1984 in 19841/ NeedsZ/ Sales seine Gill Net Gill Net Sport tence
Etmendorf &/ 300,000 12,000 0/ 0 600 5,400 0 6,000%/ 0

............................................................................................................................................

1/ Assuming a marine survival of 4.0 percent.

2/ The maximum rearing capacity was 1,000,000 smolt. This is a central egg incubation facility and is not specifically devoted to Prince

William Sound enhancement. Approximately, 100,000 smolt will be released at Cove Creek and 200,000 smolt will be released at Anderson Bay
near Valdez. .

3/ Brood fish will probably be obtained from fish other than those stocked. )
4/ These fish represent an opportunity for sport harvest, and the number of fish harvested will be dependent on sport fishing effort.




Table 42. Summary of projected common property harvests of king salmon in the Prince William Sound and
Copper River areas based on average wild harvests, rehabilitation production coefficients and the

number of juveniles reared in 1984.-1/

Hypothetical Harvest Distribution

Drift Set Subsis-
Area Stocks Seine Gill Net Gill Net Sport tence Total
Prince William wWild?/ 1,100 300 0 300 0 1,700
Sound Hatchery 600 5,400 0 6,000 . 0 12,000
Total Fish 1,700 5,700 0 6,300 0 13,700
Commercial Value’ $31,400  $105,400 $0 $136,800
Copper River  Wild 0 19,900 0 1,90 3,000 24,800
Rehabilitation Projectsl’ 0 0 0 0 0 0
Hatchery 0 0 0 0 0 0
Total Fish : 0 19,900 0 1,900 3,000 24,800
Commercial Value/ $0 765,700 $0 $765, 700
Both Areas Total Fish ) 1,700 25,600 0 8,200 3,000 38,500
Commercial Value €31,400 871,100 $0 : £002,500

1/ Rehabilitation production coefficients are USDA Forest Service estimates of the productive capabilities of
a unit of habitat. It is estimated that an acre of natural spawning area is capable of producing approximately
165 harvestable adult king salmon. It is that barren lakes stocked with fingerlings are capable of producing
50 harvestable adult king salmon per acre of lake surface area.

2/ Based on average harvest data.

3/ Assuming an average weight of 13.7 lbs. and an average price of $1.35/1b.

4/ Assuming an average weight of 28.5 lbs. and an average price of $1.35/lb.
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3.5.2 Copper River Area

Management of the king salmon fishery has been limited by turbid water conditions
throughout most of the drainage and by the lack of sonar counters capable of distinguish-
‘ing and accurately counting king salmon in the Copper River. Escapement counts have
been dcnvcd primarily by aircraft aftcr all fisheries have occurred.

Regardless of the adequacy of the present counting system, it may not be practical to im-
plement complete restrictions of the commercial fishery in instances where a weak king
salmon escapement were to be detected. Reductions in fishing time to protect king salmon
would create a significant impact on the sockeye salmon catches of commercial fishermen.
During the peak week of the commercial sockeye and king salmon fisheries, the ratio of
sockeye salmon to king salmon has, since 1966, been approximately 25 to 1. Approxi-
mately 25 sockeye salmon would escape commercial harvest for every king salmon that
were to escape. ’

Table 43. Average weekly commercial harvests of king and sockeye salmon in the
Copper River Area, 1966 through 1978 and 1981 and 1982.

Ratio of
_ - Sockeye to
Statistical King Sockeye King
Week Salmon Salmon ' Salmon
20 2,196 31,992 15:1
21 4,009 131,064 33:1
22 6,719 164,697 : 25:1
23 5,581 142,689 26:1
24 3,803 88,343 23:1
25 1,684 64,498 38:1

26 428 ‘ - 44,755 104:1

During years when poor king salmon returns are projected and low harvests occur, restric-
tions may be required to allow an adequate escapement of king salmon while at the same
time allowing the harvest of sockeye salmon.

There has been no escapement goal for king salmon. Estimates of the peak number of
spawners obtained in 9 index areas have been compared with historic counts to dctcrmmc
the relative success of management practices (Appcndlx 26, Page A-60).

Run predictions have been based on the average of recent annual harvests, spawner index
counts and return per spawner data. :

Stock identification research was initially conducted in 1983 when scales were collected
from commercially harvested fish to determine age structure and monitor variability in
growth patterns. No efforts have been made to collect samples from spawning popula-
tions, and subsequently no attempts have been made to identify stock composition of har-
vests or spatial and time distribution in the fishery.

Commercial harvests have exhibited no significant upward or downward trends since 1960
(Appendix 11, page A-37). The average harvest during 1960 through 1984 was 19,889 fish.
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It is projected that harvests of wild stocks in the year 2002 will be similar to these har-
vests and that drift gill net fishermen will harvest an average of 19,900 fish.

The subsistence fishery in the Upper Copper River has been. managed by use of projected
escapement data and the harvest guidelines presented in the Copper River Management
Plan (Table 36, page 62). Sonar counts at Miles Lake have been compared to historic data
to project seasonal escapement. The fxshmg season opens June 1 and closes September 30.
Effort increased significantly commencing in about 1981. The average reported harvest
from 1981 through 1984 was 2,968 king salmon (Appendix 13, page A-41). It is projected
that harvests of wild stocks will be similar to harvests that have occurred since 1981 and
in the year 2002, the subsistence harvest in the Upper Copper River drainage will be
approximately 3,000 king salmon.

Subsistence fishing in the commercial fishing district has been allowed during open com-
mercial fishing periods. This fishery has been conducted incidentally to the commercial
fishery and no attempts have been made to manage harvests. Harvests since 1960 have
remained relatively stable. The average reported catch from 1960 through 1984 was 42
king salmon (Appendix 14, page A-42). It is projected that Delta subsistence harvests in
the year 2002 will be of approximately the same magnitude.

The sport fishery has been managed by regulated methods and bag limits. From 1977
through 1984, the average harvest of king salmon in the Copper River Area was 1,888 fish
(Appendix 16, page A-44). No upward or downward trend in effort or catch is apparent.
It is projected that the harvest in the year 2002 will be 1,900 fish. .

No rehabilitation or enhancement projects have been targeted at king salmon in the Cop-
per River Area. Table 42 (page 72) presenis a summary of projecied common property
harvests all stocks of king salmon in the Copper River and Prince William Sound areas. -

3.6 SUMMARY

Projections of harvests and ex vessel values of wild stocks and fish produced through re-
habilitation and enhancement in the Prince William Sound and Copper River areas are
presented in Tables 44 through 47 (pages 75 and 76). These data when combined with
wild harvest projections prepared for the Bering River area (Table 48, page 77) and user
demand estimates from the Phase I Plan, suggest that shortfalls in harvests and incomes
will generally prevail if prices remain at the 1984 level and if no increases in rehabilita-
tion and enhancement projects occur (Tables 49 and 50, pages 77 and 78).

Goals for commercial fishermen were based on revenue requirements, and average ex ves-
sel prices paid in 1984 were used to define the baseline level. Ex vessel prices in 1984
were generally below those that have been paid since 1977 (Appendix 36, page A-80). It is
not known if this trend in prices will continue; however, for planning purposes, it is
assumed that prices will, when compared with the inflation rate, remain unchanged. Price
data as well as harvest projections will be periodically updated.

Projects recommended for implementation during the next 5 years will hopefully resolve
the majority of these shortfalls. Impacts of these projects are summarized in Chapter 9.0.

74



Table 44. Summary of projected common progerty harvests

of wild salmon stocks

in the Prince William Sound and Copper River areas, by species and

user group.

Historic Average Catch2/

Drift Sét Subsis-
Species Seine Gill Net  Gill Net = Sport tence Total
pink 5,754,900 274,200 12,700 14,100 200 6,056,100
chum 581,800 117,000 - 2,700 1,200 , 0 702,700
sockeye 54,600 772,300 8,500 5,800 79,100 920,300
coho ' 15,500 181,300 100 9,600 1,300 207,800
king. 1,100 20,200 0 2,200 3,000 26,500
Ex vessel Value: » ' - .
pink $5,835,500 $278,900 $12,900 $6,127,300
chum $1,382,400 $277,700 $6,400 $1,666,500
sockeye $353,800 §5,940,500 $55,100 $6,349,400
coho $36,400 $1,842,600 $200 $1,879,200
king $20,300 $771,200 $0 $791,500
Total $7,628,400 $9,110,900 $74,600 $16,813,900
1/ Does notjinclude the Bering River District.
2/ Based generally on harvests that occurred during 1960 through 1984,

Table 45. Summary of projected common property harvests
through rehabilitation projects in the Prince
Copper River areas, by species and user group.

Hypothetical Harvest Distribution

Drift Set

Species Seine Gill Net Gill: Net Sport
pink 59,000 21,000 0 0
chum : 0 0 0 0
sockeye 21,300 151,800 0 0
coho . 2,300 200 0 0
king - 0 ' 0 0 0
Exvessel Value:
pink : $59,800 $21,300 $0
chum $0 $0 $0
sockeye $138,000 $1,216,400 $0
coho $5,400 $500 $0
king $0 S0 $0

$203,200 $1,238,200 $0

1/ Does not include the Bering River District.

of salmon produced
H}lliam Sound and

Subsis-
tence Total

$81,100

$0
$1,354,400
$5,900

$0
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Summary of projected common property harvests of hatchery salmon

stocks in the Prince William Sound and Copper River areas, by
species and user group.

Hypothetical Harvest Distribution

556,600
212,800
92,700
600
5,400

347,800
212,800

$564,400
$505,600
.$745,300
$1,400
$99,900

$352,700
$505,600
. $0
$200

$0

Subsis-
Sport tence Total
12,000 0 7,876,200
0 0 711, 500
1,400 46,300 140,400
5,500 0 10,500
6,000 0 12,000
$7,974,300
$1,690,500
$745,300
$11,700
$111,000

Table 46.

Species Seine
pink 6,959,800
chum 285,900
sockeye 0
coho 4,300
king 600
Exvessel Value:

pink $7,057,200
chum $679,300
sockeye $0
coho’ $10,100
king $11,100
Total $7,757,700

1/ Does not -inciude the Bering River District.

Table 47. Summary of projected common property harvests of all salmon stocks

in the Pri
user group.

n

Hypothetical Harvest Distribution

i7 William Sound and Copper River areas, by species and

851,800
329,800

1,016,800

182,100
25,600

360,500
215,500
8,500
200

$864,600
$783,300

$7,902,200
$1, 844,500

$871,100

$365,600
$512,000
$55,100
$400

$0

Subsis-
Sport tence Total
26,100 200 14,012,300
1,200 0 1,414,200
7,200 125,400 1,233,800
15,100 1,300 220,800
8,200 3,000 38,500
$14,182,700
$3,357,000
$8,449,100
$1,896,800
$902,500

Species Seine
pink 12,773,700
chum 867,700
sockeye 75,900
coho 22,100
king 1,700
Ex vessel Value:

pink $12,952,500
chum $2,061,700
sockeye $491,800
coho $51,900
king $31,400
Total

1/ Does not include the Bering River District.
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in the Bering River Area, by species and user group.

Historic Average Catchl/- -

Drift

Gill Net

. Summary of projected common propeffy harvests of wild salmon stocks

Table 48

Species Seine
pink - 0
chum - - 0
sockeye 0
coho : 0
king 0
Ex vessel Value:
pinkz/ $0
chum3/ . $0
sockeyeé/ $0
coho $0
klng6 $0

$1,100
$6,000
$366,600
$746,600
$7,700

Set Subsis-
Gill Net Sport tence Total
0 0 0 900
0 0 0 3,000
0 0 0 45,600
0 0 0 73,300
0 0 0 200
$0 $1,100
$0 $6,000
S0 $366,600
$0 $746,600
$0 $7,700
S0 $1,128,000

1/ Based on harvests that occﬁrred from 1960 through 1984.

2/ Based on an average weight
average weight
4/ Based on an average weight
5/ Based on an average weight
6/ Based on an average weight

3/ Based on an

of 4.5 1bs.
of 7.4 1bs.
of 6.7 1bs.
of 9.7 1bs.
of 28.5 1bs. and an average price of $1.35 pr 1b.

and an average price
and an average price
ane an average price
and an average price

of $0.26 per 1b.
of $0.27 per 1b.
of $1.20 per 1b.
of $1.05 per 1b.

Table 49. Summary of projected common property harvests of all salmon stocks
in the Prince William Sound, Copper River and Bering River areas, by
species and user group.

Hypothetical Harvest Distribution

' 852,700
332,800
1,062,400
255,400
25,800

$865,700
$789,300

$8,268,800
$2,591,100

$878,800

Species Seine
pink 12,773,700
chum 867,700
sockeye 75,900
coho 22,100
king 1,700 .
Ex vessel Value:

pink $12,952,500
chum $2,061,700
sockeye $491, 800
coho $51,900
king $31,400
Total

Set Subsis-

Gill Net Sport tence Total
360,500 26,100 200 14,013,200
215,500 1,200 0 1,417,200

8,500 7,200 125,400 1,279,400
200 15,100 1,300 294,100

0 8,200 . 3,000 38,700
$365,600 $14,183,800
$512,000 $3,363,000
$55,100 $8,815,700
$400 $2,643,400

$0 $910,200
$933,100 $29,916,100
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Table 50. A comparison of the potential common property harvests of all salmon
stocks in the Prince William Sound, Copper-Bering River Region with
the 20-year objectives for each user group, without the recommended
Phase II projects. - ‘

Income

204,300
75,900
128,400

36,900
22,100
14,800

27,082,200
12,773,700
14,308,500

1,874,600
867,700
1,006,900

$32,940,000
$15,589,300
$17,350,700

1,290,400
1,062,400

259,200
255,400
3,800

4,267,000
852,700
3,414,300

0
360,500
(360,500)

3,432,200
332,800
3,099,400

62,900
215,500
(152, 600)

$27,050,000

$13,393,700
$13,656, 300

$480,000
$933,100
($453,100)

155,500
125,400
30,100

25,700
7,200
18,500

User Group "King
Seine

Goal 5,300
Potential Catch 1,700
Gap- 3,600
Drift Gill Net:

Goal 62,600
Potential Catch 25,800
Gap 36,800
Set Gill Net:

Goal 0
Potential Catch 0
Gap : 0
Subsistence:l/

Goal 0
Potential Catch 3,000
Gap (3,000).
Sport v
Goal. 8,600
Potential Catch 8,200
Gap 400
Total:

Goal 76,500
Potential Catch 38,700
Gap 37,800

1,731,100
1,279,400
451,700

326,200
294,100
32,100

31,366,600
14,013,200
17,353,400

5,378,300
1,417,200
3,961,100

$60,470,000
$29,916,100
$30,553,900

fishwheel, dip nets,-gill nets and seines.

1/ Includes fishermen who utilize
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4.0 MANAGEMENT NEEDS AND
REHABILITATION AND ENHANCEMENT
| OPPORTUNITIES

The following is a brief listing of the various needs of fishery management and opportu-
nities that may exist for producing additional salmon in the area.

Fishery management requires refined knowledge of the optimum escapement levels of
pink, sockeye and chum salmon, additional knowledge of the escapement of sockeye, king
and coho salmon and additional knowledge of the harvest magnitude and migration habits
of wild and hatchery-produced salmon. Knowledge is also needed of the number of
salmon produced and harvested as a result of rehabilitation projects. '

Refined knowledge of optimum escapement is needed to maximize the production of wild
stocks. Escapement goals have been based on historic escapement data and do not reflect
the quantity or quality of available spawning area.

In-season escapement data is lacking for sockeye salmon stocks of the Unakwik District
and Copper River Delta. The ability to count king salmon in the Lower Copper River has
yet to be developed. The coho salmon escapement up the Copper River has yet to be
monitored. ‘ ‘

Knowledge of the harvest magnitude and migration habits of both wild and hatchery-pro-
duced fish is needed to detect the occurrence of weak wild runs and implement the area
and time restrictions required to obtain the desired escapements.

Data on the number of salmon produced and harvested as a result of hatchery and reha-
bilitation projects are needed to perform accurate benefit-cost analyses of individual pro-

jects.

Opportunities exist to expand existing hatcheries, construct additional hatcheries, ‘stock
lake and streams, install fishpasses and improve stream habitat. The feasibility of
capitalizing on many of these opportunities is unknown and should be investigated.
Several sites have potential for more than one activity, the highest and best use of the site
should be considered prior to committing sites to a given rehabilitation or enhancement
activity.
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5.0 FISHERY GOALS AND OBJECTIVES

The overall goals of this Phase II Plan are to:

1) initiate action towards achieving the 20-year goals and objectives set forth in the Phase
I Plan; :

2) recommend procedures to protect, maintain and improve fisheries habitat and natural
stocks of salmon; and

3) list and recommend biologically sound rehabilitation and enhancement opportunmcs
and projects necessary to:

a) address the needs and demands of each user group;

b) minimize user group conflicts;
c) improve harvestability and markctablllty through the SClCCthI‘l of stocks of

favorable run timing; and
d) maximize or optimize the production of salmon based on the capabllmcs of

the area.

It is an overall objective to prov1dc the following number of salmon to the rcglon s fish-
ermen by the year 2002.

Table 51. Summary of species harvest objectives for each user group in the Prince
William Sound, Copper-Bering River Region, 2002.

Species Harvest Objectives

Revenue’
User Group King Sockeye Coho Pink Chum Objective
Purse Seine ' . ' )
Fishermen 5,300 204,300 36,900 27,082,200 1,874,600 $32,940,000
Drift Gill Net
Fishermen 62,600 1,290,400 259,200 4,267,000 3,432,200 $27,050,000
Set Gill Net _ .
Fishermen 0 55,200 1,400 0 62,901 $480,000
Upper Copper River
Subsistence Fishermen 0 151,900 0 o 0
Saltwater .
Subsistence Fishermen 0 3,600 100 200 "0
Sport Fishermen 8,600 25,700 28,600 17,200 8,600
Total 76,500 1,731,100 326,200 31,366,600 5,378,300 $60,470,000
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Table 52. Objectives stated in terms of net increases in harvests over projections of
harvests of wild, rehabilitated and hatchery stocks based on the 1984

capacities.
User Group King Sockeye Coho Pink Chum Income
Purse Seine 10,300 460,700 23,500 11,314,600 382,900 $15,819,600
Drift Gill Net 88,900 367,600 - 2,100 3,244,600 2,388,100 $12,411,800
Set Gill Net 0 117,700 200 323,100 508,400 $2,298,800
Subsistence 0 49,800 0 0 0
Sport : 24,100 1,500 28,100 33,500 0
Total 123,300 997,300 53,900 14,915,800 3,279,400 $30,530,200

The following is a list of specific goals and objectives for each recommended project in
the Prince William Sound Area during the next 5 ycars. Given adequate funding, harvest
objectives may not be reached within the 5-ycar pcriod. The amount of time required for
brood stock development and the eventual return of adults may forestall the realization
of some harvest objectives until 1995.

5.1 PRINCE WILLIAM SOUND AREA

Esther Hatchery:

a) to complete construction of the hatchery;

b) to complete brood stock development; and _ .
¢) to provide the region’s commercial, sport and subsistence fishermen with 7,509,700 pink

salmon, 2,211,400 chum salmon, 33,100 coho salmon and 107,100 king salmon annually.

Solomon Gulich Hatchery:

a) to increase the number of incubators to achieve the final permitted capacity and
b) to provide seine, sport and subsistence fishermen with 4,550,800 pink salmon, 336,900
chum salmon, 22,900 coho salmon and 7,600 king salmon annually.

Main Bay Hatchery:

a) to increase the eyed-egg capacity to 100,000,000 chum salmon, and 50,000,000 pink

salmon;

b) to provide 25,000,000 eyed pink salmon eggs for continued incubation and release at
the Cannery Creek Hatchery;

¢) to increase the short-term rcaring capacity to include all emergent fry; and

d) to provide the region’s commercial, sport and subsistence fishermen with 1,181,600
pink salmon and 1,602,600 chum salmon annually.
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Cannery Creek Hatchery:

a) to increase the eyed-egg capacity to 100,000,000 pink salmon eggs and
b) to provide the region’s seine, drift gill net, sport and subsistence fishermen with
4,919,300 pink salmon annually.

Pink and Chum Salmon Hatchery Planning:

a) to plan the siting and construction of a new pink and/or chum salmon hatchery;
b) to increase the pink and chum salmon harvcst of commercial, subsistence and sport

fishermen; and
¢) to develop management schedules or plans to insure that proper harvest levels are

achieved.
Sockeye Salmon Hatchery Construction and Lake Stocking

a) to stock barren or underutilized lakes in Prince William Sound with sockeye salmon
fry;
b) to provide commercial, sport and subsistence fishermen with 803,900 sockeye salmon

annually; and
c) to develop management schedules or plans to insure that proper harvest levels are

achieved.
King and Coho Salmon Lake Stocking:

a) to stock lakes in western Prince William Sound and
b) to provide commercial, sport and subsistence fishermen with 5,600 coho salmon and

600 king salmon annually.

Stream Stocking:

a) to stock streams in Prince William Sound and

b) to provide commercial, sport and subsistence fishermen with 12,500 coho salmon,
20,000 king salmon and 10,000 pink salmon annually.

Fishpass Construction:

a) to provide salmon access to unutilized habitat at Derickson Crcck (Stream 289)

and
b) to provide seine, sport and subsistence fishermen with 10,000 pink salmon annually.

Fishpass Maintenance:

a) to maintain the continued operation of 10 fishpasses and

b) to provide commercial, sport and subsistence fishermen with 23,900 sockcye salmon,
2,100 coho salmon and 80,400 pink salmon annually.

Escapement Counting at Eshamy, Miners and Cowpen Lakes:

a) to monitor salmon escapement and obtain optimum escapement data at Eshamy Lakc
Miners Lake and Cowpen Lake.
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Stream Channelization and Improvement:

a) to improve production of salmon through the manipulation and improvement of
stream habitat.

' Assessment of Exploitation Rates and Ocean Survival of Hatchery-Produced Pink and
Chum Salmon in Prince William Sound:

a) to develop estimates of the contribution of individual hatcheries to the commercial
fishery in Prince William Sound; )
b) to estimate the marine survival of pink and chum salmon fry released from each

hatchery;

c) to estimate the proportion of different hatchery stocks that are harvested in each
district;

d) to detect potential shortages of fish returning to PNP hatcheries;

e) to analyze area-specific tag-recovery data to generate migration-route data and
run-timing models for each hatchery stock; and

f) to develop guidelines for in-season management stratcgics based on the temporal
and spatial distribution of the various hatchery stocks in the fishery.

Evaluating Potential Projects:

a) to evaluate the feasibility of implementing additional rchabilitation and enhance
ment projects.

52 COPPER RIVER AREA

Gulkana Hatchery Expansion, Lake Stocking and Evaluation:

a) to expand and improve ‘the hatchery to a capacity of 50,000,000 eyed sockeye
salmon eggs;

b) to stock underutilized lakes in the Upper Copper River drainage; and

c) to provide fishermen with approximately 291,300 harvestable sockeye salmon; and

d) to evaluate the production of smolts and adults.

Sockeye Salmon Hatchery Site Evaluations:

a) to evaluate sites for construction of a new sockeye salmon hatchery in the Upper
Copper River drainage.

Coho and Sockeye Salmon Spawning and Rearing Habitat Development:

a) to enhance the production and harvests of salmon through the excavation of
spawning channels and the development of rearing arcas.

Tokun Lake Fertilization

a) to fertilize Tokun Lake;

b) to monitor the production of smolt and adults; and

¢) to produce an additional 145,000 sockeye salmon annually by 1988.

King and Sockeye Salmon Disease Evaluation

a) to evaluate the disease history of potential hatchcry donor stocks.
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Summit Lake Prefertilization and Stocking Studies

a) to determine the optimum stocking capacity of Summit Lake in an unfertilized

state and
b) to determine the potential for maximizing the production of sockeye salmon smolt

through the application of fertilizer.

Optimum Escapement Studies

a) to determine the optimum cscapement lcvcls of sockcyc king and coho salmon in
the Copper River Area.

Stock Identification Studies
a) to determine the upriver and Delta composxtlon of the catch and cscapemcnt of

sockeye salmon over time and ‘
b) to monitor the age composition of the catch and escapement of sockeye, king and

coho salmon.
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6.0 EVALUATION, SE! ON AND
TERIA

To proceed logically and expeditiously with this 5-ycar segment of the 20-year planning
process, the RPT must decide which species or stocks to rehabilitate or enhance, and the
RPT must establish criteria for evaluating management and research needs and rehabilita-
tion and enhancement opportunities. The RPT must also establish a means to develop,
select and prioritize projects. :

The RPT has a statutory responsibility .to review and comment on hatchery permit appli-
cations and other proposed non-regulatory enhancement and rehabilitation projects; how-
ever, the RPT in a de facto sense also reviews ideas, proposals or projects that are gener-
ated by the public, regional aquaculture associations and the RPT during the Phase II
planning process. Private nonprofit (PNP) hatchery organizations may obviously apply
for hatchery permits independent of the species and stock selection procedures set forth
herein. Review criteria for PNP applications and Phasec II planning have been estab-
lished, and these are presented in Appendix 2 (page A-9). The end product of the review
process will be recommendations to the Commissioner of Fish and Game. The RPT may
recommend approval of PNP permit applications and priority projects set forth in Phase
II plans.

6.1 SPECIES OR STOCK SELECTION CONSIDERATIONS

In the selection of species or stocks, various aspects should be conéidcrcd, including:
i) the desires of user or gear groups;
2) species or stock manageability;

3) state of the science of fisheries management;

4) the availability of unused or underutilized spawning and rearing areas;
5) the ability to protect and improve spawning and rearing arcés;

6) the availability of suitable hatchery sites; and

7) accessibility for sport and subsistence fishermen.

The desires of various user groups should be considered whenever possible. In some in-
stances, it may not be feasible to enhance or rehabilitate the runs of a preferred specics
or provide fish in a preferred area or at a preferred time. Alternate species, areas or
times may be recommended as feasibility dictates.

Manageability of a species or stock encompasses biological characteristics and physical
factors that the fisheries manager must deal with when attempting to regulate a harvest
to achieve an optimal escapement. Characteristics of major importance include adult
migration habits, timing and spawning habits. Stocks or species that are segregated from
other stocks or species in harvest areas or by time arc more readily manageable than fish
that mix with other stocks or species in the harvest arca. Stocks or species that spawn
close to harvest areas are easicr to manage than thosc that migrate long distances to
spawn. Escapement counting is limited by turbid water, ice and storms.

J

85



Manageability is a prime concern because the fisheries manager must be able to achieve
optimal escapements and the fishermen must be able to maximize the harvest of available

fish.

State of the science of fisheries management deals with the projects, tools, data and fund-
ing that the fisheries manager currently has to work with. Ideally, the manager should be
able to predict run strength, acquire timely escapement data, establish and attain escape-
ment goals, identify the stock composition of the harvest, determine spatial and temporal
distribution and strength of stocks in the fishing districts, and open or close the fishery
or portions thereof to achieve the desired escapement.

The availability of unused or underutilized spawning and rearing areas is of concern be-
cause areas should be selected with ample room for significant increases in fish.

The ability to protect and improve spawning and rearing areas is important in the main-
tenance and rehabilitation of natural stocks. Some stocks may inhabit areas having poten-
tial for major industrial development. These areas subsequently may not be suitable for
major enhancement efforts. It may be feasible in some instances to alter or improve
spawning or rearing areas. Spawning channels, stream diversions, stream impoundment
and lake fertilization are some examples of alteration and improvement projects.
The location of potential hatchery sites is important because of the costs and logistical
problems associated with transporting eggs or fry long distances. Ideally, hatcheries
should be located as close to the major stocking sites as possible.
Accessibility to enhanced or rehabilitated salmon stocks is an obvious concern to sport
and subsistence fishermen. Stocks that spawn or migrate near existing roads or trails
should be selected so that fishermen can readily reach these fish.
6.2 PRIORITIZATION CONSIDERATIONS
Proposed projects should be prioritized by use of criteria such as the following:

1) Does the project address user-group gaps identified in the Phase I Plan?

2) Does the project favorably enhance the harvest timing of a given species?

3) Is the project desired or preferred by user groups?

4) Does the project have a favorable benefit-cost ratio?

5) Does it make the most appropriate use of the sitc’s potential?
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7.0 RECOMMENDED PROJECTS

The following projects have been identified as desirable undertakings during the next
five years. This compilation of projects is not inclusive of all things that could be done
nor is it prioritized. Some locations present opportunities for more than one activity.
Each sit¢ should be be evaluated to déterminc the highest and best use of the site. Pro-
jects under funding consideration are gencrally prescnted first.

87



7.1 PRINCE: WILLIAM SOUND
7.1.1 PROJECT: Esther Hatchery Construction.
AGENCY: PWSAC.

FUNDING STATUS: A construction loan has been provided by the Alaska Department of
Commerce.

LOCATION: Coghill District.
OBJECTIVES:

a) to complete construction of the hatchery;

b) to complete brood stock development; and

c) to provide the region’s commercial, sport and subsistence fishermen with
7,509,700 pink salmon, 2,211,400 chum salmon, 33,100 coho salmon and 107,100
king salmon annually.

NARRATIVE: The hatchery is currently under construction and will be operational in
1986. The following table describes the present and planned permitted egg capacity, the
projected adult returns, the brood and sales needs in the year 2002 and the number of fish
that will be available for harvest by seine, drift gill net, sport and subsistence fishermen.

an d eriSvd esg napalﬂtu nF the ESthPr Hafrherv

Tabie 53. A comparison of the 1984
adult return, brood nceds, sales needs and harvest-

and the projected total
able surplus, 2002.

pink chum coho king

salmon - salmon salmon salmon
1984 Permitted _
Green Egg Capacity 211,000,000 111,000,000 1,000,000 1,000,000
Revised Capacityl/ 211,000,000 111,000,000 1,000,000 4,000,000y
Total Adult Return ’
at Revised Capacity 8,629,000¥  2,569,600%/ 37,5008/ 120,000/
Brood Neceds 293,100 112,100 800 1,400
Sales Needs?/ 826,400 246,100 3,600 11,500
Harvestable Fish 7,509,700 2,211,400 33,100 - 107,100

LN request for a permit alteration has yet to be submitted.

2/ pWSAC may request a permit alteration to allow the incubation- of 7,500,000 king
salmon eggs. Juveniles may be released as Age 0 smolt.

3/ Based on FRED Directive No. 3 and a fingerling marine survival of 5.3 percent.

4/ Based on FRED Directive No. 3 and a fingerling marine survival of 3.0 percent.

5/ Based on a green cgg to age 0 smolt survival of 75 percent and a marine survival of 5.0

percent.
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¢/ Based on a green egg to age 0 smolt survival of 75 percent and a marine survival of 4.0
ercent.
Assuming that $797,000 will be collected through assessments, full utilization of the
PWSAC hatcheries, an Esther sales goal of $1,873,400 in the year 2002 and a similar-
. exploitation rate for pink, chum, coho and king salmon returning to the hatchery.
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7.1.2 PROJECT; Solomon Gulch Hatchery Completion.
AGENCY: VFDA.
FUNDING STATUS: Unfunded.
LOCATION: Eastern District.
OBJECTIVES:
a) to increase the number of incubators to achieve the final permitted capacity and
b) to provide seine, sport and subsistence fishermen with 4,550,800 pink salmon,
336,900 chum salmon, 22,900 coho salmon and 7,600 king salmon annually.
NARRATIVE: The hatchery needs additional incubators to achieve the permitted capacity.
The following table describes the current egg capacity, the permitted egg capacity, the

projected adult returns, the brood and sales needs in the year 2002-and the number of fish
that will be available for harvcst by seine, sport and subsistence fishermen.

Table 54. A comparison of the 1984 and final permitted egg capacity of the Solomon
Gulch Hatchery and the projected total adult return, brood needs, sales
needs and harvestable surplus, 2002.

pink chum coho king

salmon salmon salmon salmon
1984 Green Egg
Capacity 70,000,000 6,000,000 1,000,000 0
Final Permitted '
Green Egg Capacity 136,000,000 18,000,000 1,000,000 300,000
Total Adult Return at
Final Capacity 5,562,0001 416,700  27,800¥/ 9,0004/
Brood Needs 188,900 18,200 800 100
Sales Needs® 822,300 61,600 4,100 1,300
Harvestable Fish 4,550,800 336,900 22,900 7,600

L/ Based on FRED Directive No. 3 and a fingerling marine survival of 5.3 percent.
2/ Based on FRED Directive No. 3 and a fingerling marine survival of 3.0 percent.
3/ Assuming age 1 smolt released at the hatchery. Adult return based on FRED Directive
No. 3 and a marine survival of 5.0 percent.
4/ Adult return based on a green egg to age 0 smolt survival of 75 percent and a marine
survival of 4.0 percent.

It is assumed that the hatchery revenue goal in the year 2002 will be $1,041,000 and
that the exploitation rate of each species returning to the hatchery will be similar.

90



7.1.3 PROJECT: Increased Incubators at the Main Bay Hatchéry.
AGENCY: ADF&G, FRED Div.

- LOCATION: Eshamy District.

FUNDING STATUS: Unfunded.

GOALS AND OBJECTIVES:

a) to increase the eyed-egg capacity to 100,000,000 chum salmon and 25,000,000
pink salmon;

b) to provide 25 000,000 eyed pink salmon eggs for continued mcubatlon and
release at the Cannery Creek Hatchcry,

¢) to increase the short-term rearing capacity to include all emergent fry; and

d) to provide the region’s commercial, sport and subsistence fishermen- w1th
1,181,600 pink salmon and 1,602,600 chum salmon annually,

NARRATIVE: The hatchery, in 1985, had sufficient capacity to incubate 41,000,000 pink
and 47,000,000 chum salmon from the green-egg to eyed-egg stage. From the eyed-egg to
fry stage, the hatchery had capacity to hold 25,000,000 pink and 29,000,000 chum salmon
eggs. Plans are to continue the incubation and release of chum and pink salmon at Main
Bay and to use the hatchery as a donor egg take site for the Cannery Creek Hatchery.

The number of eggs taken at the Cannery Creek Hatchery have been limited because of
the lack of adult holding area and high water temperatures. The Main Bay Hatchery is
conducive to larger egg takes, and to develop a supplementary brood source of the Can-
nery Creek stock, pink salmon eggs were transported from Cannery Creek to Main Bay in
1984. Propagation of the Port San Juan stock of pink salmon was discontinued in 1984.
It is an ultimate goal to take 111,000,000 chum and 56,000,000 pink salmon eggs at Main
Bay and transport 25,000,000 eyed pink salmon eggs to the Cannery Creek Hatchery. Ap-
proximately 25,000,000 eyed eggs will be retained at Main Bay for brood stock mainte-
nance.

It is estimated that the facility at its present capacity will produce returns of 1,435,000
pink and 505,900 chum salmon. These data are based on average marine survival esti-
mates of 5.3 percent for Port San Juan pink salmon and 2.0 percent (FRED Directive No.

3) for chum salmon.

It is estimated that the facility at an eyed-egg capacity of 25,000,000 pink salmon and
100,000,000 chum salmon eggs will produce total returns of 1,258,800 pink salmon,
1,714,800 chum salmon. Brood needs will require the use of 77,200 pink salmon, and
112,200 chum salmon. Approximately 1,181,600 pink salmon and 1,602,600 chum salmon
will be available for harvest.
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7.1.4 PROJECT: Increased Incubators at the Cann'cry Creek Hatchery.
AGENCY: ADF&G, FRED Div.
FUNDING STATUS: Unfunded.
LOCATION: Northern District.
OBJECTIVES:

a) to increase the é"ycd-cgg capacity to 100,000,000 pink salmon eggs and

b) to provide the region’s seine, dl'lft g111 net, sport and subsistence flshcrmcn with

4,919,300 pink salmon annually. '

NARRATIVE: The hatchery currently has sufficient incubators to incubate approximately
50,000,000 eyed pink salmon eggs. Enough floor space is availablé, however, to increase
the incubation capacity to 100,000,000 eyed pink salmon eggs. An increase in total capac-
ity to 100,000,000 eyed eggs would, assuming an average marine survival rate of 5.3 per-

cent, produce a total return of 5,035,000 fish. Approximately 115,700 fish would be
~needed for brood purposes, and 4,919,300 fish would be available for harvest.
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7.1.5 PROJECT: Pink and Chum Salmon Hatchery Planning.

AGENCY: ADF&G, FRED Div., PWSAC and other interested PNP hatchery corporations.
 FUNDING STATUS: Unfunded.

LOCATION: Prince William Sound.

OBJECTIVES:

a) to plan the siting and construction of a new pink and/or chum hatchery;

b) to increase the pink and chum salmon harvest of commercial, subsmtence and
sport fishermen; and

c) to develop management schedules or plans to insure that proper harvest levels
are achieved.

NARRATIVE: Numerous sites for hatchery construction are located in the Sound. Three
sites are noteworthy for the quantity and quality of their water sources and locations.
These sites of fer opportunities to incubate as many as 300,000,000 salmon eggs.

Following a complete survey of candidate stocking lakes and a review of the manageabil-
ity of adults returning to candidate lakes or streams, a general survey of the sites is’
needed to derive the following general information:1

1) size of the watershed (reflects water storage capacity);

2) drainage pattern of watershed (e.g. dendritic vs. radial or parallel networks can
indicate stability of subsurface geology);

3) watershed topography (e.g. low lying terrain will result in more stable discharge
patterns than steep terrain);

4) number and size of lakes (buffer sediment load, temperature and magnitude of
discharges);

5) type and extent of vegetatlon (buffering effects similar to lakes);

6) actual stream flow versus flood channel size and amount of meandering
(indicators of stream stability);

7) streambed materials, gradient, and amount of braiding (mdlcators of rearing
and spawning potential);

8) water quality;

9) potential for power generation;

10) competing resource activities in watershed (logging. and mining);

11) land ownership;

12) area available for buildings;

13) proximity to faults and geologic hazards; and

14) protected moorage and docking area.

The following is a description of three of the most suitable hatchery» sites.

Northern District

Stream 285 Cascade River, Cascade Bay, Eaglek Bay, National Forest land: Of all poten-
tial hatchery sites in Prince William Sound, this site probably has the greatest potential
for hatchery operation. The river has a small run of pink salmon, and it offers a major
opportunity for incubation of early-run pink and chum salmon. The watershed encom-
passes 8,100 acres and contains three lakes with a combined surface area "of 410 acres.
Sufficient water is available to operate a 300,000,000 egg capacity hatchery. Two other
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minor pink salmon streams are located in Cascade Bay, unnamed streams 284 and 287.
Management problems with these natural stocks may be inconsequential.

Stream 289 Derickson Creek, Derickson Bay, Eaglek Bay, National Forest land: This is also
an excellent site for a hatchery; however, it is not as good a site as Cascade River. This
stream has a barrier falls, and the Forest Service is planning to construct a fishpass at
this location in 1986. Pink salmon fry stocking will occur in 1985 and 1986. This stream
and another stream in Derickson Bay, Stream 288 High Creek, have a small run of pink

salmon.
Southwestern District

Stream 617 Princeton Creek, unnamed lake, Icy Bay, proposed wilderness land: This site
also has potential for major hatchery development. The stream like other streams in Icy
Bay is devoid of salmon. The watershed encompasses 2,100 acres and contains a 422 acre
lake. The lake contains Dolly Varden. Salmon are prevented from entering the lake by a
major cascade at the outlet. Icy Bay provides an ample harvest area. Pipeline construc-
tion may be expensive because of cliffs.
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7.1.6 PROJECT: Sbékcyé_rsfalxﬁén‘. Hatchery Construction and Lake Stocking.
AGENCY: PWSAC.

- FUNDING STATUS: A construction loan has been approved by the Alaska Department of
Commerce.

LOCATION: Coghill District near the Esther Hatchery.

OBJECTIVES:

a) to stock barren or underutilized lakes in Prince William Sound with sockeye
salmon fry; '

b) to provide commercial, sport and subsistence fishermen with 803,900 sockeye
salmon annually; and S

c) to develop management schedules or plans to insure that proper harvest levels
are achieved.

NARRATIVE: Limnologica1 data suggest that the numerous barren or underutilized lakes
in Prince William Sound have capacity to rear approximately 28,662,000 supplementally-
produced sockeye salmon fry (Table 55, page 96). PWSAC is planning to construct a facil-
ity similar in design to the Gulkana Hatchery. The hatchery will be located near the
Esther Hatchery and will consist of exposed incubation boxes. The water distribution sys-
tem will be designed to prevent the spread of THN. virus. Table 55 presents the proposed
stocking schedule. Early-run stocks will be utilized in districts open to gill net fishing.
Late-run stocks will be utilized in districts open to seine fishing. The majority of the
lakes are inaccessible to adult salmon and fry stocking will have to be conducted annuaily
in these systems. It may be economicaliy feasible to build fishpasses or modify the outlet
streams of some lakes to provide access to adult salmon. Native populations of sockeye
salmon occur in three lakes: Cowpen, Miners and Eshamy lakes. Fry will be stocked to
rebuild and possibly augment the natural runs.
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Table 55. Proposed stocking schedule of sockeye salmon fingerlings produced by the
PWSAC sockeye salmon hatchery Prince William Sound Area.
Estimated Projected
Run Stream Fry Adult
Timing District Lake or location No. . Capacityy Return
Early Unakwik Cowpen 242 511,000 12,700%
Miners 244 800,000 33,700%/
Coghill Davis - 311 1,870,000 67,300¢
Pass 329 702,000 12,6002/
Shoestring 344 567,000 20,4004/
unnamed 345 173,000 3,00/
Quillian Bay 000A 28,000 5008/
Eshamy Pt. Nellie Juan 500 120,000 2,200%/
Foul Bay 501 184,000 6.600%/
Falls 505 A&B 3,951,000 142,3004/
unnamed 516 264,000 4.700%/
Late  Eastern Millard 115 522,000 ' 9,400%/
Silver 116 1,339,000 83,7008/
-Northern Columbia Bay 202 A&B 1,430,000 25, 700—/
Cedar Bay 228 A 701,000 25,2004/
Eshamy Eshamy 511 5,000,000 90,000%/
Northwestern Cochrane Bay 459 A&B 216,000 7,800/
: N. Nellie Juan 481 A,B&C 681,000 24 5004
Derickson 492 2,544,000 46,000/
Perry Passage 000 A 84,000 3,0001/
Perry Passage 000 D&E 724,000 13,000%/
Hidden Bay 000 B&C 1,035,000 37,3004/
Southwestern Ewan 603 1,396,000 25,100%/
Bainbridge 638 148,000 5.300¢/
Bainbridge 655 A 995,000 35.800%/
Louis Bay 689 287,000 5.200%/
Solf 690 987,000 35,5004/
Marsha Bay 000 1,403,000 25,3008/
Total 28,662,000 803,900

1/ Based on the euphotic volume of the lake, Pellissier (personal communication).
2/ This is a clearwater lake containing a native population of sockeye salmon. It is
assumed that the fry to smolt survival will be 21 percent and that the marine survival
will be 12 percent.
3/ This is a glacial lake containing a native population of sockeye salmon. It is assumed
that the fry to smolt survival will be 35 percent and that the marine survival will be 12
perccnt.

This is a fishless lake. It is assumcd that the fry to smolt survxval will be 30 percent
and that the marine survival will be 12 percent.

This lake contains resident fish populations. It is assumed that thc fry to smolt sur-
vival rate will be 15 percent and that the marine survival rate will be 12 percent.
8/ This is a glacial lake. It is assumed that the fry to smolt survival will be 52 percent
and that the marine survival will be 12 percent.
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7.1.7 PROJECT: King and Coho Salmon Lake Stocking.

AGENCIES: ADF&G, FRED Div. and Sport Fish Div.,, USDA FS and PWSAC.
FUNDING STATUS: Partially funded. Opcrational {unds are required annually.
LOCATION: Western Pfincc William Sound.

OBJECTIVES:

a) to stock lakes in western Prince William Sound and
b) to provide commercial, sport and subsistence fishermen with 5,600 coho salmon

and 600 king salmon annually.

NARRATIVE: Numerous lakes in Prince William Sound are fishless or are not utilized by
salmon. Many of these lakes have the potential to rear king and/or coho salmon. Qutlet
streams of these lakes are impassable for upstream migrating salmon due to falls or cas-
cades. Many outlet streams can be safely negotiated by salmonid juveniles migrating to
sea. These lakes offer opportunitics to increase harvests through annual or periodic stock-
ing of coho or king salmon fry. The rate of stocking will be dependent on growth rate of
Jjuveniles in preceding transplants. If fish stocked in a given lake grow slowly, signifi-
cantly reduce the available prey population or remain in the lake for excessive years, then
the restocking may be reduced or delayed until prey populations rebuild. Some lakes
offer opportunity to establish a self-perpctuating run after a barrier to upstream migra-
tion is either removed or overcome by means of a fishpass. These lakes may only need to
be stocked for a few years to establish a viable brood source.

Stocking schedules have been developed for 10 lakes contained in 5 drainages in western
Prince William Sound (Table 56, page 98). These lakes are all inaccessible by adult salmon
due to barriers; however, it is anticipated that smolt will generally be able to safely out-
migrate from these systems. One lake, Culross Lake, was initially stocked in 1983 and
stocking is scheduled to continue through at least 1988. Additional lakes listed below may

be-added to the program in 1985 through 1988.
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Table 56. Proposed stocking schedule of coho and king salmon fingerlings
produced by FRED Division hatcheries, Prince William Sound area.

: Run Number Year Returning  Return
Species Timing Release Site Released Released Adults ~ Year
coho late Culross Lake 100,000 ongoing variesl/ 1986
coho late Surprise Cove lakes 155,000 ongoing 1,600 1987
coho late Pass Lake 120,000 1987 1,200 1989
coho early N. Nellie Juan lks. 180,000 1988 1,800 1990
king early Granite Bay lakes 75,000 1986 . 600 varies?/
Total Adult Coho Salmon 5,600
Total Adult King Salmon _ 600

1l/ It is projected that 600 adults will return in 1986 and 1,000 adults will

-return annually thereafter.
2/ King salmon rear 1 to 5 years in the ocean and adults will begin to return

in 1988.
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7.1.8 PROJECT: Stream Stocking.

AGENCY: ADF&G, FRED Div. and Sport Fish Div., USDA FS and PWSAC.

. FUNDING STATUS: Partially funded. Operational funds are required a_n.nually.
LOCATION: Prince William Sound.

OBJECTIVES:

a) to stock streams in Prince William Sound and
b) to provide commercial, sport and subsistence flshcrmcn with 12,500 coho salmon,
20,000 kmg salmon and 10,000 pink salmon annually,

NARRATIVE: Streams that are barren, depleted, slow to rebuild naturally or underuti-
lized by rearing fry can be stocked to establish a run or enhance the existing run of
salmon. Beginning in 1978, coho salmon smolt have been released in Whittier Creek
(Stream 441) and Cove Creek (Stream 442) in an effort to create sport fishing opportuni-
ties in the vicinity of Whittier (Table 16, page 31). King salmon stocking initiated at
Whittier in 1981. From 1979 through 1983, anglers spent an average of 4,678 angler-days
fishing in Passa‘gc Canal -and harvested an average of 853 coho salmon. Adult king
salmon initially returned in 1984. Pink salmon fry have bcen stocked in Eaglek Bay
streams in an attempt to rebuild odd-year runs.

Plans are to continue stocking Cove Creek with king and coho salmon and it has been
proposed that 3 additional streams be stocked in the near future. Incubation and rearing
of king and coho salmon have been conducted at the EImendorf Hatchery. The Bear Lake
stock are "middle" run fish with a peak entry. timing of mid- August. The Bear Lake
donor source will be discontinued in favor of early-run fish from northern Cook Inlet.
These fish will have an entry-run:timing of mid July and will be harvested by seine, drift
gill net and sport fishermen. Coho salmon eggs will be incubated and reared at the
Elmendorf Hatchery and/or the Main Bay Hatchery. King salmon from Crooked Creek at
Kasilof or the Upper Copper River will be the brood source for king salmon plants.
These fish are of early-run timing, with a peak entry timing of early June. King salmon
will be incubated and reared at the Elmendorf or Esther facilities.

Stocking schedules have been developed for 4 streams in western Prince William Sound
and 1 stream near Valdez (Table 57, page 100). Three streams are located in Passage
Canal, and because of their relatively large discharges, they offer good opportunities for
imprinting of smolt and harvesting by sport fishermen. These streams of fer limited rear-
ing potential for king and coho salmon fry, and stocking of smolt will be required annu-
ally to maintain the fishery. Considering that sport fishermen interest and participation
in the fishery will take time to develop, a step-wise stocking schedule has been proposed.
A fourth stream considered for stocking is a high-priority fishpass construction candidate.
Use of new habitat created through thc installation of a fishpass would be expedited and
maximized through the introduction of pink salmon fry.
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Table 57. Proposed stocking schedule of coho and king salmon émolt'produced
by FRED Division hatcheries, Prince William Sound area.

: Run Number Year Returning Return
Species Timing Release Site Released Released Adults - Year
pink late Eaglek Bayl/ 2,000,000 ongoing 10,000 1986
coho late Poe River 50,000 1987 2,500 1988
coho late  Cove Creek 100,000 ongoing 5,000 ongoing
coho early Cove Creek 100,000 1989 5,000 1990
king early Anderson Bay 200,000 ongoing 8,000 19862
king early Poe River 100,000 1986 4,000 19872/
king early Cove Creek 100,000 ongoing 4,000 ongoin§2/
king early Shotgun Cove 100,000 1986 4,000 19872/
Total Adult Pink Salmon 10,000
Total Adult Coho Salmon 12,500
Total Adult King Salmon 20,000

1/ The USDA Forest Service plans to construct a fishpass at Stream 289 Derick-
son Creek in 1986. To expedite and maximize the use of the structure by pink
salmon, 2,000,000 pink salmon fry were released at the site in 1985. It has
been proposed that the same number of fry be released in 1986. Fry would be
incubated and transported from the Cannery Creek Hatchery. The fishpass will
provide access to approximately 73,000 sq.ft. of excellent spawning area as
well as one-half mile of moderate gquality spawning area. It is estimated that
the combined fry stocking and fishpass project will create a minimum of 10,000
harvestable pink salmon annually.

2/ King salmon rear 1 to 5 years in the ocean and the years that adults return

will vary.
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7.1.9 PROJECT: Fishpass Construction.

AGENCY: USDA Forest Service and ADF&G, FRED Div.

- FUNDING STATUS: In USDA Forest scrvice funding request for FY 86.

LOCATION: Prince William Sound.

OBJECTIVES:
a) to provide salmon access to unutilized habitat at Derickson Creek (Stream 289)
b) igdbrovide seine, sport and subsistence fishermen with 10,000 pink salmon

annually.
NARRATIVE: Fisﬁpasses (fish ladders, steep passes or fi_sh ways) allow salmon to utilize
habitat upstream of falls or velocity barriers. The following stream has been evaluated

for fishpass construction.

Northern District

Stream 289 Derickson Creek, Eaglek Bay, National Forest land: The Forest Service has
evaluated this site for fishpass construction and has requested $149,400 to construct a
fishpass near tidewater in 1986. An estimated 73,000 sq.ft. of excellent spawning area
will be made available as well as one-half mile of modecrate quality stream. ADF&G
stocked the creek with 2,000,000 pink salmon {ry in 1985 and the same number of fry
will be released in 1986. Fry were transported from the Cannery Creek Hatchery. It is
estimated that the combined fishpass and stocking project will create a minimum of

10,000 harvestable pink salmon annually.
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7.1.10 PROJECT: Fishpass Maintcnancc.
AGENCY: USDA Forest Service, ADF&G, FRED Div. and Div. of Commercial Fisheries.
FUNDING STATUS: In USDA Forest Service budget.
LOCATION: Prince William Sound and Copper River Areas.
OBJECTIVES:

a) to maintain the continued operation of 10 fishpasses and

b) to provide commercial, sport and subsistence fishermen with 23,900 sockeye

salmon, 2,100 coho salmon, and 80,400 pink salmon annually.

NARRATIVE: A total of $515,320 has been spent on the procurement and installation of
10 fishpasses in Prince William Sound. It is estimated that these structures will contribute
23,900 sockeye, 2,100 coho and 80,400 pink salmon annually to the fisheries of tie area.

Fishpasses are prone to damage by high flows and icing. Monitoring and maintenance is
essential to protect these capital investments and prolong their usefulness.
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7.1.11 PROJECT: Escapement Counting at Eshamy, Miners and Cowpen lakes.
AGENCY: ADF&G, Div. of Commercial Fisheries and/or PWSAC.

- FUNDING STATUS: Unfunded.

LOCATION: Eshamy and Unakwik districts.

OBJECTIVES:

a) to monitor the salmon escapement and
b) obtain optimum escapement data at Eshamy Lake, Miners Lake and Cowpen

Lake.

NARRATIVE: Eshamy Lake and Miners Lake are the major sockeye salmon producing sys-
tems in the Eshamy and Unakwik districts, respectively. Cowpen Lake is the secondary
producer of sockeye salmon in the Unakwik District.

The escapement of sockeye salmon into Eshamy Lake was initially monitored in 1931.
Data was collected at a weir at the outlet of the lake during 1931 and 1931 and 1950
through 1984. Escapements during these years ranged in magnitude from 633 fish to
229,668 fish (Appendix 24, page A-57). The average escapement was approximately 33,000
sockeye salmon. Commercial catch data has been tabulated since 1904 (Appendix 22, page
A-53). Sockeye salmon catches have ranged in magnitude from 2,500 fish to 135,750. The
average reported harvest during 1904 through 1984 was approximately 31,000 sockeye
salmon. Commencing in 1958 the commercial fishery has experienced frequent season-
long closures. The fishery has been closed 14 of the past 27 seasons. Eshamy

Lagoon is a popular sockeye salmon sport fishing area. From 1978 through 1984 an aver-
age of 1,265 angler-days were spent fishing in the vicinity of Eshamy Lagoon and an
average of 916 sockeye salmon were caught annually. (Appendix 16, page A-44). State
funding of the weir operation has been discontinued and renewed funding in requested.

Escapement data in the Unakwik District have been only collected on an infrequent basis.
Miners Lake is glacially turbid, and escapement cannot be estimated until the fish appear
“in clearwater inlet streams. It is unknown how many fish spawn in glacial water.
Cowpen Lake is a clearwater system. As many as 2,000 sockeye salmon have been counted
during aerial surveys. Aerial surveys of lake spawning .fish are commonly inaccurate
because sockeye salmon commonly spawn below visible depths. The Unakwik District was
created in 1962; however, commercial harvest data have only been available since 1971.
Prior to 1971, Unakwik catch data were commonly combined with Coghill catch data.
The average sockeye salmon catch from 1971 through 1984 was 11,561 fish (Appendix 19,
page A-50). Funds are needed for the operation of weirs.
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7.1.12 PROJECT: Stream Channelization and Improvement.
AGENCIES: ADF&G, FRED Div., USDA Forest Service and PWSAC.
FUNDING STATUS: Partially funded by USDA Forest Service.
LOCATION: Prince William Sound.

OBJECTIVES: To improve production of salmon through the manipulation and improve-
ment of stream habitat.

NARRATIVE: Fisheries habitat in many streams in -Prince William Sound could be
improved through the creation of dikes and diversions, excavation of spawning channels,
channel containment and removal of stream blockages. It is obvious that some
"improvement"” work could be done in virtually every stream; however, it may not be
advisable to alter streams that are already productive of salmon. Many streams in the
Montague and Eastern districts are no longer accessible to salmon due to gravel build up
and subsurface stream flows in intertidal areas. This condition is associated with uplift
caused by the 1964 earthquake. It is estimated that as many as 50 streams in the Mon-
tague and Eastern districts can be improved for salmon spawning through stream excava-
tion. The following is a partial listing of streams in Prince William Sound that offer sig-
nificant opportunities.

Coghill District

Stream 414 Harrison Lagoon Creek, Port Wells, National Forest land: This stream was one
of the top 10 pink salmon producing streams in Prince William Sound prior to the 1964
earthquake. The intertidal spawning area subsided. The stream was diverted to another
channel successfully in 1972, and additional work is needed on the diversion.

Stream 430 Meacham Creek, Pigot Bay, Port Wells, National Forest land: Prior to the
earthquake, this stream was a major producer of pink salmon. Subsidence and reduced
stream flows has caused silt to accumulate in the spawning area. There is a possibility
that sills placed in upstream areas may prevent further silt accumulation in spawning

arcas.

Stream 431 Pigot River and Stream 432 Swanson Creek, Pigot Bay, Port Wells, National
Forest land: Excavation of a chum salmon spawning channels has been proposed. It is
estimated that sufficient area may be made available to contribute 20,000 chum salmon to
the fisheries of the Region. The Forest Service plans to conduct an environmental assess-
ment and groundwater monitoring in 1986. The Forest Service has requested $85,000 dur-
ing the next 5 years to perform the necessary work. Depending on the outcome of evalua-
tions, excavation is scheduled to occur in 1988.

Montague District

Stream 710 Hanning Creek, Hanning Bay, National Forest land: Like other streams on
Montague Island, this stream suffers from excessive gravel buildup and extensive braiding
of the stream channel immediately above the intertidal zone. This site appears to be a
good site for stream channelization and/or construction of an instream spawning channel.
The intertidal area is protected from storm waves and intense tidal action by a 5 to 10 ft.

high gravel beach berm. ‘
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Stream 739 Swamp Creek, Montague Island, National Forest land: This area was logged
shortly after the 1964 earthquake. The earthquake induced-instability within the stream
has been exacerbated by excessive logging debris accumulations in several areas. The
stream now flows out of the existing channel and meanders through the clearcut at sev-
- eral points. Production of pink and possible coho salmon could be increased by removing
channel obstructions and by constructing instream structures to direct the flow back into
the main channel. The USDA Forest Service plans to perform advanced feasibility studies
and design work in FY 87. Implementation is scheduled to occur in FY 88.

Stream 770 Udall Creek and Stream 775 Pautzke Creek, Zaikoff Bay, Montague Island,
National Forest land: These streams have been recognized as problem areas by the Forest
Service and ADF&G for several years. Rehabilitation projects were completed on both
streams in 1967, but they are no longer effective. Excess gravel accumulation has caused
both stream to flow subsurface immediately above the intertidal zone. Large numbers of
prespawning pink salmon have been stranded in these areas as flows drop or as the tide
recedes. Excavating channels several hundred feet in length through the intertidal gravel
buildup areas will eliminate the subsurface flow problems and improve spawning habitat.
Channels will be designed using gabion wire or some other method to line dikes and
improve durability against high flow events and tidal influence. These precautions were
not taken in previous stream channel stabilization projects. This project is essentially a
pilot project for future stream channelization in Prince William Sound and is scheduled to
be implemented in FY 87.

Stream 766 Carr Creek and Stream 767 unnamed creek, Zaikoff Bay, Montague Island,
National Forest land: Excess gravel accumulation has caused these two streams to flow
subsurface immediately above the intertidal zone. Unspawned pink salmen are often
stranded in this area as the stream recedes. Stream flows could be improved by combin-
ing these streams into one channel. These streams are only 5 ft. apart at their closest
point, and it would be relatively simple to connect the two channels using only hand tools.
This project should decrease subsurface flow problems and adult stranding mortalities. It
should- also improve intertidal spawning habitat. USDA Forest Service has tentatively

scheduled to perform this work in 1986.

Southwestern District

Stream 844 Makaka Creek, Hawkins Island, National Forest land: This creek braids exten-
sively on a short gravel flat just above the high tide line. ‘Adult pink salmon attempt to
spawn in the overflow channels and become stranded as the flows recede. Eggs buried in
this area undoubtedly suffer high mortalities from desiccation or freezing. The USDA
Forest Service plans to construct a dike and excavate a short spawning channel. The dike
will be constructed along one side of the main channel to keep the stream in a single
channel. The spawning channel will be excavated in the gravel flat behind the dike.
Preliminary design work is scheduled to occur in FY 87 and implementation work is to

occur in FY 88.
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7.1.13 PROJECT: Assessment of Exploitation Rates and Ocean Survival of Hatchcry-lSro-
duced Pink and Chum Salmon in Prince William Sound.

AGENCIES: ADF&G, FRED Div. and the Div. of Commercial Fisheries, PWSAC and
VFDA.

FUNDING STATUS: Unfunded.
LOCATION: Prince William Sound.
OBJECTIVES:

a) to develop estimates of the contribution of individual hatcherlcs to the
commercial fishery in Prince William Sound;

b) to estimate the marine survival of pink and chum salmon fry rclcascd from each
hatchery;

c) to estimate the proportion of different hatchery stocks that are harvested in
each district;

d) to detect potcnt1al shortagcs of fish returning to PNP hatcheries;

¢) to analyze area-specific-tag-recovery data to generate migration-route data and
run-timing models for each hatchery stock; and

f) to develop guidelines for in-season management strategies based on the temporal
and spatial distribution of the various hatchery stocks in the fishery.

NARRATIVE: Hatchery production of pink and chum salmon in Prince William Sound
began in 1975 when the Prince William Sound Aquaculture Corporation (PWSAC) began
operations at Port San Juan. The State of Alaska subsequently constructed hatcheries at
Cannery Creek in 1979 and Main Bay in 1982. Another private non-profit corporation,
the Valdez Fisheries Development Association, constructed a hatchery at Solomon Gulch
in 1982. PWSAC will complete construction of the area’s fifth major hatchery, the Esther
Hatchery, in 1986. When all facilities are in full production, approximately 507,000,000
pink salmon fry and 217,000,000 chum salmon fry will be released. Data on pink salmon
returning to the Port San Juan Hatchery suggest that a marine survival rate of 5.3 percent
has been experienced. Limited return data for pink salmon returning to the Cannery
Creek and Main Bay hatcheries suggest that similar marine survival rates at these facili-
ties have been experienced. Based on these data, .it may be projected that the areas
hatcheries will produce total returns of 26,900,000 pink salmon. - The average harvest of
wild stocks of pink salmon during the past 25 years was 6,055,817 fish. Few chum salmon
marine survival data are available; however, if an average marine survival rate of 3.0
percent is experienced, then a total of 6,523,300 chum salmon will return. The average
harvest of wild stocks of chum salmon during the past 25 years was 559,905 fish.

Hatchery-produced pink and chum salmon are intermixed with wild stocks and are har-
vested primarily in the mixed-stock purse seine fishery and to a lesser extent in terminal
harvest areas adjacent to hatchery facilities. Escapement to PNP facilities is required to
achieve brood-stock quotas and sales-fish requirements for operational cost recovery.
State facilities require hatchery brood-stock escapement. Manipulation of fishing effort
may becoming increasingly difficult as the number of fish released from hatcheries
increases.

Studies to evaluate the harvest and harvest locations of hatchery-produced salmon in
Prince William Sound have not kept pace with the rapid increase in hatchery production,
Previous studies utilizing fin marking to estimate ocean survival and interception rates
have not provided sufficient data to adequately assess the contribution from hatchery
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facilities. Various marking techniques have been tested but most have limitations that
preclude use for large-scale evaluation projects. Fin clipping, for example, is restricted to
four distinct marks per geographic area (i.e. Prince William Sound) and would not be ade-
quate for evaluating multiple hatchery releases. Differential mortality between marked
and unmarked fry and fin regeneration greatly reduces the effectiveness of fin clipping.

Scale pattern analysis of residual marking with oxytetracycline requires the extended
rearing to form a distinguishable mark. The majority of hatchery-produced pink salmon
will, however, be released as unreared fry. This method produces only one distinct mark
and identification of individual hatchery stocks would not be possible.

The use of coded microwire tags as a method for marking large numbers of emergent
salmon fry has shown promising results. A large number of codes can be used with
microwire tags, and this technique provides more flexibility than fin clipping. Data sug-
gest that application of microwire tags does not severcly affect long-term survival.

This project would be a joint project involving PNP operators and FRED Division. Pro-
ject funding from ADF&G will provide for the purchase of tagging and recovery equip-
ment for all facilities, fry marking at state hatcherics, fisheries sampling for tagged
adults and recovery and decoding of tags. It will be the responsibility of PNP operators
to release a specified number of tags each year of the project.

This project extends over a 5-year period. The costs for each year, as estimated from
experience with existing tagging projects and equipment costs, are as follows.

Table 58. Annual budget for tagging study in Prince William Sound.
1987 1988 1989 1990 1991

Tag Equipment  $96,000 $ 24,000% 0 0 0
Tags 13,000 16,000 16,000 16,000 0
Apply Tags 45,200 56,000 56,000 56,000 -0
Recovery 0 85,000 85,000 85,000 85,000
Head Processing 0 16,000 19,000 19,000 19,000
Detector 60,000 0 0 0 0
Total?/ $214,000 $197,000 $176,000 $176,000 $104,000

1/ Esther Hatchery comes on line.
2/ Total budget for 5 years is $867,000.
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72 COPPER RIVER AREA

7.2.1 PROJECT: Gulkana Hatchery Expansion, Lake Stocking and Evaluation.

AGENCY: ADF&G, FRED Division and the Division of Commercial Fisheries.

FUNDING STATUS: Unfunded
LOCATION: North of Paxson near mile 188 of Richardson Highwa

OBJECTIVES:

a) to expand and improve the hatchery to a capacity of 50,000,000 eyed sockeye

salmon eggs;

y.

b) to stock underutilized lakes in the Upper Copper River drainage;

¢) to provide fishermen with approximately 291,300 harvestable sockeye salmon

and
d) to evaluate the production of smolt and adults.

NARRATIVE: The facility in 1984 had the capacity to incubate approximately 22,500,000
eyed sockeye salmon eggs. Sufficient spring water is available to increase the capacity to
nearby lakes have the
1ly-produced fry (Table
produce approximately
ly 41,200 fish will be

at least 50,000,000 eyed eggs. Limnological data suggest that 5
capacity to rear as many as 104,000,000 to 117,000,000 supplementa
59) The hatchery at a capacity of 50,000,000 eyed eggs could
47,500,000 fry and 332,500 adult sockeye salmon. Approximate
needed for brood purposes, and 291,300 fish will be available for h

arvest.

Table 59. Estimated sockeycAsalmon fry stocking capacity of five major lakes in the

Upper Copper River drainage.y

: Maximum
Lake Stocking Capacity
Tazlina 42,000,000%/
Klutina 33,000,000%/
Crosswind 13,000,000¥ to 17,000,000%/
Paxson 4,000,000¥ to $,0900,000%/
Summit 12,000,000¥/ to 17,000,000%/
Total 104,000,000 to 117,000,000

Y Koenings (personal communication).

2/ Glacial-meltwater lakes. Assuming 2 gram smolt.

8/ Assuming a minor population of wild fry and 6 gram smolt.
4/ Assuming a minor population of wild fry and 4 gram smolt.
8/ Assuming 8,000,000 wild fry and 6 gram smolt.

6/ Assuming 8,000,000 wild fry and 4 gram smolt.
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The following list of needed improvements is not prioritized. -Funds are needed to:

1) install additional required incubators;

2) erect a bridge across the Gulkana River;

3) install a mobile home;

4) construct a brood fish capturc facility;

5) design and construction of fry collection devices;

6) design and construction of cooling tower or heat exchanger to reduce incubation
temperatures of eggs taken from early run stocks:

7) evaluation of the impacts of fry introductions on plankton and fish populations; -

8) evaluation of the effect of stocking density on smolt quantity and quality;

9) evaluation of smolt outmigration magnitude;

10) tagging of smolt and recovery of marked adult fish;

11) selection of alternative brood stocks; and

12) collection of eggs and sperm at remotc locations.
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7.2.2 PROJECT: Sockeye SalmonrHatchery Site Evaluations.

AGENCY: ADF&G, FRED Division and the Division of Commercial Fisheries.

LOCATION: Copper River Area.

OBJECTIVES: To evaluate sites for construction of a new sockeye salmon hatchery in the
Upper Copper River drainage. '

NARRATIVE: Limnological data suggest that 5 major lakes in the Upper Copper River
drainage have sufficient capacity to rear as -many as 104,000,000 to 117,000,000 supple-
mentally-produced fry (Table 59, page 108). Numerous smaller lakes in the Upper Copper
River may also have potential for rearing significant numbers of sockeye salmon fry.
The water supply at the Gulkana Hatchery has sufficient volume to incubate 50,000,000
eyed sockeye salmon eggs; however, to maximize sockeye salmon production in these lakes,
an additional hatchery of 50,000,000 eyed-egg capacity is required.

Four candidate sites have been identified. The preferred site is a ADOTPF gravel pit
located 3 to 4 miles south of the Gulkana Hatchery on the Richardson Highway. Other
sites are located at Fish Creek which drains into Mentasta Lake, Mendeltna Springs which
drains into Old Man Lake, and Lower Tonsina near the Richardson Highway. The
Mendeltna Springs site is not accessible by road.
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7.2.3 PROJECT: Coho and Sockcye Spawning Channcl Excavation and Rcaring Habitat
Development.

AGENCY: USDA Forcest Service and ADF&G.

. FUNDING STATUS: In Forcst Scrvice FY 87 funding recquest cntitled "Copper River
Delta Initiative."

LOCATION: Copper River Delta.

OBJECTIVES: The objectives are to enhance the production and harvests of salmon
through the excavation of spawning channels and the development of rcaring areas.

NARRATIVE: The Copper River Delta contains an cnormous amount of potential habitat
for coho and sockeyc salmon. Many opportunitics cxist to incrcase the production of
smolt from this area by improving cxisting spawning and rcaring habitat and by creating
additional habitat.

The Copper River Delta Initiative proposes cxpenditurcs of approximately $1,700,000 for
fish habitat and improvement projects on thc Dclta bctween 1987 and 1992, Each of the
following habitat development projccts will be implemented as a part of the initiative
package. Some of the projects, such as instrcam structurcs and beaver investigations, will
be expanded if adequatc funding is available.

Mile 18 Rearing Pond Enlargement: The Mile 18 Creck drainage has some of the best
coho salmon spawning habitat on the Copper River Delta. This project will increase the

production of cohq salmon smolt from the system by cnlarging the existing 6-acre gravel
pond rearing area. An additional 30 acres of rcaring arca will be created.- it is estimated
that this project will increase the harvests of coho satmon by 3,600 fish-annually.

Rearing pond development is being coordinated with ADOTPF's plans to reconstruct mile
19 to mile 27 of the Copper River Highway. Approximately 400,000 cubic yards of gravel
will be needed for road construction. ADOTPF has identified milc 18 as the borrow area.
With proper design, the gravel cxcavation will crcate an additional 30 acres of rearing

area.

Mile 18 Sg'awhing Channel: To provide adcquate spawning habitat for the proposed rear-
ing pond, a 1,000 ft. long spawning channcl will bc cxcavatcd necar the head of thc mile

18 system. The project, which will be constructed with {ishcrics funds, will improve some
marginal habitat and will Iecngthcn the cxisting strcam.

Mile 24.75 Spawning Channel (Woodcutter’s Pond): There appcars to be good potential for

increasing the production of coho and sockeye salmon in the mile 25 system by construct-
ing a groundwater spawning channcl in the vicinity of Saddlcbag Creek. The channcl
will lead into an existing 1.7-acre gravel pit which appcars to be underutilized by rearing
fry. The channel will also contributc {ry to approximatcly [5 acres of beaver pond rear-

ing habitat in the mile 25 system.

Mile 2525 Spawning Habitat Improvement: The milc 25 system contains numerous beaver
ponds and sloughs which providc cxcellent rcaring habitat (or both coho and sockeye
salmon fry. Spawning arcas, however, are gencrally of poor quality with high proportions
of sands, silts and clays. Production of both coho and sockcyc salmon would be increased
if additional high quality spawning habitat was availablec.
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This project will excavate approximately 500 ft. of the existing stream channel and
replace the present unsuitable substrate with several inches of clean gravel form nearby:
sources. Numerous springs and upwellings immediately approve the site will provide a
stable source of water to this spawning channel. This is a pilot project for other substrate
replacement opportunities on the Delta. )

Identifving New_ Opportunities for Spawning Channels on the Copper River Delta:
Salmon rearing habitat in the form of beaver ponds and sloughs are plentiful on the
Delta; however, spawning areas are limited. The Copper River Delta has several glacial
outwash plains which should provide excellent opportunities to develop groundwater
spawning channels for coho and sockeye salmon.

Potential sites will be identified through aerial photo interpretation, other project surveys
and contacts with Forest Service personnel and other agencies. As opportunities are iden-
tified, they will be surveyed on the ground to assess feasibility. Feasible projects will be
entered into Forest Service Phase II planning.

Identifving Additional Sites for Rearing Pond Development on the Copper River Delta:
The presence of high-quality subsurface materials and high water tables suggest that rear-
ing ponds may be readily developed to increase the production of coho and sockeye
salmon. Ground surveys will be conducted to identify at least one new rearing area
development site per year. As sites are identified, they will be entered into Forest Service

Phase II planning.

Install Instream Structures: The rearing capability of several gravel pits on the Copper
River Delta mav be enhanced by adding brush bundles or large organic debris, This will
provide cover and habitat diversity. Stream spawning and rearing habitat may also be
improved by judicious placement of gabions, drop structures or organic debris. These

structures will improve pool-riffle ratios, stream depth, water velocity and/or cover.

Beaver Pond Investigations: While beaver ponds provide large quantities of rearing habi-
tat for coho and sockeye salmon fry on the Delta, beaver dams create passage problems
for migrating adult salmon. This project will inventory the use of beaver ponds by
salmonids, evaluate fish passage problems and develop an associated habitat enhancement
program. Such a program could include stocking of juvenile coho salmon in underutilized
areas and provide special fish passage measures through beaver dams. Surveys will be
conducted to locate potential enhancement sites. As sites are located, they will be entered
into Forest Service Phase II planning,. :

Improved Salmon Access to Existing Rearing Ponds: This project will evaluate existing
gravel pits on Forest Service land to determine the accessibility potential for adult
salmon. An enhancement program will be developed to improve access and/or productiv-

ity.
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7.2.4 PROJECT: Tokun Lake Fertilization.
AGENCY: ADF&G, FRED Division, PWSAC and USDA Forest Service.
. FUNDING STATUS: Funded through FY 87.

LOCATION: Tokun Lake, a tributary to the Martin River on the Copper River Delta.

OBJECTIVE:

a) to fertilize Tokun Lake;
b) to monitor the productlon of smolt and adults; and
c) to provide an additional 145,000 sockeye salmon adults annualIy by 1988.

NARRATIVE: Lake nutrients are necessary for lake rearing salmon such as sockeye and
coho salmon fry. These species feed on zooplankton which in turn feed on phytoplankton.
These tiny plants constitute the beginning of the food chain and they must have light and
dissolved nutrients to grow and multiply. A major source of nutrients in some Alaskan
lakes is spawned-out salmon carcasses.

The survival of fry to adulthood has been shown to be directly related to the size of the
fish when migrating to sea. This size is directly dependent on the availability of zoo-
plankton in the lake. Many lakes when once depleted of salmon are slow to be repopu-
lated with salmon because of the lack of nutrients. Salmon fry in these lakes grow slowly
and commonly remain in the lake longer than normal. Fry that hatch in following years
must compete with the older fry for available food. Fertilization increases phytoplankton
and zooplankton production, and subsequently fry growth and survival improves and
juveniles outmigrate after one year of lake rearing rather than two or three years.

Five lakes on the Copper River Delta have been evaluated for nutrient enrichment poten-
tial: Kushtaka, Martin, Little Martin, McKinley and Tokun. Evaluations entailed the mea-
surement of bathymetric characteristics and water chemistry and the sampling of plank-
ton and fish populations. Of the lakes sampled, Tokun Lake, a lake with a surface area
of 448 acres, was found to be a suitable candidate for fertilization. Sockeye and coho
salmon spawn and rear in the lake, its tributaries and outlet., Since 1961, sockeye salmon
escapements, as indicated by aerial surveys and some weir counts, have ranged in magni-
tude from 700 to 31,000 fish with a mean of approximately 10,000 fish. Sockeye salmon
smolt production was monitored during 1983, and approximately 350,000 smolt were
counted. Coho salmon escapement records are not as complete; however, acnal index data
suggest escapements ranging in magnitude from 150 to 4,200 fish.

Fertilization initially occurred during the summer of 1984. Continued annual nutrient
application and monitoring is desirable.

Various data suggest that sockeye salmon production may be increased from recent total
run levels of an estimated 25,000 fish to possibly 170,000 fish (Koenings, personal commu-
nication). This estimate is based on factors such as water chemistry, water residency time,
transparency, smolt production and escapement data. The impact.of fertilization on coho
salmon is expected to be favorable, but no estimates of increased production have been

made.

Program needs include funding for the annual purchase, transportation and application of
fertilizer and funds for the annual evaluation of the impact of fcrtlllzatlon on water
chemistry, plankton production, smolt production and adult returns.
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7.2.5 PROJECT: King and Sockeye Salmon Disease Evaluation.
AGENCY: ADF&G, FRED Division.
FUNDING STATUS: Funded

LOCATION: Copper River Area.

OBJECTIVES: The goals are to evaluate the disease history of potential hatchery donor
stocks.

NARRATIVE: Enhancement of salmon will require that donor stocks be located and that
brood stocks be developed. It is imperative to the success of hatchery projects and the
health of natural stocks in areas where these fish will be transplanted that brood stocks
be free of diseases such furunculosis, bactcrial kidney disease (BKD) and infectious
hematopoietic necrosis virus (IHNV). Funds are nceded to collect and analyze fish

samples.
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7.2.6 PROJECT: Summit Lake Prefertilization Stocking Studies.

AGENCY: ADF&G, FRED Division and the Division of Commercial Fisheries.
FUNDING STATUS: Unfunded in FY 87.

LOCATION: Summit Lake in the Upper Copper River drainage.

OBJECTIVES:

a) to determine the optimum stocking capacity of the lake in an unfertilized state
and :

b) to determine the potential for maximizing the production of sockeye salmon
smolt by the application of fertilizer.

NARRATIVE: Summit Lake is a 3,923 surface acre lake located at the headwaters of the
Gulkana River. Utilization of the lake by sockeye salmon is limited to a small natural
population that spawns in Gunn Creek and fry transplanted from the Gulkana Hatchery.
Limnological and adult production data suggest that the lake has a carrying capacity of
up to 12,000,000 to 17,000,000 sockeye salmon fry and that it has the potential to produce
84,000 to 119,000 adult sockeye salmonl®/

Limnological data also suggest that the benefits of fry stocking may be augmented
through fertilization. Monitoring of the smolt production is desirable to determine the
relationship between stocking density and smolt abundance and size. The carrying capac-
ity of the lake can thereby be determined, and the benefits of lake fertilization can be es-
timated. Funding is needed to monitor water chemistry and the production of plankton

and smolt.
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7.2.7 PROJECT: Optimum Escapement Studies.
AGENCY: ADF&G, Division of Commercial Fisherics
FUNDING STATUS: Unfunded.

LOCATION: Copper River Area.

OBJECTIVES: The goals are to determine the optimum ecscapement levels of sockeye, king
and coho salmon in the Copper River area.

NARRATIVE: The establishment and refinement of escapement goals is required to
achieve maximum production of individual stocks. Prescnt goals are based on average
harvest and escapement data and do not take into account cscapement-return relationships
and the availability or quality of slpawning and rearing arca. Funds are needed for
spawning and rearing area measurements, plankton sampling and harvest apportionment
studies.
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7.2.8 PROJECT: Stock Identification Studies.
AGENCY: ADF&G, Division of Commercial Fisheries.
FUNDING STATUS: Funded in FY 87.

LOCATION: Copper River Area,

OBJECTIVES:

a) to determine the upriver and Delta composition of the catch and escapement of
sockeye salmon over time and '

b) to monitor the age composition of the catch and escapement of sockeye, king
and coho salmon.

NARRATIVE: The ability to identify stocks or groups of stocks in the fishing district and
assign these fish to streams and/or lakes of origin is necessary to develop forecast rela-
tionships and assess optimum escapement rates. Stock identification research was con-
ducted in the Copper River Area during 1982, 1983 and 1984. Scales were collected from
sockeye, king and coho salmon harvested in the commercial fishery and from spawning
populations of sockeye salmon. Preliminary data suggest that it is.feasible to distinguish
upriver from downriver or Delta populations of sockeye salmon. It may be feasible to
also distinguish sockeye salmon stocks destined for natal streams on the east side from the
west side of the Delta. No scales have been taken from discrete spawning populations of
king or coho salmon, and the potential for identifying individual stocks of this species is

not known, :
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8.0 POTENTIAL PROJECTS REQUIRING
FURTHER EVALUATION

This chapter contains a compilation of potential projects requiring further evaluation.
This listing is not prioritized. As more information bccomes available, the list will be re-
vised. Some candidate projects will be recommended for funding and implementation and
will be described in Chapter 7.0. Other projects that are determined to be unfeasible will
be dropped from this list.

8.1 POTENTIAL HATCHERY SITES

Numerous streams offer opportunity for hatchery operation. The following is a list of
sites that have been identified. Information about cach site is often cursory and further

evaluation is needed.

Eastern District

Stream 100 Borodkin Creek, Boulder Bay, Port Fidalgo, Tatitlek Corp. land: This site has
potential for a 100,000,000 egg facility. There are few natural stocks in Boulder Bay, and
there is a good harvest area. Borodkin Creek has a small run of pink salmon. One nearby
stream, Tatitlek Creek (Stream 102), has had pink salmon escapements ranging from 100
fish in 1969 to 5,200 fish in 1960. A major stream diversion would be required to provide
sufficient hatchery water. Turner Creek (Strecam 114) would have to be dammed and a
ditch would have to be excavated from Turner Lake to a lake at the headwaters of
Borodkin Creek. Pink salmon production from Turner Creck may be lost if the lake out-
let is dammed. Turner Creek has had escapements of pink salmon ranging from O fish in

[} - A M
1978 to 4,768 in 1560.

Northern District

Stream 231 unnamed creek, unnamed lakes, Cedar Bay, National Forest land: This stream
is devoid of salmon and may be a usable site for operation of a small hatchery. The
drainage contains two lakes, the upper of which is barren of fish and the lower lake con-
tains Dolly Varden. Two salmon-producing streams arc located in Cedar Bay, Stream 228
Right Creek and Stream 229 Cedar Creck. The former strcam is a minor producer of pink
salmon, and the latter stream is an important producer of pink and chum salmon.

Northwestern District

Stream 224-40-000 C&D unnamed creek and lakes, McClure Bay, Port Nellie Juan, pro-
posed wilderness land: The McClure Bay Hatchery Association has filed a preliminary ap-
plication with ADF&G for a private non profit hatchery permit for this site. Both lakes
contained within the drainage are fishless and are inaccessible by adult salmon. The
lakes have a combined surface area of 231 acres. The watershed has an area of 1,200
acres. Five salmon producing streams arc located in McClure Bay: unnamed Streams 494,
496 and 497, Stream 494 Chimevisky Creek and Strecam 498 McClure. Creek. With the
exception of Stream 494, each stream has both pink and chum salmon. Stream 494 has
only pink salmon. This site may have potential for dcvclopment of a sockeye salmon

hatchery.
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82 POTENTIAL LAKE STOCKING SITES

Stocking schedules have yet to be adopted for the following lakes due to the lack of
hatchery-produced salmon fry, questions concerning feasibility, lack of funding or other
considerations: , .

Coghill District

Stream 427 Chasm Creek, unnamed lake, Pirate Cove, Port Wells, National Forest land:
The watershed contains a 17-acre lake which is inaccessible to adult salmon due to a

series of falls near the tidal zone.

Northwestern District

Stream 466 unnamed creek and lake, Cochrane Bay, proposed wilderness land: This lake
has potential for maintenance lake stocking; however, the outlet stream, which is a verti-
cal trickle with a 50 meter drop, has to be evaluated to determine if smolt can outmigrate

safely.

Stream 466a unnamed creek and lake, Cochrane Bay, proposed wilderness land: This lake
and outlet are similar to stream 466.

Stream 476 Shrode Creek, Jack Lake, Culross Passage, proposed wilderness land: The lake,
which contains Dolly Varden, has.a surface area of 421 acres and a mean depth of 143 ft.
Jack Lake flows into Shrode Lake; however, a 32-ft. falls prevents salmon from migrating
beyond Shrode Lake. A plunge pool at the base of the falls may facilitate high survival
of downstream migranis. Ice reportedly ieaves the lake in late June.

Strecam 491 Deepwater Créck, unnamed lake, Deepwater Bay, Port Nellie Juan, proposed
wilderness land. : '

Stream 224-40-000 A&B unnamed creck and lakes, McClure Bay, Port Nellie Juan, pro-
posed wilderness land: Both lakes are devoid of fish. Lake A has a surface area of 67
acres and a mean depth of 42 ft. Lake B has a surface area of 61 acres and a mean depth
of 68 ft. Several steep falls in the outlet stream are complete barriers to upstream

migrants.

Stream 224-40-000 E unnamed creek and lake, McClure Bay, Port Nellie Juan, proposed
wilderness land: This fishless lake has a surface area of 70 acres and a mean depth of 62
ft. The outlet is one long cascade and presents numerous complete barriers to upstream
migration. It is doubtful if smolt can outmigrate safely.

Southwestern District

Stream 610 Kompkoff River, unnamed lake, Jackpot Bay, Chenega Corp. land: Barrier
falls prevent salmon from reaching most of the watershed. )

Stream 621 Totemoff Creek, unnamed lake, Chenega Island, Chenega Corp. land: This
stream is a major producer of late-run pink salmon. The watershed contains a lake with

is partially blocked to salmon migration by a falls.

Stream 628 Chenega Creek, unnamed lake, Chenega Island, Chenega Corp. land: This
stream is a moderate producer of late run pink salmon.
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8.3 POTENTIAL STREAM STOCKING SITES

The 1964 earthquake caused Montaguc Island to raise 8 to 38 ft. Streams on Montague
Island and other uplifted arcas were readily subject to scouring as streams flowed through
the soft materials of former sca floors. The action of scouring and resultant filling of
downstream areas oftcn resulted in braided and abandoned channels. As a result of these
and possibly other causes, chum salmon were depleted in all streams on Montague Island.
From 1960 through 1967, the last year of returns of non carthquake impacted stocks, the
average chum salmon escapement in 12 index streams was 24,169 fish. Escapements be-
ginning in 1968 dwindled and no chum salmon have becen observed in these streams in
recent years. Streams, which following the- earthquake expericnced rapid downcutting
and braided channels are now becoming rclatively stable. It may be feasible to reestablish
chum salmon populations in many streams through short-term stocking with fry. It is
estimated that the reestablishment of chum salmon on Montague Island to their former
level of abundance would create an average annual harvestable surplus of 44,500 fish

worth approximately $155,000.

The following streams have potential for stocking with various species. The majority of
these are reintroduction stocking with chum or pink salmon fry in areas devastated by the
1964 earthquake. Reintroduction stockings will generally be of a short-term nature. Once
sufficient adults return to perpetuate and rebuild the stock, then fry stocking will be dis-
continued. The limiting factor in many stream stocking projects may be the availability
of hatchery incubators and funds for transportation.

Northern District

-~

Streams 282 Good Creck and Siream 283 Bad Creek, Eagick Bay, National Forest land:
0dd year pink salmon stocks in Eaglek Bay were depleted following the 1964 earthquake.
The commercial fishery in Eaglek Bay subsequently has generally been closed during odd
years to rebuild the odd year component. This has been unsuccessful, and as a result, .
pink salmon fry have been released to rebuild the brood stock.

Coghill District

Stream 427 Chasm Creek and Stream 428 Pirate Creck, Pirate Cove, Port Wclls, National
Forest land: These streams are located approximately 18 miles from Whittier and may
have potential for sport fishing enhancement. Maintenance stocking of coho salmon smolt

has been proposed.

Northwestern District

Stream 438 Billings Creek, Stream 444 Clean Creck and Strcam 445 Barge Creek, Passage
Canal, National Forest land: These strcams are located approximately 5 miles from Whit-
tier. Maintenance stocking with coho salmon smolt has been proposed.

Montague District

Stream 701 Trap Creek, 702 Point Creck, 707 Macleod Creck, 710 Hanning Creek, 711
Quadra Creek, 739 Swamp Creck, 741 Chalmers River, 745 Wild Creek, 746 Schuman

Creek, 747 Cabin Creck.
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8.4 : POTENTIAL 'FISHPASS SITES

Fishpasses (fish ladders, steep passes or fish ways) allow salmon to utilize habitat up-
stream of falls or velocity barriers. The following streams may have potential for fish-
pass construction. Information is needed on the size of barriers to salmon migration, engi-
neering possibilities and costs of overcoming these barriers and the quality of habitat up-
stream of the barriers.

Eastern District

Stream 38 Waterfall Stream, Sheep Bay, Eyak Corp. land: This stream has a small run of
pink salmon that spawn below a falls near the high tide level. Salmon production could
be enhanced by the installation of a fishpass and drop structures.

Stream 54 Carlsen Creek, Port Gravina, National Forest land: This stream is a moderate
producer of pink salmon and a minor producer of chum salmon. A small falls blocks most
of the watershed to salmon.

Stream 119 Johnson Cove Creek, Valdez Arm, Tatitlek Corp. land: This stream has a small
run of pink salmon.

Stream 123 Gregorioff Creek, Jack Bay, State land selection: This stream is a moderate
producer of pink salmon and a minor producer of chum salmon.

Northern District

Stream 202 Chuck’s Creek, unnamed lake, Columbia Bay, Tatitlek Corp. land: This large
lake system has falls 15 and 18 ft. in height at the mouth of the outlet stream. Flshpass
construction is considered to be feasible.

Stream 231 unnamed creek and lakes, Cedar Bay, National Forest land: This drainage sys-
tem contains two lakes blocked by a low falls at the outlet of the lower lake. The lower
lake has Dolly Varden, and the upper lake is fishless. No salmon spawn in this systcm
The site also has potential for development of a small hatchery. :

Stream 239 unnamed creek, Unakwik Inlet, National Forest lane: A falls at tidewater
presently blocks access of pink salmon. :

Stream 292 Papoose Creek, Squaw Bay, Esther Passage, National Forest land: This stream
has two 4-ft. falls which may be a barrier to salmon. Evaluation is needed.

Coghill District

Stream 427 Chasm Creek, Pirate Cove, Port Wells, National Forest land: This system has a
17-acre lake at its headwaters and is blocked by a series of falls near the tidal zone. The
stream has a small run of pink salmon.

Northwestern District

Stream 492 Derickson Creek, Derickson Lake, Port Nellie Juan, National Forest land: The
185-acre lake is inaccessible to salmon because of a barrier falls. The lake, however, con-
tains residual sockeye salmon and Dolly Varden. The Forest Service has proposed to con-
struct a fishpass on the stream pending the outcome of spawning area evaluations. There
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is little stream spawning habitat available for coho salmon. It is not known yet if ade-
quate lake shore spawning habitat for sockeye salmon is available.
Eshamy District .

Stream 500 Point Nellie Juan Creek, Lighthousc Reserve; This lake has a surface area of
54 acres, and the euphotic volume is estimated to be 1,427 acre-ft. The outlet is blocked
by a falls preventing adult salmon from entering the lake. The lake contains Dolly
Varden and stickleback. '

Stream 510 Eleshansky Creek, Native land.

Southwestern District

Stream 667 Anderson Creek, Sawmill Bay, Evans Island: Chenega Corp. land: A fishpass
could be installed at falls near the upper tidal zone to allow pink salmon access.

Southeastern District

Stream 853 Whiskey Creek, Whiskey Cove, Hawkins Island, Eyak Corp. land.

85 POTENTIAL STREAM CHANNELIZATION
AND IMPROVEMENT SITES

Eastern District

Stream 11 Humpy Creek, Orca Iniet, Eyak Corp. iand.

Stream 16 Rude River, Nelson Bay, Orca Inlet, Chugach Alaska Corp. land: A portion of
the water from a non-productive major glacial river could be diverted through a system
~of dikes and settling basins and combined with small creeks on the south hillside to form

a spawning channel for pink and chum salmon. Pink and coho salmon have been ob-
served. Numerous small historic sites are located on this parccl and coordination with
Chugach Alaska Corp. would be required. :

Stream 20 Spring Creek, East Arm of Simpson Bay, Eyak Corp. land: Channel improve-
ment was performed in 1968 and 1971. Additional channcl work is needed every 5 to 10

years.

Stream 26 Simpson River, Simpson Bay, National Forest land.

Coghill District

Stream 314 Avery River, Port Wells, National Forest land: The 1964 earthquake caused the
land to subside about 6 ft., and the chum salmon run was depleted. The former chum
salmon spawning areas are now in the 0 to 6-ft. tidal range which prevents egg survival.
Placement of 8 ft. of gravel could reinstate 250,000 sq. ft. of spawning area. Approxi-
mately 80,000 cubic yards of gravel are necded. A large spit is located one-half mile dis-
tance from the site, and this gravel could be moved by barge. ’

Streams 318 through 321, Port Wells, National Forest land: These streams have potential
for spawning channel excavation.
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Stream 421 Mill Creek, Bettles Bay, Port Wells, State land: This stream has pink and chum
salmon and has gravel shifting problems. It should be evaluated for ground water spawn-
ing channel excavation.

. Stream 424 Old Creek, Hummer Bay, Port Wells, National Forest land: A small area is
available for spawning channel excavation. Groundwater flows during winter need to be

evaluated.

Southwestern District

Stream 665 Bjorn Creek, Evans Island, native land: Water from this small creek flows
under a broad gravel flat at its mouth during low water flows. As a result, hundreds of
salmon get accidentally stranded and die unspawned. The creek needs to be channelized
across the tidal flat.

Stream 681 Hogan Creek, Hogan Bay, Knight Island, native land: This is a high gradient
stream. The lower streambed is so shallow during average summer water flow that
spawners cannot enter the stream. The stream occasionally has large runs of pink salmon.
The streambed could be regraded and channelized to stabilize fish production.

Stream 698 Mallard Creek, Mallard Bay, Knight Island, National Forest land: This is a
lake-fed stream that flows under a talus slope for a long distance. It emerges as a spring
near tidewater. The unique water supply could be put to better use if a spawning channel
was constructed from the spring to the intertidal zone.

Montague District

Stream 702 through 707 MacLeod Harbor, Stream 711 Quadra Creek, Hanning Bay, Mon-
tague Island, native and National Forest land: A 35-ft. uplifting during the 1964 earth-
quake has caused streams to cut new channels. Stabilization could be expedited by build-
ing man-made spawning channels.

Stream 712 through 737 central west coast of Montague Island, National Forest land: This
location is the largest non-productive area in the inside waters of Prince William Sound.
The lack of productivity is caused by the heavy surf pounding the exposed beach. This
phenomenon causes stream instability and barriers to form at some creek mouths. Peri-
odic channelization of creeks could enhance fish production.

Stream 741 Chalmers River, Port Chalmers, Montaguc Island, National Forest land: This
river was a major chum salmon producer before the 1964 earthquake disrupted a spring
tributary to the lower reach of the stream. The main river channel has become highly un-
stable. Chum salmon production could be greatly improved by collecting the spring water
into a carefully constructed spawning channel and by developing other diversion channels
out of the main river channel.

Southeastern District

Stream 810, 811, 812 and 815 Port Etches, Hinchinbrook Island, National Forest land:
These are unstable streams that suffer from gravel movement during floods. Channel sta-
bilization to safeguard against floods would prevent gravel movement and greatly increase

salmon production.

Stream 817, 818 and 819 southwest Hinchinbrook Island: These streams are unstable, and a
stabilization project could significantly increase coho and pink salmon production.
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Stream 828 Cook Creek, Anderson Bay, Hinchinbrook Island, National Forest land: This
stream is silting in at the 8 to 10-ft. tide level.

Stream 831 Double Creek, Doublé Bay, Hinchinbrook Island, National Forest land: This is
an unstable stream that meanders and changes channels frequently in its lower reach
which formerly was productive of salmon. Stream stabilization is needed.

8.6 OTHER POTENTIAL PROJECTS

Copper River District

Copper River Coho Salmon Escapement Counting: The mainstream escapement of coho
salmon is currently not monitored. Mark-recapture data collected during the late 1960’s
indicated the occurrence of escapements numbering 15,000 to 25,000 fish. a comparison of
these data with coho salmon index area escapement counts suggests that the mainstream
run is a major component of the coho salmon run as a whole.

Sonar counters are employed to enumerate the escapemcnt of sockeye salmon in the
Copper River, but, because of funding constraints, thesc counters are not operated during
the coho salmon migration period. .
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9.0 IMPACTS OF RECOMMENDED PROJECTS
9.1 NUMBER OF FISH HARVESTED

It is projected that the projects described in Chapter 7.0 may dramatically increase the
harvests of commercial, sport and possibly subsistence fishermen. It is estimated that the
net increase in overall harvests may be 123,300 king salmon, 997,300 sockeye salmon,
53,900 coho salmon, 14,915,800 pink salmon and 3,279,400 chum salmon (Table 60, page
126). These fish may be available for harvest, but, depending on the ability and desires
of the fishermen, may or may not be entirely harvested. These projections do not include
benefit calculations for numerous unquantifiable projects.

Tables 61 through 65 (pages 128 through 132) present estimates of total potential harvests
by each user group of five species of hatchery-produced salmon based on the recom-
mended hatchery capacities, survival assumptions, brood needs and sales fish needs.

Tables 66 through 72 (pages 133 through 143) present estimates of the net increase and
total potential harvests of each species and user group. These harvest estimates do not
represent an allocation scheme, but rather are only hypothetical estimates based on one
harvest distribution scenario. Only the Board of Fisheries and State Legislature have
authority to allocate salmon resources among user groups.

Table 73 (page 144) presents the 20-year harvest objectives for each user group, the poten-
tial catch based on the harvest scenario previously described and the resultant gaps in
harvests. These data suggest that the quantifiable projects described in Chapter 7.0 may
overall resolve the majority of the gaps in harvestable salmon. It is anticipated that there
may be sufficient king, sockeye and coho salmon to meet the overall minimum demands.
It is estimated that there may be a shortfall of 2,437,600 pink salmon and 681,800 chum

salmon.

It is projected that the ex vessel value of commercial harvests may approach the overall
income goal of commercial fishermen. It is estimated that commercial harvests of all
stocks may equal $60,446,300 or virtually 100 percent of the overall revenue objective for
all commercial salmon permit holders of $60,470,000. These data are based on price
assumptions in Table 31 (page 54), Table 34 (page 58), Table 35 (page 61), Table 40 (page
68) and Table 42 (page 72). Seine fishermen may realize an average total annual income
of $31,408,900 or 95 percent of their minimum revenue goal. Drift gill net fishermen may
realize an average total annual income of $25,805,500 or 95 percent of their minimum
revenue goal. Set gill net fishermen may realize an average total annual income of
$3,231,900 or 673 percent of their minimum revenue goal (Table 73, page 144),

Subsistence fishermen may realize an average total annual harvest of 179,700 salmon or
115 percent of their minimum objective (Table 73). The majority of fish harvested are
expected to be the preferred species, i.e. sockeye and king salmon.

Sport fishermen may have an opportunity to exceed the minimum harvest objective of
king and pink salmon. The greatest shortfall may occur in sockeye salmon (Table 73).
Sport fishermen may potentially achieve harvests of 32,300 king salmon, 8,700 sockeye
salmon, 43,000 coho salmon, 59,600 pink salmon and 1,100 chum salmon.
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Table 60. A comparison of the projected output of harvestable adult salmon from hatchery
and rehabilitation projects in the Prince William Sound and Copper River areas
according to 1984 production levels and the recommended production levels.

Project

Adults Surplus to Brood and Revenue Needs

Cannery Creek Hatchery:

Main Bay Hatchery:

A. F. Koernig Hatchery:

Esther Hatchery:

Gulkana Hatchery:

Elmendorf Hatchery:

Ft. Richardson Hatchery:
New Sockeye Hatchery:
(Esther I1)

Fishpass Construction:

Fishpass Maintenance:

1984 Level
recommended level
net increase

1984 level
recommended level
net increase

1984 Llevel
recommended level
net increase

1984 level
recommended level
net increase

1984 Level
recommended level
net increase’

1984 Level
recommended level
net increase

1984 level
recommended level
net increase

1984 Level
recommended level
net increase

1984 Llevel
recommended Level
net increase

1984 level
recommended level
net increase

1984 level
recommended level
net increase

0
107,100
107,100

n
v

7,600
7,600

o o

12,000
20,000
8,000

600
600

o o

o o

o O <

140,400
291,300
150,900

o o

0
846,400
846,400

33,200
33,200

2 ann

Caove

22,900
20,100

o

5,100
2,600
(2,500)

2,600
5,700
3,100

2,087,900
4,919,300
2,831,400

1,391,100
1,181,600
(209,500)

3,193,500
4,620,600
1,427,100

0
7,509,700
7,509,700

14 20T 70N
i

VpevS, i v

4,550,800

3,347,100

(19,100)

472,900
1,602,700
1,129,800

189,800
0
(189,800)

0
2,211,400
2,211,400

189,800
336,900
147,100
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Table 60. A comparison of the projected output of harvestable adult salmon from hatcheries
and rehabilitation projects in the Prince William Sound Area according to the
1984 production levels and the recommended production levels (cont'd).

Adults Surplus to Brood and Revenue Needs

Project Production King Sockeye Coho Pink Chum
Lake Fertilization: 1984 level . 0 145,000 0 0 0

recommended level T 0 145,000 0 0 0

net increase 0 0 0 0 0
Total at the 1984 level 12,000 311,800 13,000 7,956,200 871,600
Recommended level 135,300 1,309,100 66,900 22,872,000 4,151,000
Total net increase 123,300 997,300 53,900 14,915,800 3,279,400
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Table 61. Total returns, brood needs, sales fish needs and hypothetical common property harvests of pink salmon from hatchery projects

recommended in the Phase Il Plan for the Prince William Sound and Copper River areas.

Maximum Recommended Projected Total Hypothetical Harvest Distribution

Eyed-Egg Total Return Based on | R e L LR TR

Capacity Eyed-Egg the Recommended Brood Fish prift Set Subsis-
Hatchery in 1984 Capacity Capacity Needsl/ Sales Seine Gill Net Gill Net Sport tence
Cannery Creek 50,000,000 100,000,000 5,035,0002/ 115,700 0 4,427,400 491,900 0 0 0
Main Bay 28,500,000 25,000,000 1,258,8002/ 77,200 0 590,800 295,400 295,400 0 0
Esther 0 189,900,000 8,629,2005/ 293,100 826,400ﬁ/ 4,130,300 3,003,900 375,500 0 0
A. F. Koernig 108,000,000 137,000,000 6,225,4001/ 211,400 1,393,4002/ 4,620,600 0- 0 0 0
Solomon Gulch 70,000,000 122,400,000 5,562,0005/ 188,900 822,300é/ 4,505,300 0 0 45,5002/ )
Total 256,500,000 574,300,000 26,710,400 886,300 3,042,100 18,274,400 3,791,200 670,900 45,5002/ 0

1/ The number of brood fish required to fill the recommeded eyed-egg capacity.

2/ Assuming an eyed-egg to fry survival of 95 percent and a marine survival of 5.3 percent.

3/ Assuming an eyed-égg to fingerling survival of 85.7 percent and a marine survival of 5.3 percent.

4/ Assuming that $797,000 are collected through assessments and a hatchery sales goal of $1,866,000. It is also assumed that the common
property fishery exploitation rate will be similar for each species returning to the hatchery.

5/ Assuming that $797,000 are collected through assessments and a hatchery sales goal of $1,404,000. It is also assumed that the common
property fishery exploitation rate will be similar for each species returning to the hatchery. ;

6/ Assuming a hatchery revenue goal of $1,041,000 and that the common property fishery exploitation rate will be similar for each species
returning to the hatchery.

I/ These fish represent an opportunity for sport harvest, and the number of fish harvested will be dependent on sport fishing effort.
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Table 62. Total returns, brood needs, sales fish needs and hypothetical common property harvests of chum salmon from hatchery projects
recommended in the Phase 11 Plan for the Prince William Sound and Copper River areas.

.......... ssaciaannnnnenEoa

........................... [ R R R R R O RN T R L R R R S T T T LR R R S T R

1/ The number of brood fish required to fill the recommended eyed-egg capacity.

2/ This was the actual number of eyed eggs incubated in 1984.

3/ Assuming an eyed-egg to fingerling survival of 85.5 percent and a marine survival of 2,0 percent.
4/ Assuming an eyed-egg to fingerling survival of 85.5 percent and a marine survival of 3.0 percent.
5/ Assuming that $797,000 are collected through assessments and 8 hatchery sales goal of $1,866,000. It is also assumed that the common
property fishery exploitation rate will be similar for each species returning to the hatchery.

6/ Assuming a hatchery revenue goal of $1,041,000 and that the common property fishery exploitation rate will be similar for each species

returning to the hatchery.

Max imum Recommended Projected Total Hypothetical Harvest Distribution

Eyed-Egg Total Return Based on PRP  wssmwvscmmarvncccenccnnrmsnnntsaaas R L PP PR R

Capacity Eyed-Egg the Recommended 8rood Fish brift Set Subsis-
Hatchery in 1984 Capacity Capacity Heedsl/ Sales seine Gill Net  Gill Net Sport tence
Cannery Creek 779,DDDg/ 0 . 0 0 0 0 i} ] 0
-Main Bay 29,500,000 100,000,000 1,714,002 112,200 0 160,300 721,206 721,200 0 0
Esther 0 99,500,000 2,569,6003/ 112,100 246,1005/ 331,700 1,879,708 0 0 0
Solomen Gulch 5,000,000 16,200,000 416,700% 18,200 61,600%/ 335,500 ¢ 0 0 0
Total ' 36,279,000 216,100,000 4,701,100 242,500 307,700 828,500 2,600,50¢ 721,200 0 bl
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Table 63. Total returns, brood needs, sales fish needs and hypothetical common property harvests of sockeye salmon from a hatchery project
recommended in the Phase Il Plan for the Prince William Sound and Copper River areas.

Recommended Projected Total

Hypothetical Harvest Distribution

.............................................................................................................................................

...........................................................................................................................................

Max imum

Eyed-Egg

Capacity
Hatchery in 1984
Gulkana 24,100,000
Esther II 0
Total 24,100,000

Total Return Based on
Eyed-Egg the Recommended
Capacity Capacity

50,000,000 332,500/
30,170,500 803,9001/
80,170,500 1,136,400

Drift Set Subsis-

" Seine Gill Net Gill Net Sport tence
0 192,300 0 2,900 96,100
460,700 268,000 117,700 0 0
460,700 460,300 117,700 2,900 96,100

1/ Approximately 26,770,000 eggs were taken. It is assumed that 90 percent survived to the eyed-egg stage.
2/ Based on FRED Directive No. 3.

3/ Based on survival rates in Table 55, page 97.
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Table 64. Total returns, brood needs, sales fish needs and hypothetical common property harvests of coho salmon from hatchery projects
recommended in the Phase II Plan for the Prince William Sound and Copper River areas.

Maximum Recommended Projected Total Hypothetical Harvest Distribution

Rearing Total Return Based on PNP  mesessccccccececicncacacadncncccattcnac aaataanonans

Capacity Rearing the Recommended Brood Fish Drift Set Subsis
Hatchery in 1984 Capacity Capacityl/ Needsg/ Sales Seine Gill Net Gill Net Sport tence
Ft. Richardson 3/ ss5,000 5,600 02/ 0 1,700 600 300 - 3,100%/ 0
Elmendorf & 250,000 2,500 02/ 0 800 400 o 1,400 0
Esther 0 750,000 37,5002/ 800 3,600% 11,600 1,700 0o 19,900% 0
Solomon Gulch 555,600 555,600 27,8002/ 800 4,100 43,700 0 0o 9,200% 0
Total 555,600 - 2,110,600 73,400 1,600 7,700 27,800 2,700 300 33,600 0

...........................................................................................................................................

1/ Assuming a fingerling to smolt survival of 20 percent in lakes and 72 percent in raceways. The marine survival is assumed to be 5.0
percent.

2/ The number of brood fish required to fill the recommended rearing capacity.

3/ The maximum rearing capacity in 1984 was 2,500,000 fingerlings and 2,000,000 smolt. This is a central facility and is not specifically
devoted to Prince William Sound enhancement.

4/ The maximum rearing capacity in 1984 was 500,000 smolt. This is a central facility and is not specifically devoted to Prince William
Sound enhancement.

5/ Brood fish will probably be obtained froh fish other than those stocked.

&/ These fish represent an opportunity for sport harvest, and the number of fish harvested will be dependent of sport fishing effort.
7/ Assuming a green egg to age 0 smolt survival rate of 75 percent. Smolt to be released at the hatchery.

. 8/ Assuming that $797,000 are collected through assessments and a hatchery sales goal of $1,866,000. It is also assumed that the common

property fishery exploitation rate will be similar for each species returning to the hatchery.
9/ Age 1 smolt to be released at the hatchery. '

10/ Assuming a hatchery revenue goal of $1,041,000 and that the common property fishery exploitation rate will be similar for each species
returning to the hatchery.
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Table 65. Total returns, brood needs, sales fish needs and hypothetical common property harvests of king salmon from hatchery projects

recommended in the Phase Il Plan for the Prince William Sound and Copper River areas.

Maximum Recommended Projected Total Hypothetical Harvest Distribution
Rearing Total Return Based on L L R R LR EEE R R
Capacity Rearing the Recommended Brood Fish Drift Set Subsis
Hatchery in 1984 Capacity Capacityl/ Needsg/ Sales Seine Gill Net Gill Net Sport tence
Ft. Richardson 3/ 75,000 600 02/ 0 0 300 0 300 6/ 0
" Elmendorf 5 500,000 20,000 02/ 0 " 4,000 3,000 0 13,000 6/ 0
Esther 0 3,000,000 120,000%/ 1,400 11,500 9/ 5,400 91,000 0 10,700 &/ 0
Solomon Gulch 0 225,0002/ 9,000 100 1,300 10/ 1,500 0 0 6,100 6/ 0
Total 0 3,800,000 149,600 1,500 12,800 10,900 94,300 0 30,100 &/ 0

17 Assuming a fingerling to smolt survival of 20 percent in lakes and 72 percent in raceways. The marine survival is assumed to be 4.0
percent.

2/ The number of brood fish required to fill the recommended rearing capacity.

. 3/ This is a central facility and is not specifically devoted to Prince William Sound enhancement.

4/ The maximum rearing capacity in 1984 was 1,000,000 smolt. This is a central facility and is not specifically devoted to Prince William
Sound enhancement.

5/ Brood fish will probably be obtained from fish other than those stocked.

4/ These fish represent an opportunity for sport harvest, and the number of fish harvested will be dependent on sport fishing effort.
7/ To be released at the hatchery.

8/ Assuming a green egg to age 0 smolt survival of 75 percent.

9/ Assuming that $797,000 are collected through assessments and a hatchery sales goal of $1,866,000. It is also assumed that the common
property fishery.exploitation rate will be similar for each species returning to the hatchery.

10/ Assuming a hatchery revenue goal of $1,041,000 and that the common property fishery exploitation rate will be similar for each species
returning to the hatchery. '




Table 66. A comparison of the projected output of harvestable pink salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according

to the 1984 production levels and the recommended production levels.

Project

Hypothetical Harvest Distribution

prift
Gill Net

Cannery Creek Hatchery:

Main Bay Hatchery:

A. F. Koernig Hatchery:

Esther Hatchery:

Solomon Gulch Hatchery:

Gulkana Hatchery:

Elmendorf Hatchery:

Ft. Richardson Hatchery:

New Sockeye Hatchery:

(Esther II)

Fishpass Construction:

Fishpass Maintenance:

1984 level
recommended level
net increase

1984 level
recommended level
net increase

1984 level
recommended level
net increase

1984 Llevel
recommended level
net increase

1984 level
recommended level
net increase

1984 level
recommended level
net increase

1984 Llevel
recommended level
net increase

1984 level
recommended level
net increase

1984 Llevel
recommended level
net increase

1984 level
recommended level
net increase

1984 level
recommended level
net increase

1,879,100
4,427,400
2,548,300

695,500
590,800
(104,700)

3,193,500
4,620,600
1,427,100

4,130,300
4,130,300

1,191,700
4,505,300
3,313,600

o O O

o

59,000
59,000

208,800
491,900
283,100

347,800
295,400
(52,400)

3,003,900
3,003,900

Set

Gill Net Sport
0 0

0 0

0 0
347,800 0
295,400 0
(52,400) 0
0 0

0 0

0 0
375,500 0
375,500 0
0 12,000

0 45,500

0 33,500

0 0

0 0

0 0

0 i 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0

0 0
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Table 66. A comparison of the projected output of harvestable pink salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels (cont'd).

Hypothetical Harvest Distribution

Drift Set Subsis-
Project Production Seine Gill Net Gill Net Sport tense
Lake Fertilization: 1984 level 0 0 0 S0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
Total at the 1984 level 7,018,800 615,600 368,800 12,000
Recommended level 18,333,400 3,860,200 691,900 45,500
Total net increase . 11,314,600 3,244,600 323,100 33,500 0
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Table 67. A comparison of the projected output -of harvestable chum salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels.

Hypothetical Harvest Distribution

Drift Set Subsis-
Project Production Seine Gill Net Gill Net Sport tense
Cannery Creek Hatchery: 1984 level 19,100 0 0 0 0
recommended level 0 0 0 0 0
net increase (19,100) 0 0 0 0
Main Bay Hatchery: 1984 Level 47,300 212,800 212,800 0 0
recommended level 160,300 721,200 721,200 0 0
net increase 113,000 508,400 508,400 0 0
A. F. Koernig Hatchery: 1984 Llevel 189,800 0 0 0 0
recommended level 0 0 0 0 0
net increase (189,800) 0 0 0 0
Esther Hatchery: 1984 Level ] 0 0 0 0 0
recommended level 331,700 1,879,700 0 0 0
net increase 331,700 1,879,700 0 0 0
Solomon Gulch Hatchery: 1984 level 189,800 0 0 0 0
recommended level 336,900 0 0 0 0
net increase 147,100 0 0 0 0
Gulkana Hatcherys: 1984 Level 0 0 0 0 0
" recommended level 0 0 0 0 0

net increase 0 0 0 -0 0 -
Elmendorf Hatchery: 1984 level 0 0 0 0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
Ft. Richardson Hatchery: 1984 level 0 0 0 0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
New Sockeye Hatchery: 1984 level 0 0 0 0 0
(Esther 11) recommended level 0 0 0 ) 0 0
net increase 0 0 0 ) 0 0
fishpass Construction: 1984 level 0 0 0 0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
Fishpass Maintenance: 1984 level . 0 0 0 0 0
recommended level 0 ) 0 0 0 0
net increase 0 0 "0 0 0



Table 67. A comparison of the projected output of harvestable chum salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels (cont‘d).

Hypothetical Harvest Distribution

Drift Set Subsis-

Project Production Seine Gill Net Gill Net Sport tense
Ltake Fertilization: . 1984 Level 0 0 0 0 0
recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Total at the 1984 Llevel 446,000 212,800 212,800 0 0
Recommended level 828,900 2,600,900 721,200 0 0
Total net increase 382,900 2,388,100 508,400 0 0
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Table 68. A comparison of the projected output of harvestable sockeye salmon from hatcheries
and rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels.

Hypothetical Harvest Distribution

Drift Set Subsis-

Project Production Seine - Gill Net Gill Net Sport tense

Cannery Creek Hatchery: 1984 level ’ 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 ‘ 0 0

Main Bay Hatchery: 1984 Llevel 0 0 0 : 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 -0 0

A. F. Koernig Hatchery: 1984 level 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Esther Hatchery: 1984 level 0 0 0 0 0

’ recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Solomon Gulch Hatchery: 1984 level 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Gulkana Hatchery: 1984 level 0 92,700 0 1,400 46,300

recommended level 0 192,300 0 2,900 96,100

net increase 0 99,600 0 1,500 49,800

Elmendorf Hatchery: 1984 Llevel ' 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Ft. Richardson Hatchery: 1984 Llevel 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0

New Sockeye Hatchery: 1984 level 0 0 0 0 0
(Esther 11) recommended level 460,700 268,000 117,700 0 )

net increase 460,700 268,000 117,700 - 0 0

Fishpass Construction: 1984 level 0 0 0 0 0

recommended Level 0 0 0 0 0

net increase 0 0 0 0 0

Fishpass Maintenance: 1984 level 19,600 6,800 0 0 0

recommended level 19,600 . 6,800 0 0 0

net increase 0 0 0 ‘ 0 0

continued | 137



Table 68. A comparison of the projected output of harvestable sockeye salmon from hatcheries
and rehabilitation projects in the Prince William Sound and Copper River areas
to the 1984 production levels and the recommended production levels (cont!d).

Hypothetical Harvest Distribution

Drift Set Subsis-

Project Production Seine Gill Net Gill Net Sport tense
Lake Fertilization: 1984 Llevel 0 145,000 0
recommended level 0 145,000 0

net increase 0 0 0 0 0

Total at the 1984 level 19,600 244,500 0 1,400 46,300

Recommended level 480,300 612,100 117,700 2,900 96,100

Total net increase : 460,700 367,600 117,700 1,500 49,800
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Table 69. A comparison of the projected output of harvestable coho salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River__areas according
to the 1984 production levels and the recommended production levels.

Hypothetical Harvest Distribution

Drift Set Subsis-

Project Production Seine Gill Net Gill Net Sport tense

Cannery Creek Hatchery: 1984 level . 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Main Bay Hatchery: 1984 level 0 0 0 0 0

recommended level 0 0 0 0 )

net increase 0 0 0 0 0

A. F. Koernig Hatchery: 1984 level 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Esther Hatchery: 1984 level 0 0 0 0 0
recommended ‘level 11,600 1,700 0 19,900

net increase 11,600 1,700 0 19,900 0

Solomon Gulch Hatchery: 1984 level 1,700 0 0 1,100 0

recommended level 13,700 0 0 9,200 0

net increase 12,000 0 0 8,100 0

Gulkana Hatchery: 1984 level v 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Elmendorf Hatchery: 1984 level 1,800 300 0 3,000 0

recommended level 800 400 0 1,400 0

net increase (1,000) 100 - 0 (1,600) 0

Ft. Richardson Hatchery: 1984 level 800 300 100 1,400 0

recommended level 1,700 600" 300 3,100 0

net increase 900 300 200 1,700 0

New Sockeye Hatchery: 1984 level 0 0 0 0 0

(Esther I1) recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Fishpass Construction: 1984 level 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Fishpass Maintenance: 1984 Level 2,300 200 0 0 0
recommended level 2,300 200 0 0

net increase 0 0 0 0 0

continued



Table 69. A comparison of the projected output of harvestable coho salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels (cont'd).

Hypothetical Harvest Distribution

Drift Set Subsis-

Project Production Seine Gill Net Gill Net Sport tense
Lake Fertilization: 1984 level 0 0 0 0 0
recommended level 0 0 0 -0 0

net increase 0 4] 0 0 0

Total at the 1984 level 6,600 800 100 5,500 - 0
Recommended level 30,100 2,900 300 33,600 0
Total net increase 23,500 2,100 200 28,100 0
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Table 70. A comparison of the projected output of harvestable-king salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels.

Hypothetical Harvest Distribution

Drift Set Subsis-
Project Production Seine Gill Net Gill Net Sport tense
Cannery Creek Hatchery: 1984 level 0 0 0 0 0
recommended Level 0 0 (] (] ()
net increase 0 0 0 0 0
Main Bay Hatchery: 1984 Level 0 0 0 0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
A. F. Koernig Hatchery: 1984 Llevel 0 0 0 0 0
récommended level 0 0 0 0 0
net increase 0 0 0 0 0
Esther Hatchery: 1984 Llevel 0 0 0 0 0
recommended level 5,400 91,000 0 10,700 0
net increase 5,400 91,000 2 10,7900 g
\
Solomon Gulch Hatchery: 1984 level 0 0 0 0 0
recommended Level 1,500 0 0 6,100 0
net increase 1,500 0 0 6,100 0
Gulkana Hatchery: 1984 level 0 0 0 0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
Elmendorf Hatchery: 1984 Level 600 5,400 0 6,000 0
recommended level 4,000 3,000 0 13,000 0
net increase 3,400 (2,400) 0 7,000 -0
. . 0 0 0 0 0
Ft. Richardson Hatchery: 1984 level
recommended Llevel 0 300 0 300 0
net increase 0 300 0 300 0
0 0 0 0 0
New Sockeye Hatchery: 1984 level .
(Esther II) recommended level 0 0 0 0
net increase 0 0 0. 0
Fishpass Construction: 1984 Level 0 0 O 0 0
recommended level 0 0 0 0 0
net increase 0 0 0 0 0
Fishpass Maintenance: 1984 level 0 0 0 0 g
recommended Llevel 0 0 0 0
0 0 0 0 0

net increase

continued



Table 70. A comparison of the projected output of harvestable king salmon from hatcheries and
rehabilitation projects in the Prince William Sound and Copper River areas according
to the 1984 production levels and the recommended production levels (cont'd).

Hypothetical Harvest Distribution

Drift Set Subsis-

Project Production Seine- Gill Net Gill Net Sport tense

Lake Fertilization: 1984 level 0 0 0 0 0

recommended level 0 0 0 0 0

net increase 0 0 0 0 0

Total at the 1984 level 600 5,400 0 6,000 - 0
Recommended level 10,900 94,300 0 30,100

Total net increase ‘ 10,300 88,900 0 24,100 0
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Table 71.

Summary of potential net increase in common property harvests of all
salmon stocks in the Prince William Sound and Copper River areas by
species and user group based on projects recommended in the Phase II

Plan.

Hypothetical Harvest Distribution

A Drift Set Subsis-

Species Seine Gill Net Gill Net Sport tense Total
pink 11,314,600 3,244,600 323,100 33,500 0 14,915,800
chum 382,900 2,388,100 508,400 0 0 3,279,400
sockeye 460,700 367,600 117,700 ‘1,500 49,800 997,300
coho 23,500 2,100 200 28,100 0 53,900
king 10,300 88,900 0 24,100 0 123,300
Ex vessel Value: .
pink $11,473,000 $3,290,000 $327,600 $15,090,600
chum $909,800 $5,674,100 $1,208,000 §7,791,900
sockeye $2,985,300 -$2,537,400 $762,700 $6,285,4OO
coho $55,200 $4,900 $500 ' $60,600
king $§396,300 $905,400 $0 $1,301,700
Total §15,819,600 $12,411;8OO $2,298,800 $30,530,200
Table 72. Summary of potential total common property harvests of all salmon

stocks in the Prince William Sound, Copper River and Bering River

areas by species and user group based on projects recommended in the

Phase II Plan. ’

Hypothetical Harvest Distribution
Drift Set Subsis-

Species Seine Gill Net Gill Net Sport tense Total
pink 24,088,300 4,097,300 683,600 59,600 200 28,929,000
chum 1,250,600 2,720,900 - 723,900 1,100 0 4,696,500
sockeye 536,600 1,430,000 126,200 8,700 175,200 2,276,700
coho 45,600 257,500 400 43,000 1,300 347,800
king 12,000 114,700 0 32,300 3,000 162,000
Ex vessel Value: §0 $0 $0
pink $24,425,500 $4,155,700 $693,200 $29,274,400
chum $2,971,500 $6,463,400 $1,720,000 o $11,154,900
sockeye $3,477,100 $10,806,200 $817,800 $15,101,100
coho $107,100 $2,596,000 $900 $2,704,000
king $427,700 $1,784,200 $0 : $2,211,900
Total $31,408,900 $25,805,500 $3,231,900 $60,446,300
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Table 73. A comparison of the potential common property harvests of all salmon
stocks with the 20-year objectives for each user group, with the

recommended Phase II projects.

User‘Group King Sockeye Coho Pink Chum " Income
Seine:

Goal 5,300 204,300 36,900 27,082,200 1,874,600 $32,940,000
Potential Catch 12,000 536,600 45,600 24,088,300 1,250,600 $31,408,900
Gap (6,700) (332,300) (8,700) 2,993,900 624,000 $1,531,100
Drift Gill Net:

Goal 62,600 1,290,400 259,200 4,267,000 3,432,200 $27,050,000
Potential Catch 114,700 1,430,000 257,500 4,097,300 2,720,900 $25,805,500
Gap (52,100) (139,600) 1,700 169,700 711,300 $1,244,500
Set Gill Net:

Goal . 0 55,200 1,400 0 62,900 $480,000
Potential Catch 0 126,200 400 683,600 723,900 $3,231,900
Gap 0 (71,000) 1,000 (683,600) (661,000) ($2,751,900)
Subsistence: L/ » -

Goal 0 155,500 100 200 0

Potential Catch 3,000 175,200 1,300 200 0

Gap (3,000) (19,700) (1,200) 0 0

Sport

Goal 8,600 25,700 28,600 17,200 8,600

Potential Catch 32,300 8,700 43,000 59,600 1,100

Gap (23,700) 17,000 (14,400) (42,400) 7,500

Total:

Goal 76,500 1,731,100 326,200 31,366,600 5,378,300 $60,470,000
Potential Catch 162,000 2,276,700 347,800 28,929,000 4,696,500 $60,446,300
Gap (85,500) (545,600) (21,600) 2,437,600 681,800 $23,700

1/ Includes fishermen who utilize fishwheel, dip nets, gill nets and seines.
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9.2 : HARVEST TIMING

Figure 12 (page 146) depicts a one-dimensional comparison of the timing of wild salmon
stocks and the probable harvest timing of salmon created through four major hatchery.
. projects, i.e. the Esther, Main Bay, Solomon Gulch and Gulkana projects.. The Tokun Lake
fertilization project is also included. Early-run fish incubated at these facilities would
have a major impact on harvest timing and, possibly, harvests in other areas. All user
groups will benefit from an earlier fishery in Prince Wllllam Sound.

Drift gill net fishermen, upon the opening of the Coghlll District in May, would have the
option to participate in either the Copper River or Coghill fisheries. The reduction in
fishing effort in the Copper River District would enhance the harvests of those fishermen
who elect to remain in the Copper River District and will facilitate management of the
Copper River fishery. The fishing power of the Copper River fleet would be reduced and
it may be easier to attain the weekly and annual escapement goals.

Drift and set gill net fishcrmcn would be able to fish in the Main Bay Subdistrict of the
Eshamy District beginning in early or mid June. Fishing effort in the Copper River,
Bering River, Coghill and Unakwik districts would be further reduced and individual
catches indirectly enhanced. Set gill net fishermen would benefit by a fishing-season that
opens a month earlier than normal.

Seine fishermen would benefit from the harvest of additional early-run pink salmon
returning to Valdez Arm.

Earlv-run pink and chum salmon would be the first pink and chum salmon to be har-
vested in the State annually, and these fish should be relatively easy to proccss and mar-
ket.

The four major hatchcry projects would, from an overall standpoint create a broader or
longer duration peak in the processing season. Additional processing crews and cqulpmcnt
could be utilized and overtime costs could be reduced.

N

Sport and subsistence fishermen would benefit from major king and coho salmon runs
returning to the Coghill, Northwestern and Eastern districts. Opportunities to harvest
king salmon in late May and June may lead to a reduction in sport and subsistence fish-

ing effort in the Upper Copper River drainage.
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Figure 12. Probable harvest timing by user group of salmon
C returning to the Esther, Main Bay, Solomon Gulch and
Gulkana hatcheries.
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Figure 12. Probable harvest timing by user group of salmon
returning to the Esther, Main Bay, Solomon Gulch and

Gulkana hatcheries (cont'd).
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Figure 12. Probable harvest timing by user group of salmon
returning to the Esther, Main Bay, Solomon Gulch and
Gulkana hatcheries (cont'd).
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Figure 12. Probable harvest timing by user group of salmon
. returning to the Esther, Main Bay, Solomon Gulch and

Gulkana hatcheries (cont'd).
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1/ It is assumed that the drift gill net fishery w111 be open in mid
May.

2/ It is assumed that some fish destlned for the Esther Hatchery will
be intercepted by set net fishermen in the Eshamy District.

3/ Dashed line (--) indicates run timing of fish at the 1984 capacity.
Crossed line (4+) indicates that the salmon run may be prolonged if
the hatchery is expanded and an early run stock is utilized to fill.
the increased capacity.

4/ Tokun Lake is located south of the area open to dip net-and
fishwheel fishing. The area is accessible only by float plane and
sport harvests are not anticipated to be significant.
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10.0 ) RECOMMENDATIONS

Recommendations of the Prince William Sound Regional Planning Team are as follows:

1.

With the completion of the Prince William Sound, Copper-Bering River Phase II Plan, it
is recognized that fish production is directly linked and driven by demand for fish and
its utilization. Therefore, the Prince William Sound Regional Planning Team
recommends that the State of Alaska implement a fisheries economic development pro-
gram that will promote, guide and direct the utilization of the present and futurc
production potential of Alaska salmon. .

. It is recommended that projects dcscrlbcd in Chapter 7.0 bc fundcd and implemented as

soon as possible.

. It is recommended that every means be explored to achieve full utilization of existing.

hatcheries and that the Main Bay and Gulkana hatcheries be expanded.

. It is recommended that ADF&G develop management plans to allow for full utilization

of hatchery stocks in-terminal and special harvest areas.

It is recommended that ADF&G open districts based on wild stock build up and
projected wild fish escapement data with the exception of returns to hatcheries in
terminal or special harvest areas.

. It is recommended that lakes and streams for recreational enhancement be selected to

minimize commercial interceptions and gear conflicts.

. It is recommended that soc¢keye salmon stocking and hatchery construction plans be

developed for the Prince William Sound, Copper-Bering Riv¢r Region.

. It is recommended that the following lakcs 1dcnt1f1cd as hatchcry reservoir sites should-

not be stocked:

Stream 100 Borodkin Creek, unnamed lake, Boulder Bay

Stream 114 Turner Creek, Turner Lake, Galena Bay |

Stream 231 unnamed creek and lakes, Cedar Bay

Stream 285 Cascade River, unnamed lakes, Cascadc Bay

Stream 289 Derickson Creek, unnamed lake, Derickson Bay
Stream 224-40-000 C&D unnamed stream and lakes, McCluré Bay
Stream 617 Princeton Creek, unnamed lake, Icy Bay

Stocking may result in contamination of the potential hatchery water supply w1th
pathogens and preclude the use of the lake as a hatchery water source.

It is recommended that future pink and chum salmon hatchcrlcs located in the
Northern District utilize only early run stocks. .

Use of early run stocks would prolong the harvest timing of the scinc fishery in Prince
William Sound and these fish would be the first pink and/or chum salmon harvested in
the State and would be readily marketed. ’

10. It is recommended that hatchery sites in Eaglck Bay be developed to their maximum

potential.
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11. It is recommended that hatcheries placed in the Northwestern’ District utilize only
middle to late-run stocks.

This would allow early run king and chum salmon destined for the Esther Hatchery
and sockeye salmon destined for the Coghill and Unakwik dxstrxcts to reach the
intended user group, drift gill net and sport fishermen.

12. It is recommended that a pink and chum hatchery constructed at Princeton Creek
utilize early to middle-run stocks and that a terminal fishery be developed.

13. It is recommended that fisheries habitat be protected.

14, It is recommended that the high seas interception of salmon by foreign fishermen be
eliminated.
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Appendix 1. Regional Planning Team Pharter.

THE REGIONAL PLANNING TEAMS ARE AN IMPORTANT PART OF
THE SALMON ENHANCEMENT EFFORT IN THE STATE OF ALASKA.
THE FOLLOWING STATEMENTS CONSTITUTE THEIR MISSION,
STATUS, AND OPERATIONS AND CONFIRM ROLES AND TASKS
THAT, AS A MATTER OF PRACTICE, HAVE BECOME RECOGNIZED

AS APPROPRIATE.
MISSION STATEMENT

The mission of a regional planning team (RPT) is to plan for the
long-term future of the salmon resource within its region. The
team's primary responsibility is to initiate and continue an
orderly process that examines the full potential of the region's
salmon production capacity. _

LEGAL REFERENCE

Pursuant to AS 16.10.375-470, the Commissioner of the Alaska
Department of Fish and Game (ADF&G) has designated salmon produc-
tion regions throughout the state. In each such region, the
Commissioner is responsible for the development and amendment, as
necessary, of a comprehensive salmon production plan.

The RPT, which consists of representatives from ADF&G and the

appropriate Regional Aquaculture Association, develcps and amends

the plan for the Commissioner. The team has ex-officio members
as considered necessary by the individual RPTs. The RPT is

ultimately responsible to the Commissioner. Any staff funded by
the ADF&G to assist the RPT with planning may be administratively
monitored by the association but will be supervised by the RPT in

planning matters.

The RPT is. the only statutorily-created planning group with
legally-mandated ADF&G and private sector participation.

State statute defines certain duties of the RPTs. They are:
1. Plan development and -amendment.

2. Review of private nonprofit (PNP) hatchery permit
' applications and recommendations to the Commissioner.

3. Review and comment on proposed permit suspensions
- revocations by the Commissioner.

HISTORICAL PERSPECTIVE

The underlying premise of regional planning is to provide a means
whereby private-sector user groups, represented through regional
aquaculture associations, and the public sector, represented
by ADF&G, may establish and maintain a cooperative, working

relationship.



Appendix 1. Regional Planning Team Charter, (cont'd).

This relationship would facilitate and enforce the efforts being
made in each region to contribute to the maintenance and enhance-
ment of the salmon resource. ' »

The major, initial role of the RPT is to develop a Comprehensive
Salmon Plan. Comprehensive salmon planning has evolved since
1977 into three basic components: (1) Phase I Planning - a
Comprehensive Plan; (2) Phase II Planning -- project specific
Planning; and (3) plan maintenance..

The RPT reviews PNP permit applications, as mandated by the
statutes, The RPT review and comment on an application is based

upon the objectives of the Comprehensive Plan. To conduct these
reviews, the RPT must have current knowledge of private and
public-sector proposals and operations. Public-sector hatcheries
are to be included in the development of the Comprehensive Plan,

pursuant to AS 16.10.375. The RPT reviews and comments on
public-sector hatchery operations as well,

PLANNING, REVIEW, AND COMMENT PROCESS
Phase I Planning
The process begins with the development of a long-range
Comprehensive Plan for salmon production in a region.

The Comprehensive Plan is a 20-year, strategic, regional plan
that is generally consistent with the plan content outline that
‘has been adopted by the Commissioner's Office. Since opportunity
and need for salmon resource enhancement vary by region, variations
within the outline categories may be necessary to address regional

differences. While a 20-year time span was determined to be
reasonable for long-term salmon development planning, amendments
necessary to keep the plan current require shorter time frame

Planning. This is referred to as Phase II planning.
Phase II Planning
Phase II of the planning process occurs after the comprehensive

plan is approved and addresses the plan's statutory update and

amendment requirements. The Phase II plan develops detailed
project descriptions and provides information for project
implementation. The product of this effort may be a separate

document or may be additional information or revisions incorporated
into the comprehensive planning process through annual reports or

plan updates.

Prior to Commissioner approval of the

Comprehensive Plan. Phase
II; Northern Southeast (NSPII) the future role of the RPT had not

been defined. Chapter 9 of the NSPII addresses this matter:
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"...since the beginning of the process, it has been recognized
that the plan must not be considered fixed or static but,
rather, constantly evolving; that, therefore, the RPT would
have a continuing role in aquaculture planning. This

continuing planning effort must relate actual events to the
plan and make the plan responsive to new knowledge and ideas

and changing conditions.”

The Commissioner, in approving NSPII, sanctioned the process used
to develop that document as a guide for the plan amendment
process. Chapters 9 and 10 of the NSPII provide one format to
accomplish the amendments and to respond to plan maintenance needs.

Plan Maintenance

The RPT will meet at least once a year to update the Comprehensive
Plan. These updates may include identification of new projects,
and assessment of progress of ongoing projects toward achievement
of the goals and objectives of the Comprehensive Plan. Some
vehicles that provide -the RPT with necessary information to
accomplish the update include PNP Annual Reports and FRED and PNP
Basic and Annual Management Plans.

Update of the annual report should be a process involving both
the RPT and the implementing agencies. The RPT will seek the
best biological advice available from those agencies and formulate
recommendations. The updates will be submitted to the Commissioner
as an annual report. The Commissioner or his representative will

consider the report recommendations.
Review and Comment

To execute legally mandated review and comment responsibilities
and to arrive at recommendations for permit approval, revocation,
Oor suspension, the RPTs require criteria that can be applied
equitable to all permit applications and ongoing operations. The
Commissioner and the RPTs have arrived at a general consensus
that the review, comment, and evaluation criteria, designated and
elaborated on in Chapter 9, pp. 76-86, NSPII, will "...be consis-
tent with the language and charge provided in AS 16.10.400
(a), (£), (g)...," and will serve as a model to conduct reviews and
make recommendations. RPT participation will not be limited
solely to these criteria.
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BASIC OPERATIONAL DUTIES

The Regional Planning Team (RPT) will:

1.

Develop a Comprehensive Salmon Plan for the region it
represents and submit the draft document to the Commissioner
of the Alaska Department of Fish and Game (ADF&G) for

review and approval.

Develop and submit for ADF&G Commissioner review and approval,

a Phase II planning process or document to serve as a vehicle
for the implementation and amendment of the Comprehensive

Plan.

Establish and implement a maintenance program that is at
least inclusive of items #6 and #14 below.

Review private nonprofit (PNP) hatchery permit applications
and make recommendations to the Commissioner.

Review and comment to the Commissioner on PNP permit
suspensions or revocations proposed by the Commissioner.

Review and comment on both PNP and ADF&G Annual Hatch-_y
Management Plans, Annual Reports, and, at Commissioner's

‘discretion, proposed permit alterations. This review could

provide information for conducting performance analysis and
evaluation for plan amendment purposes, ‘

Apply reglonal cr1ter1a modeled in Chapter 9, pp. 76-86,

all rev1ew, comment, performance evaluatlon, and analy31s
activities,

Meet at least once annually, but as many times as necessary
to discuss:

A, Ongoing, enhancement and rehabilitation projects.
B. New projects being considered for implementation.
c. New opportunities which may be investigated as

potential projects.

From the meeting or meetings addressed in paragraph #8, the

RPT will prepare an annual report or plan update which will
address the following items in relation to the Comprehensive

Plan:

A. Summarize the basic conditions of the Comprehensive Plan.
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10.

11.

12.

13.

14.

B. Present events and trends of the immediate, past five
yvears with comparisons and contrasts to basic -conditions.

C. Present major events of the immediate past season with
comparisons and contrasts to basic conditions.

D. Project events for the coming five years and relate them
to immediate goals and objectives of the Plan.

E. Summarize conditions at the end ot the year with reference
to all goals and objectives of the Comprehensive Plan,
current year's accomplishments, and relevant RPT
commentary.

Provide the general public an opportunity to review and
comment on current Phase II projects and to suggest new
projects,

Consider and incorporate, where appropriate, the public

Cfmments on suggested revisions to the Phase I and Phase II
Plans. ’

Annually transmit to the Commissioner and draft report,
resulting from the above considerations, for review and

approval.

Incorporéte the Commissioner-approved annual report into the
Phase II planning process.

Make periodic recommendations to the Commissioner concerning
potential changes in the Charter and perform such other
tasks as are deemed advisable and desirable by the
Commissioner.
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CONCLUSIONS

The RPT is the instrument of active cooperation between the
regional aquaculture associations and the ADF&G and its various
divisions., To accomplish that cooperation, regular exchange of
information and discussion of objectives are necessary. A
regular meeting schedule is important to maintain the
relationship. The work of the RPT should support the best
interest of the resource and be based on the best professional
fisheries information., It should also recognize the interests of

the salmon users. To this end, regular participation from the
users should be solicited, and those groups should be advised
concerning the decisions and recommendations of the RPT. This

dialogue is a key element of the regional planning process.

THEREFORE, REGIONAL PLANNING TEAMS ARE, BY MEANS OF THIS
DOCUMENT, CHARTERED TO PERFORM THE BASIC OPERATIONAL

DUTIES WITHIN THE GENERAL PLANNING FRAMEWORK OUTLINED

ABOVE AND TO REGULARLY REPORT THEIR PROGRESS TO THE
COMMISSIONER OF THE ALASKA DEPARTMENT OF FISH AND GAME.
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» » GLOSSARY 7
ADF&G —- Acronym for Alaska Department of Fish ahd Game
Anﬁqal Réport -- Summary of results of plan1Update;—
Commissioner —4.Principal executive officer of the Alaska Depart

ment plan or other RPT products by the Commissioner.

CommiSSioner'approval —- Formal accéptancé of a salmon development
plan or other RPT products by the Commissioner.

Document produced by Northern Southeast Regional Planning
‘Team and approved by the Commissioner on December 6, 1982.

Comprehensive Salmon Production Plan -- A statutory-mandated,
~strategic plan, spanning 20 years, for perpetuation and
: increase of salmon resources on a regional basis.

Criteria -- Accepted measures or rules for evaluation of program
and project proposals and operations.

Five-year action plan -- The section of Phase II which recommends
projects for implementation within the next five years
(Chapter 10 of NSPII). ‘

NSPII -- Acronym for Comprehensive Plan., Phase II, Northern
Southeast Alaska.
PNP'e% Acronym for private nonprofit.

Phase II Plan -- An analytical document or process that addresses
salmon production development by geographic unit, project,
and site and makes recommendations concerning both long and
short-range opportunities (usually 20 and 5-year time frames).

Plan amendment -- Analyzing and evaluating a planning document
with the option of changing the plan.

Plan content outline -- A document that defines topics and gives
‘'guidance and shape to comprehensive salmon plans. .

Plan development -- Composing, drafting, revising, and finalizing
a planning document.

Plan maintenance -- Process through which the RPT reviews and
comments on existing plans to preserve, continue, and
expedite planned salmon production.

Plan, The -- Comprehensive Salmon Plan.

Plan update —-—- The process and results of RPT review and changes
of a plan document.
A-7
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Private nonprofit -- Legal and/or operational status of a private
sector organization without a profit motive.

Private nonprofit hatchery permit application -- A request
presented by a private nonprofit corporation to the Department
of Fish and Game for a permit to operate a private nonprofit
hatchery.

Private sector -- That group active in salmon resource development
which is not employed by government.

Production -- Perpetuation or increase of the salmon resource
through maintenance, rehabilitation or enhancement programs

and techniques. The Salmon Production Plan addresses stock
erpetuation and increase through appropriate balance and
integration of program and techniques.

Project -- A unit of work having a beginning, middle, and end
that functions according to defined performance criteria.

Public sector -- That group active in salmon resource'development
that is employed by government.

RPT -- Acronym for Regional Planning Team.

Regional Aquaculture Association —-- A statutory-based, nonprofit
corporation comprised of representatives of fisheries user
groups and organized for the purpose of producing salrnion.

Regional Planning Team -- A statutory-mandated planning group,
comprised of Department of Fish and Game staff and Regional
Aquaculture Association representatives, designated to
develop the Comprehensive Salmon Plan. '

Review and comment process —— A collection of accepted procedures
to solicit and generate examination and remarks.

Revised plan -- A document resulting from incorporation of
Commissioner—approved material into a plan. :

Uniform procedures —- Those practices that have been accepted by
planning participants as appropriate for conducting or
accomplishing a task.

APPRQVE:

Date
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CHAPTER 40. PRIVATE NONPROFIT SALMON HATCHERIES.

Article

1. General (5 AAC 40.005--5 AAC 40.015)

2. Special Harvest Areas . (5 AAC 40.030--5 AAC 40.045)

3. Applicability of Regulations (5 AAC 40.100)

4, Permit Application Procedures (5 AAC 40.110--5 AAC 40.240)

5. Regional Comprehensive (5 AAC 40.300--5 AAC 40.370)
Planning

6. Reserved

7. Reserved

8. General Provisions (5 AAC 40.800--5 AAC 40.990)

- ARTICLE 3. APPLICABILITY OF REGULATIONS

5 AAC 40.100. "APPLICABILITY OF REGULATIONS. The prOViSionS
of 5 AAC 40.110--5 AAC 40.990 govern the permit application
guidelines and procedures regarding the operation of permitted
hatcheries. (Eff. / , Register ) : :

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.375
AS 16.10.470

ARTICLE 4. PERMIT APPLICATION PROCEDURES

Section

110. Authority

120. Pre-application assistance
130. Management feasibility analysis
140. Permit application

150. Application fee :
160. Acceptance determination

170. Regional planning team review
180. Additional information

190. Review procedure schedule
200. Completeness determination
210. Public hearing

220. Review and determinaticn

230. Reconsideration

5 AAC 40.110. AUTHORITY. The commissioner will review_ and
take action on each application for a private nonprofit salmon

hatchery. (Eff. / /  Register )



Appendix 2. Selected Alaska Regulations governing PNP hatcheries,
regional planning teams, regional plans. and hatchery
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Authority: AS 16.05.020
AS 16.05.092

AS 16.10.400

5 AAC 40.120. PRE-APPLICATION ASSISTANCE. An applicant may
request assistance in preparing an application or conducting
related activities. The PNP coordinator, or the department area
management biologist, will provide assistance to the extent
practicable. (Eff. / / ; Register )

Authority: AS.16.05.020
AS 16.05.,092

AS 16.10.400

5 AAC 40.130 MANAGEMENT FEASIBILITY ANALYSIS. (a) The
department will assist an applicant by preparing a management
feasibility analysis for each proposed hatchery site. The analysis
will be completed before submittal of an application for a
private nonprofit salmon hatchery permit. An analysis is based
on information provided by the applicant to the PNP coordinator

including
(1) the location of the facility;
(2) the species desired for hatchery production;
(3) the run timing, by species;

(4) the incubation and rearing levels desired during
the first reproductive cycle, by species; and :

(5) the incubation and rearing levels desired at full
capacity, by species.

(b) Within 30 days after receipt by the PNP coordinator or
the information described in (a) of this section, the department
will complete a management feasibility analysis of the proposed
hatchery. A management feasibility analysis includes, at a
minimum, the following information:

(1) an estimate of potential contributions to the
common property fishery;

(2) potential size and location of a special harvest
area; :

(3) special management considerations or the need for
additional studies;

(4) potential broodstock sources;

A-10
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(5) an assessment of production potentials for each
-species; and

(6) additional factors considered by the department to
be relevant to the proposed hatchery operation. (Eff. / /
Register ) . '

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.400

5 AAC 40.140. PERMIT APPLICATION. An application for a
hatchery permit must be submitted to the PNP coordinator. The
PNP coordinator will provide an applicdation form upon request.
The application must include a completed management feasibility
analysis. The applicant shall provide, in the permit application,
detailed statements of operational goals, objectives, and plans.
(Eff. / / . Register )

Authority: As 16.05.020
AS 16.05.092
AS 16.10.400

5 AAC 40.150. APPLICATION FEE. An application must be
accompanied by the fee required by AS 16.10.400 (Eff. / /.
Register )

Authority: AS 16.05.020
AS 16.05.092

AS 16.10.400

5 AAC 40.160. ACCEPTANCE DETERMINATION. The PNP coordinator
will review an application submitted for acceptance. If the PNP
coordinator determines that the application is not acceptable,
the PNP coordinator will request additional information in
writing from the applicant. The review period described in 5 AAC
40.190, Schedule A, begins when the management feasibility
analysis is completed and the application is accepted. (Eff. /

/ r Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.400

5 AAC 40.170. REGIONAL PLANNING TEAM REVIEW. (a) The
appropriate regional planning team, as established under 5 AAC
40.300, shall review each application to determine if the proposed
hatchery is compatible with the appropriate regional comprehensive
salmon plan. The regional planning team shall use the following
application review criteria: '
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(1) the contribution the proposed hatchery would make to
the common property fishery;

(2) the provisions for protection of the naturally
occurring stocks from any adverse effects which may originate
from the proposed hatchery;

(3) the compatibility of the proposed hatchery with the
goals and objectives of the comprehensive salmon plan for the
region; and

(4) whether the proposed hatchery would make the best
use of the site's potential to benefit the common property fishery.

(b) An applicant may review the regional planning team
determination and comment on it by letter to the

commissioner. (Eff. /.. /  Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.375
AS 16.10.400

5 AAC 40.180. ADDITIONAL INFORMATION. If, after an
application has been accepted by the PNP coordinator, the

department determines that information in the application is
insufficient for the adequate evaluation of the proposed hatchery,
the PNP coordinator will request additional information from the
applicant. Time frames applicable to the department review in 5
AAC 40.190, Schedule A, are suspended until additional information
is received and accepted by the PNP coordinator. (Eff. / /

Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.400

5 AAC 40.190. REVIEW PROCEDURE SCHEDULE. The timing of the
application review and approval process is described in Schedule

A, set out below.

Note to Publisher: The material designated as "Schedule A," on
the following page, should be printed 1mmed1ately following the

lead-in text in 5 AAC 40.190, above.
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Management &

Regional Staff
Review

Reviews applica-
tion and submits

caments or
requests addit-

ional information

2,3

Basic Management Commissioner

Plan (BMP)

BMP is drafted
by area staff,
applicant and
NP office

Schedules Public
Hearing (AS 16.10.410
and 5 AAC 40.280)

Applicant Salmon Rehabili- Regional FRED technical
tation Enhance- Planning staff
ment Coordinator Team Review review
Submits Review for accept- Reviews appl- Reviews appl-
Application ication to ication sutmits
determine if comments or
proposal is requests addit—
If incomplete returns consistent with ional informa-
to applicant for the regional tion 2,3
additional informa- plan. Sends
tion and resubmittal recommendation to
1 the Commissioner
TIME:
Day 1

1. Processing of application will not proceed until all requested
information has been received.

2. All requests for additional information during the review
period will be directed to the coordinator.

3. Review time frames are suspended until additional information
is received and accepted. o

PRIVA
(AS 16.10.400)

Campleted Application

Public Hearing Held
(Permit application‘and

Basic Management

Day 60

Proposed Consis- A.Consistency Finding

(AS 16.10.410 and 5 Plan finalized tency Finding B.Issuance or denial
Basic Management Plan) AAC 40.280) - after completion of Private Nonprofit
of hearing Hatchery Permit by
. Camissioner or ADF&G
Notice of Public Hearing Public hearing process
‘ . concludes 15 days after
oral hearing
Day 1 Day 25-40 Day 40-69 Day 69 Day 75
(Eff. / / , Register ) Authority: AS 16.05.020
. : ‘AS 16.05.092
AS 16.10.375
AS 16.10.400
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5 AAC, 40.200. COMPLETENESS DETERMINATION. For the purpose
of complying with the project consistency review of the Alaska
Coastal Management Program, as outlined in 6 AAC 50.010--6 AAC
50.190, a completed application which has been accepted by the
PNP coordinator and a draft basic management plan, prepared under
5 AAC 40.820, for the operation of the facility.

(EFF. / / ., Register )

Authority: AS 16.05.020
AS 16.05,.092
AS 16.10.400

5 AAC 40.210. PUBLIC HEARING. (a) The department will
conduct a public hearing on each completed permit application.
The commissioner will give notice of public hearing at any time
after acceptance op an application. The notice will be given at
least 25 days before a public hearing, and the notice will, in
the commissioner's discretion, be given before the completion of
the draft basic management plan. The hearing will be held under
the following sequential procedures:

(1) the commissioner will make an introductory
statement;

(2) the applicant shall make a presentation of the
proposed hatchery plans, describing its location, incubation
plans, the capacity of the facility, the donor stock source, and
other relevant facts that may be of interest to the department or
‘the public;

(3) the department will present the draft of the basic
management plan for the proposed facility, including a presentation
on fish culture aspects, production considerations, and a
presentation of the management section of the basic management
plan by the local commercial fisheries and sport fisheries area

management biologist; and

(4) the commissioner will open the floor for pﬁblic
testimony and questions on all aspects of the proposed facility.

(b) The department will respond in writing within 10
working days to any specific objections offered by ‘a member of
the public at the hearing.

(c) The department will accept written comments for 15 days
after the hearing, and will respond in writing, within 10 working
days after receipt, to any specific objections received within
that time. The publlc hearing process concludes 15 days after
the oral hearing is held. (Eff. / / , Register )
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Authority: AS 16.05.020
~AS 16.05.092
AS 16.10.410

.5 AAC 40.220. REVIEW AND DETERMINATION. (a) The
commissioner will review the following information, compiled by
the PNP coordinator, before rendering a decision on an application:

(1) recommendations from the regional planning team;

(2) recommendations resulting from the department's
review of the application; and

(3) the results of the public hearing regarding the
proposed facility.

(b) The commissioner will render a decision on the completed
application, and notify the applicant in writing, within 75
calendar days after an application is complete. The commissioner's
decision will be based on .the following considerations:

(1) The physical and environmental nature of the
proposed location must be suitable for enhancing runs or for
establishing new runs, and must have the potential to make a
reasonable contribution to the common property fishery. The
proposed hatchery returns may not unreasonable or adversely
affect management of natural stocks. The returns for the
traditional fishery time, area, gear type, or user group
allocations. '

(2) The operation of the proposed hatchery must make
the best use of the site's potential, to benefit the common
property fishery. In order to achieve optimum public benefit
from the state's private nonprofit hatchery program and ensure
that the proposed hatchery is in the best interests of the
public, enhancement sites must be developed to their fullest
potential, with consideration to appropriate species and
technological use of the site.

(3) The proximity of the proposed hatchery to an area
that will allow for a segregated harvest of hatchery stocks
without adversely affecting natural stocks is an important
factor. The harvest area of the proposed hatchery must be of
sufficient size to allow harvest of hatchery returns, and may not
otherwise limit harvests to a location where fish would not be
expected to be of sufficient quality to satisfy the requirements
of AS 16.10.450 regarding fish sold for human consumption.
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. (4) The proposed hatchery must have available donor
sources that are approvable under 5 AAC 41. Proposed donor
sources for hatchery brood stock must be able to meet necessary
first—cycle egg take levels under department removal schedules.

(5) The proposed hatchery must have a secured water
source and delivery system that is adequate for the proposed
levels of incubation and rearing. The security of the water
source must be demonstrated through the appropriate water use
- permits, annual hydrographs, chemical analysis of the water
source, and any provisions necessary for recycling and depuration.

(6) The proposed hatchery facility and water intake
structures may not be located in streams or reaches of streams
that have dynamic flooding characteristics or that have significant
and rapid bedload transport that may endanger water intake
galleries, weirs, the facility, or the reliability of the water
source for the proposed hatchery.

(7) The proposed hatchery must allow for the maintenance
of adequate instream flows below the hatchery or any hatchery-
related facilities, such as water intake structures, to support

natural stocks,

(8)° The proposed hatchery plans and staffing plans
must demonstrate a reasonable level of operational feasibility
and an acceptable degree of potential success.

(c) If the application is approved, the commissioner will,
as a condition of the permit, require the permit holder to
provide for suitable fish passage facilities in order to
accommodate acceptable. upstream and downstream passage. of fish,
if passage facilities are determined by the department to be
necessarye. '

(Eff. / / , Register )} o
' Authority: AS 16.05.020

AS 16.05,092
AS 16.10.375
AS 16.10.400

5 AAC 40.230. RECONSIDERATION. An application for a
private nonprofit salmon hatchery permit which has been denied by
the commissioner will, in the commissioner's discretion, be
reconsidered if the applicant provides new or additional
information that may have altered the original decision.

(Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092

AS 16.10.400
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ARTICLE 5. REGIONAL COMPREHENSIVE PLANNING

Section

300. Regional planning teams in general
310. Regional planning team composition
320. Chairman of regional plannlng team
330. Quorum and voting

340. Regional planning ream responsibility
350. Public notice

360. Public involvement

370. Plan approval

5 AAC 40.300. REGIONAL PLANNING TEAMS IN GENERAL, The
commissioner will establish regions and regional planning teams
for the primary purpose of developing comprehensive salmon plans
for various regions of the state. The provisions of 5 AAC
40.300--5 AAC 40.370 govern the structure and functions of each
regional planning ream and the development of a comprehensive
salmon plan for each region. (Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092

AS 16.10.375

5 AAC 40.310. REGIONAL PLANNING TEAM COMPOSITION. (a)
Each regional planning team consists of six members. Three are
department personnel appointed by the commissioner, and three are
appointed by the board of directors of the appropriate regional
aquaculture association, qualified under AS 16.10.380.

(b) The commissioner will, in his or her discretion,
request the involvement of representatives of federal and state
agencies to assist a regional planning team if their contribution
will aid in the development of the regional comprehensive plan.

(Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.375
AS 16.10.380

5 AAC 40.320. CHAIRMAN OF REGIONAL PLANNING TEAM‘.. (a)
Each regional planning team shall elect a chairman to serve at
the pleasure of the team.

(b) The chairman or his delegate shall
(1) conduct regional planning team meetings, including

recording of proceedings, and employing agreed-upon rules of order;
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(2) set the agenda and meeting time and place for
regional planning team meetings; and

(3) coordinate regional planning team staff in the
accomplishment of tasks assigned to the chairman by the team,
including

(A) providing the commissioner with team
communications requiring commissioner review or approval;

(B) contacting members to determine who will be
attending the next scheduled meeting; and

(c) Preparing minutes of the previous meeting.
(Eff. / / , Register . )

Authority: AS 16.05.020
AS 16.05.092
ASs 16.10.375

5 AAC 40.330. OQUORUM AND VOTING. A regional planning team
may not transact business without a simple majority of four
members. Voting procedures may be established at the discretion
of the membership. (Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.375

5 BAAC 40.340. REGIONAL PLANNING TEAM RESPONSIBILITY.
Each regional planning team shall prepare a regional comprehensive
salmon plan, for the appropriate region, to rehabilitate natural
stocks and supplement natural production, with provisions for
both public and private nonprofit hatcheries. Each regional
Planning team shall consider the needs of all user groups and
ensure that the public has opportunity to participate in the
development of the comprehensive salmon plan. Each regional
comprehensive plan must define regional production goals by
species, area, and time. (Eff. / / , Register )

Authority: AS 16.05.020
.A5.16.05.092
AS 16.10.375

5 AAC 40.350. ©PUBLIC NOTICE. The chairman of the regional
Planning team, or his designee, shall give two weeks notice. in a
newspapeér of general circulation in the appropriate region, of a
Planning team meeting. The chairman shall also give notice to
radio and television stations in the appropriate region, for
broadcast as no-cost public service messages.

(Eff. / / , Register )
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Authority: AS 16.05.020
- AS 16.05.092
AS 16.10.375

5 AAC 40.360. PUBLIC INVOLVEMENT. Each regional planning
team shall encourage public participation during all stages of
the development and review of regional comprehensive salmon
plans. (Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092

- AS 16.10.375

5 AAC 40.370., PLAN APPROVAL. (a) A draft regional
comprehensive salmon plan must be submitted to the PNP coordinator
for department review and comment.

(b) The draft regional comprehensive salmon plan must be
distributed for public review.

(c) The regional planning team shall respond to comments
received as a result of these reviews, and may incorporate them
in the final draft ¢f the regional comprehensive salmon plan.

(d) The regional planning team shall submit a final draft
of the regional comprehensive salmon plan to the commissioner for .
review and approval. (Eff. / / , Register )

Authority: AS 16.05,020
AS 16.05.092
AS 16.10.375

ARTICLE 8. GENERAL PROVISIONS

Section

800. Non-transferability of permits
810. Preference right

820. Basic management plans

830. Hatchery inspection

840. Annual management plans
850. Notice of permit alteration
860. Performance review

870. Reporting of mortality

880. Surplus salmon eggs

890. Information

990. Definitions

5 AAC 40.800. ‘NON—TRANSFERABILITY OF PERMITS. A hatchery

permit is not transferable. Another person wishing to obtain a
permit to operate a hatchery at a location which is already a
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currently permitted site, shall submit an application, which is
subject to the same application review schedule as outlined in 5
AAC 40.110 -- 5 AAC 40.230. If the assets, or control, of a
private nonprofit corporation that holds a hatchery are transferred
to a degree considered substantial by the department, the
corporation shall submit a new application for a hatchery permit.
(Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.400

5 AAC 40.810. PREFERENCE RIGHT. (a) A preference right
under AS 16.10.400 applies to a potential hatchery site, and does
not constitute an approval of a permit.

(b) As part of the pre-application assistance described in
5 AAC 40.120, the PNP coordinator will inform the applicant
whether a qualified regional association or an approved local
nonprofit hatchery corporation has an established preference
right to the identified site.’

AP mi. DD \
\Cy 1€ Py COOrX

gqualified regional association, by certified letter, of an
applicant's intent to apply for a hatchery site if that site has
been identified as a potential hatchery site in the comprehensive
plan for the region.

dinater will notify the appropriate

LACL WL W e A4 W e e A

(d) Within three weeks after receiving the notification,
the qualified regional association may respond, by certified
letter, to the PNP coordinator to establish a preference right at
that location.

(e) If the qualified regional association exercises a
preference right for that site, the association may, within one
year, submit an application for acceptance. If an application is
not submitted and accepted within one year, the qualified regional
association relinquishes its preference right to that location.

(f) A local nonprofit hatchery corporation is eligible to
establish a preference right to a proposed site if the corporation
receives approval from the qualified regional association. That
preference right is identical to the one which can be established
by a qualified regional association.

(g) A local nonprofit hatchery corporation seeking
regional association approval shall send a notice by, certified
letter, to the PNP coordinator at the same time that a certified
letter requesting approval is sent to the qualified regional
association.
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(h) All applicants for a permit, including local nonprofit
corporations, local nonprofit hatchery corporation approved by
the qualified regional association, and qualified regional
associations, shall follow the application procedures outlined in
5 AAC 40.110--5 AAC 40.230. (Eff. / / , Register )

Authority: AS 16.05.020
As 16.05.092
AS 16.10.400

5 AAC 40.820. BASIC MANAGEMENT PLANS. (a) Each hatchery
operator shall manage the hatchery and its salmon returns in
accordance with a basic management plan approved by the
commissioner., Before the public hearing, held under 5 AAC
40.210, on the proposed hatchery, the department, in conjunction
with the applicant, will develop a draft basic management plan.
Department staff. will present the draft plan at the public
hearing and will make copies available for public review and
comment at the hearing.

(b) If, following the public hearing, the commissioner
decides to issue a permit for the proposed hatchery, the department
will finalize the basic management plan after all comments have
been considered. The final basic management plan describes the
conditions under which the permit will be implemented, and is an
addendum to the permit. (Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.400
'AS 16.10.410
AS 16.10.443

5 AAC 40.830. HATCHERY INSPECTION. The permit holder
shall notify the PNP coordinator when construction of the hatchery
has been completed and the facility is ready for operation. The
facility must be inspected and approved by the department before
the permit holder may start operations. (Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092

AS 16.10.400
As 16.10.460

5 AAC 40.840. ANNUAL MANAGEMENT PLANS. (a) Beginning
with the first year of operation of the hatchery, and on an
annual basis after that, the department will prepare, in
conjunction with the permit holder, an annual management plan to
guide and condition hatchery operations for the succeeding
calendar year.



Appendix 2. Selected Alaska Regulations governing PNP hatcheries,
regional planning teams, regional plans and hatchery
plans, (cont'd).

~ (b) The PNP coordinator will organize the appropriate
department staff and the permit holder in preparing a draft
annual management plan. The appropriate regional planning team
and the Department of Commerce and Economic Development may also
review the plan. This plan must organize and guide the hatchery's
operations, for each calendar year, regarding production goals,
broodstock development, and harvest management of hatchery
returns. (Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092

AS 16.10.375
AS 16.10.400
AS 16.10.443

5 AAC 40,850, NOTICE OF PERMIT ALTERATION. (a) A hatchery
permit holder may propose alteration of the permit and basic
management plan, based on accumulated experience and changing
conditions. The permit holder shall request, on a form provided
by the PNP coordinator, a permit or change in the basic management
plan for the hatchery. ’

(b) Requests for permit alterations must be received by
the PNP coordinator, on the prescribed form, no later that
February 15 of the calendar year that the proposed alteration is
to occur. The commissioner will, in his or her discretion,
extend the deadline for submittal of a permit alteration request,
on a case-by-case basis, if the request is justified by
extraordinary circumstances or emergency.

(c) The regional planning team may, if the commissioner so
requests, review and make a recommendation to the commissioner on
the permit alteration request.

(d) In reviewing the request, the commissioner will, in
his or her discretion, consider past management practices and
fish culture procedures associated with the request, the past
performance of the hatchery, the recommendation of the regional
planning team, and any additional information deemed necessary.

(eff. / / , Register )

Avuthority: AS 16.05.020
AS 16.05.092
AS 16.10.400

5 AAC 40.860. PERFORMANCE REVIEW. (a) Based upon a
department internal review, the PNP coordinator will notify the
commissioner if a hatchery operator's performance is inadequate,
according to the conditions under which the permit was granted.
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Appendix 2. Selected Alaska Requlations governing PNP hatcheries,
regional planning teams, regional plans and hatchery

plans, (cont'd).

(b) The commissioner will, in his or her .discretion,
consider a permit alteration, suspension, or revocation in
accordance with AS 16.10.430. If the commissioner decides to
consider a permit alteration, suspension, or revocation, the
coordinator will notify the appropriate regional planning team.
The regional planning team may make a written recommendation to
the commissioner on the proposed alteration, suspension, or
revocation. The regional planning team shall use the following
performance standards in their review, evaluation, and
recommendation to the commissioner, including whether

(1) survivals in the hatchery are more that the
minimum standards described in (c) of this section for a period
of greater that four years;

(2) the transport of broodstock from wild sources does
not continue for longer than one cycle of the particular species
without reevaluation of hatchery operations;

(3) the hatchery contributes to the common property
fishery;

(4) the hatchery does not significantly impact wild
stocks in a negative manner;

(5) the hatchery fulfills the production objectives
described in the terms of the hatchery permit; and

(6) there are any mitigating circumstances which were
beyond the control of the hatchery operator,

(c) Minimum hatchery survival standards are as follows:

Survival for Cumulative

this stage Survival
For captured broodstock to egg take 70%
Green egg to eyed egg 80% 80%
Eyed egg to emergent fry 85% 68%
Emergent to fed fryl/ 90% 61%
Fed fry to fingerling2/ 920% - 55%
Fingerling to smolt 75%- 41%

l/ Fry achieving up to 25% weight gain from swim-up.
2/ Fry achieving substantially more than 25% weight gain
from swim-up.
(Eff. / / , Register )

Authority: AS 16.05.020

AS 16.05.092

AS 16.10.375
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regional planning teams, regional plans and hatchery

plans, (cont'd).

5 AAC 40.870. REPORTING OF MORTALITY. (a) If, in any of
the hatchery operations during the year, and event occurs which
results in fish or egg mortalities above the minimum hatchery
survival standards defined in 5 AAC 40.860, the operator shall
inform the PNP coordinator immediately and shall submit an
incident report, which must include

(1) a description of the nature of the incident;
(2} the cause of the incident;

(3) the time of the incident;
(4) the effect on the stocks;

(5) <corrective action taken and proposed measures to
eradicate future problems; and 4

(6) an assessment of the general impact on the program.

t the mortality

(b) The operator shall complete and submi
t 15 days after the

nt report to the PNP cocordinator within

incide ain
incident occurs. (Eff. / / , Register )

Authority: As 16.05.020
AS 16.05.092
As 16.10.400

5 AAC 40.880. SURPLUS SALMON EGGS. (a) Salmon eggs are
surplus if the following conditions are met: '

(1) the hatchery operator no longer needs to return to
the indigenous stocks in order to develop the broodstock for the
hatchery; and

(2) broodstock needs for the hatchery, as identified
in the annual management plan, must have been achieved through

salmon returning to he facility.

(b) A proposed sale of surplus salmon eggs by a permit
holder must be identified in the annual management plan for the

facility.

(c) A permit holder shall obtain-a permit alteration from
the commissioner if the eggs taken for sale purposes are to be
incubated at the facility before transferral to the recipient

facility.

(d) The appropriate fish transport permit must be approved
by the commissioner before any surplus salmon eggs are transferred
from the facility to the recipient facility.

(Eff. / / , Register )
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Authority: AS 16.05.020
"AS 16.05.092
AS 16.10.450

5 AAC 40.890. INFORMATION. The department will exchange
information with the Department of Commerce and Economic
Development, including copies of annual reports required to be
submitted under AS 16.10.470, in order to ensure consistency
between reports submitted by the permit holder to both agencies.
(Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05,.092
AS 16.10.470

5 AAC 40.990. DEFINITIONS. In this chapter,

_ (1) "commissioner™ means the commissioner of the
Department of Fish and Game or his designee;

(2) "common property fishery" means any fishery in
which the general public is allowed to harvest fish subject to
state and federal law;

(3) "completed application™ means a final application
which has been accepted by the commissioner and which contains a
draft basic management plan for the operation of the facility;

(4) "department" means the Alaska Department of Fish
and Game;

(5) "enhancement™ means a strategy designed to
supplement allowable harvest of natural freshwater and anadromous
species; enhancement activities are ©primarily designed to
implement artificial or semi-artificial production systems or to
.increase the amount of productive natural habitat;

(6) T"escapement™ means all fish that escape the common
property fishery and includes two categories of escapement:

(A) the number of brood stock or spawners required
to perpetuate and achieve natural, semi-artificial, and artificial
production objectives; and

(B) the number of hatchery-produced fish taken
for the hatchery harvest requirement, to be used to pay for the
hatchery's reasonable operating and capital costs, at current
market prices for the species involved;

(7) "permit"™ means a private nonprofit salmon hatchery
permit, issued by the commissioner, which has not been suspended

or revoked;
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regional planning teams, regional plans and hatchery

plans, (cont'd)},

(8) "PNP coordinator"” means the salmon rehabilitation
and enhancement coordinator of the private nonprofit hatchery
program within the Department of Fish and Game;

(9) "regional comprehensive salmon plan” is a document
that integrates and assembles all relevant information regarding
the development and protection of the salmon resource, for a
specific long-range period of time, into a strategic plan for an
established region of the state;

(10) "rehabilitation" means a strategy directed toward
restoring debilitated natural stocks to optimum production
levels; rehabilitation strategies consist of regqulatory and
nonregulatory activities; nonregulatory activities are directed
at increasing the survival of debilitated brood stock and include
removal of migration inhibitors, stream restoration, incubation
and subsequent planting of eyed eggs, fry and fingerlings, 1lake
fertilization and predator-competitor control;

(11) "salmon stock" means a population of salmon of a
single species identified with a specific water system or portion
of a water system, which share a common spawning period;

(12) "special harvest area" means an area designated by
the commissioner or the Board of Fisheries where hatchery returns
are to be harvested by the hatchery operators, and, in some
situations by the common property fishery; and

- (13) "terminal harvest area" means an area designated
by the commissioner, Board of Fisheries regulation, or department
emergency order where hatchery returns have achieved a reasonable
degree of segregation from naturally occurring stocks and may be
harvested by the common property fishery without adverse effects.

(Eff. / / , Register )

Authority: AS 16.05.020
AS 16.05.092
AS 16.10.375
AS 16.10.475
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Appendix 3. Sockeye salmon spawning and rearing areas within the drainages of the Prince William Sound Area.
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Appendix 7. King salmon spawning and rearing areas within the drainages of the Copper River Area (Roberson, personal communication, 1984)
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Apﬁendix 10. Reported commercial harvests of salmon_in the Prince
William Sound Area, 1889 through 1984 1/

Year King Sockeye Coho Pink Chum
1889 242 ,790%/

1890 5,491/ 411,190

1891 6,185 710, 740

1892 8,674 792,690

1893 8,494 710,000 ° 72,0004/

1894 10,248 507,630 17,000

1895 1,407 714,595 142,937

1896 2,044 371,487 31,862 308,1802/

1897 1,850 417,171 25,605 302,290

1898 4,682 527,122 375,246

1899 3,462 748,310 212,907

1900 6,558 781,438 88,175 50,565

1901 2,500 800,044 313,806

1902 4,600 814,345 375,408

1903 253 398,926

1904 109, 200 573,967

1905 100,000

1906 60,578

1907 17,692 252,373

1908 117,018 18,018

1909 150,412

1910 68,112 14,411 196,871

1911 23,130 20,284 156,349

1912 ' 47,549 15,563 401,892 4058/
1913 1,003 75,412 406 425,574 70
1914 72,348 13,001 224,906

1915 52,111 6,915 449,174 2,175
1916 6 72,321 47,746 3,270,282 45,918
1917 364 222,154 44,557 2,590,563 370,309
1918 557 249,092 100,247 4.320,646 1,341,887
1919 6,930 152,682 72,836 1,008,312 558,522
1920 6,408 129,655 89,378 5,314,747 260,963
1921 92,571 9.316 12,644 3,499
1922 286 140,736 8,962 2,421,272 50,517
1923 530 170,050 26,889 2 447,006 111,582
1924 1,219 158 484 69,431 8,395,901 385,251
1925 3,325 96,703 84,408 4,085,084 780,956
1926 2,153 157,313 78,607 11,153,663 587,351
1927 3,094 118,118 258,816 6,124,911 655,159
19282/ 4,0188/ 183,1442/  190,35019 8,034,2011L/ 468,260
1929 900 264,960 66,066 9.613,500 1,282,150
1930 2.195 207,108 107,622 6,776,860 979,800
1931 812 250,764 56,547 6,415,800 607,420
1932 4,795 319,908 97 434 3.272.180 333,090
1933 2.531 153,432 74,853 3,016,300 316,720
1934 2.503 174,588 122,949 6,546,960 344,210
continued



Appendix 10. Reported commercial harvests of salmon in the Prince "~~~ -

William Sound Area, 1889 through 1984 (cont'd).L/

Sockeye

e e o E R e T T W E e e e e T N e m e e G e e e m W e e TN EEmEn W™ ---w-

193,152
161,280
101,904
127,380
148,680
84,780
84,996
159,468
111,420
152,892
208,584
125,184
196,488
229,380
101,076
86,148
208,065
74,324
49,252
6,185
12,924
156,336
66,468
13,821

35,176
68,572
54,468
60,304
66,974
116,092
99,714
45,515
121,804
285,584
104,169
88,368
197,526
124,802
129,366
189,613
112,809
310,358
222,083
150, 040
187,816

3,430, 600
9,569,150
3,764,897
7,838,938
2,162,500
11,217,518
3,341,908
7,669,569
11,259,996
8,670,423
12,139,224
8,505,417
8,398,398
2,625,076
6,180,384
1,793,330
802,892
2,161,556
1,996,413
12,142
26,873
4,525,408
649,001
6,289,924
229
1,841,896
2,298,218
6,742,316
5,295,378
4,206,896
2,406,471
2,699,418
2,626,340
2,452,168
4,828,579
2,809,996
7,310,964
54,783
2,056,878
448,773
4,452,805
3,018,991
4,513,082
2,913,721
15,630,068
14,154,586

532,260
236,600
219,410
312,180
287,560
540,010
737,760
826,330
306, 200
1,181,590
1,540,800
760,030
650,190
470,080
831,950
574,640
549,206
549,663
352,714
6,071
4,662
507,199
705, 642
687,266

381,858
224,401
891,880
942,900
539,047
201,043
426,628
274,234
342,939
320,997
230,661
574,265
45,370
729,839
88,544
100,479
370,478
572,610
485,147
326,414
481,882

Year King
1935 2,174
1936 1,509
1937 1,152
1938 879
1939 900
1940 637
1941 350
1942 1,572
1943 9,083
1944 553
1945 357
1946 1,428
1947 504
1948 259
1949 585
1950 308
195112/ 3,636
1952 111
1953 72
1954 1
1955 0
1956 492
1957 968
1958 12,041
1959 1,447
196013/ 299
1961 406
1962 1,830
1963 2,293
1964 71
1965 1,099
1966 650
1967 3,624
1968 1,523
1969 3,340
1970 1,031
1971 3,551
1972 547
1973 2,405
197414/ 1,590
1975 2,519
1976 1,044
1977 648
1978 1,042
1979 2,015
1980 189
continued



Appendix 10. Reported commercial harvests -of salmon in the Prince
William Sound Area, 1889 through 1984 (cont'd).

Year King Sockeye Coho Pink Chum
1981 404 251,222 4,383 20,524,470 1,878,716

1982 216 1,047,419 17,445 20,293,549 1,345,288
1983 1,048 92,111 10,496 14,038,796 1,041,309
198413/ 489 312,946 12,424 22,189,349 1,196,785
Average

all years 1,927 209,291 40,117 4,111,433 384,062
Average

1960-1984 1,355 178,994 15,958 6,792,340 560,549

1/ Does not include the Copper River and Bering River districts. Includes

harvests of hatchery .stocks by commercial fishermen and harvests by
hatcheries. Adapted from Pirtle (1976).

2/ Data for 1889 through 1927 are from Rich and Ball (1932). Data for 1889
through 1903 represent combined catches from Prince William Sound and
Copper River.

3/ Data for 1890 through 1927 are from Rich and Ball (1932). Data for 1890
through 1902 represent combined catches from Prince William Sound and
Copper River,

4/ Data for 1893 through 1927 are from Rich and Ball (1932). Data for 1889
through 1903 represent combined catches from Prince William Sound and
Copper River. .

2/ Data for 1896 through 1927 are from Rich and Ball (1932). Data for 1889
through 1903 represent combined catches from Prince William Sound and
Copper River. . .

6/ Data for 1912 through 1927 are from Rich and Ball (1932).

1/ Data for 1928 through 1950 are from US Fish and Wildlife Service "Alaska
Fishery and Fur Sea Industries." ' : :

8/ Data for 1928 through 1950 are estimated from the case pack data and a
conversion factor of 3.5 king salmon per case.

9/ Data for 1928 through 1950 are estimated from the case pack data and a
conversion factor of 12 sockeye salmon per case.

10/ Data for 1928 through 1950 are estimated from the case pack data and a
conversion factor of 9 coho salmon per case.

11/ Data for 1928 through 1950 are estimated from the case pack data by
Noerenberg (1954).

12/ Data for 1951 through 1959 are from Simpson (1960).

13/ Data for 1960 through 1973 are from ADF&G Commercial Fisheries Statis-

tical leaflets. ‘
14/ Data for 1974 through 1984 are from Randall et al. (1984) and (1985).

15/ Preliminary data.




' Apbéh&ix 11. Reported harvests of commercial salmon catches by
species and year, Copper River Area, 1889 through

1984 .1/ :
Year King Sockeye Coho Pink Chum
18892/ 242,790
1890 5,491 411,190
1891 6,185 710,740
1892
1893 8,674 792,690 72,000
1894 8,494 710,000 17,000
1895 10,248 507,630 142,937
1896 1,407 714,595 31,862
1897 2,044 371,487 25,605
1898 1,850 417,171
1899 4,682 527,122
1900 3,462 748,310 88,175
1901 6,558 781,438
1902 2,500 800,044
1903 4,600 814,345
1904 5.014 501,630
1905 20,000 320,000
1906 2,165 265,378 .
1907 869 263,557
1908 466,414
1909 3,067 316,688
1910 974 221,993 18,149
1911 1,358 407,559 33,660
1912 6,181 456,390 36,238
1913 2,307 404,914
1914 3,043 570,959 42,192
1915 7,334 818,729 12,098 16,076
1916 14,259 569,531 118,267 31,578 67
1917 13,930 919,818 126,073 8,845
1918 19,627 1,492,356 74,379 5,361 686
1919 13,266 1,328,643 53,468
1920 22,997 854,624 73,924
1921 11,466 570,291 377
1922 10,075 505,775
1923 10,339 625,875 462
1924 15,862 790,835 41,889 186 23
1925 19,728 160,721 153,376 20 4
1926 21,338 211,341 177,781 85
1927 35,5983/  341,2913/  410,3503
1928 42,166%  s84,3192
1929 43,866 918,065
1930 23,181 805,999
1931 35,268 804,497 109,319%/
1932 29,403 828,920
1933 14,073 645, 540 96,263 2728/
1934 10,407 975,916 2.686
1935 2,352 111,579 79,722 - 153
continued



Appendix 11. Reported harvests of commercial salmon catches by
species and year, Copper River Area, 1889 through

1984.1/
Year King Sockeye Coho Pink Chum
1936 6,939 862,789 255
1937 11,538 1,024,416 45,535 1,802
1938 7,614 767,721 1,785 5001/
1939 6,555 633,733 6,809 2,805 40
1940 3,876 435,993 266,892
1941 9,225 432,941 700,086 9,503 200
1942 15,762 562,092 710,014 1,394 150
1943 14,670 700,439 186,380 918
1944 7,638 769,552 294,619
1945 18,063 823,805 349,580 390
1946 23,329 538,407 219,853
1947 15,182 352,077 188,965
1948 4,367 168,724 243,848
1949 9,300 441,776 136,876
1950 17,777 800,451 171,690 34 50
19518/ 17,439 451,943 154,418 101 48
1952 29,355 1,136,286 163,740 6,284 1,091
1953 12,198 563,708 . 29,866 166 46
1954 15,764 1,099,564 157,941 135 272
1955 20,438 636,005 158,208 149 12
1956 11,702 540,575 109,248 1,131 54
1957 8,151 541,637 58,705 1,841 1,224
1958 6,965 307, 342 81,610 8,872 181
1959 9,833 299,782 132,259 940 67
19602/ 8,673 360,667 137,957 375 314
1961 7,621 528,223 133,987 1,639 106
1962 14,792 677,626 174,628 1,880 513
1963 10,871 375,029 202,621 1,487 85 -
1964 12,751 699,548 242,666 548 62
1965 15,390 818,277 70,786 803 331
1966 11,422 1,005,615 116,147 717 115
1967 9,853 508,327 160,532 573 218
1968 9,743 573,261 230,867 4,343 473
1969 14,040 696,836 77,405 847 244
1970 19,375 1,115,695 161,892 645 687
1971 16,486 616,801 208,915 1,762 5,287
1972 22,349 727,144 103,211 2,304 717
1973 19,948 332,816 132,272 8,964 10,713
197419/ 18,980 607,766 46,625 9,839 664
1975 19, 644 335,687 53,502 236 . 807
1976 31,479 865,195 111,900 3,392 178
1977 22,089 619,140 131,356 23,185 335
1978 29,062 249,872 220,338 3,512 2,233
1979 17,678 80,528 194,885 1,295 107
1980 8,454 18,908 225,299 3,966 198
1981 20,178 477,662 310,154 23,952 1,799
1982 47,362 1,177,632 454,763 7,154 1,177

continued



Appendlx 11. Reported harvests of commerc1a1 salmon catches by
species and year, Copper River Area, 1889 through

1984.1

Year King Sockeye Coho Pink Chum
1983 50,022 633,010 234,243 7,345 2,217
198411/ 38,955 899,776 - 382,432 32,194 6,935
Average _ |

all years 14,134 605,289 . 156,643 4,657 946
Average |

1960-1984 19,889 600,042 180,775 5,718 1,461

1/ Adapted from Pirtle (1976) and Randall et al. (1985).

2/ Data for 1889 through 1927 are from Rich and Ball (1932).

3/ Data from 1927 through 1950 include Bering River catch data. King
salmon estimates for the years 1927 through 1945 are based on case pack
data and a conversion factor of 3 king salmon per case. Coho salmon esti-
mates for the years 1931 through 1950 are based on case pack data and a
conversion factor of 8.5 coho salmon per case.

4/ Data from 1928 through 1950 are from US Fish and Wildlife Service,

Bureau of Commercial Fisheries, annual management reports.

S/ Data for 1928 through 1955 are from Thompson (1954).

6/ Data for 1933 through 1950 are from US Fish and Wildlife, "Alaska Fish-
ery and Fur Seal Industry." Estimated from case pack and a conversion fac-
tor of 17 pink salmon per case. '

1/ Data for 1938 through 1950 are from US Fish and Wildlife, "Alaska Fish-
ery and Fur Seal Industry." Estimated from case pack and a conversion fac-
tor of 10 chum salmon per case.

8/ Data for 1951 through 1959 are from Simpson (1960).

9/ Data for 1960 through 1973 are from ADF&G Commercial Fisheries Statisti-

cal leaflets.
10/ Data for 1974 through 1984 are from Randall et al. (1984) and (1985).

11/ Preliminary data.
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Appendix 12. Approximate exvessel value of salmon harvested by purse seine, drift gill
net and set gill net fishermen, Prince William Sound Region, 1960 through

1984 . . Set
Purse Seine prift Gill Net Gill Net Grand
------------------------------------------------------------------------------------------------------ Total
General Copper Bering ALl

Year Districts Coghill  Unakwik Total River River Coghill Unakwik Eshamy Total  Eshamy Gear

1960 1,227.6 e/ 3/ 1,227.6 7461 129.4 &/ 3/ closed  875.5 closed  2,103.1
1961  1,192.3 no record 3/ 1,192.3  997.2  154.4  259.9 3/ 2 44115 5/ 2,603.8
1962 4,175.4 no record no record 4,175.4 1,366.9  182.6 26.3%/ 2/ q,575.8 5/ 5,751.2
1963 3,032.9 no record no record 3,032.9 905.1 158.6 34.75/ closed 1,098.4 closed 4,131.3
1964 2,245.6 no record no record 2,245.6 1,598.1 165.0 62.35/ closed 1,825.4 closed 4,071.0
1965 1,021.8 190.5%/ 1,212.3  1,399.6  89.3 239.2%/ 2/ q,728.1 5/ 2,940.4
1966  1,357.5 67.5Y 1,425.0 2,059.9  119.5 129.3%/ 2/ 5,308.7 5/ 3,733.7
1967 1,227.5 130.5%/ 1,358.0 1,271.7  103.3 126.1%  closed 1,501.1 closed  2,859.1
1968 1,156.2 133.9%/ 1,290.1 1,522.8  170.2 235.6%  closed 1-928.6 closed  3,218.7
1969  2,053.4 174.9%/ 2,228.3 1,588.4  81.5 334.3%Y 13.0  2,017.2  138.1  4,383.6
1970 1,472.0 74.5% 1,546.5 2,680.1  269.2 124.4%/ 7.7 3,081.4  56.2  4,684.1
1971 3,647.7 346.9% 3,993.6 1,882.1 261.2  184.1 11.8 closed = 2,339.2 closed  6,332.8
1972 closed closed closed 0 2,041.0 147.3  368.7 28.8  71.9 2,657.7 127.0  2,784.7
1973  5,005.0 171.3 0 ' 5,176.3 2,777.5  478.5 T14.7 47.0 113.5 4,131.2  98.8  9,406.3
1974 closed  143.4 closed 143.4  2,953.0 172.7  745.8 3.3  523.4 4,458.2  167.2  4,768.8
1975  5,423.5  202.9 0 5,626.4 . 1,688.3  196.0  706.8 42.9 closed 2,634.0 closed  8,260.4
1976 5,816.8  237.7  14.5 6,069.0 5,757.1  459.5  708.1 50.5 closed 6,975.2 closed 13,044.2
1977 8,310.4  622.4 0 8,932.8 6,276.2  458.7 2,167.1 61.6  259.4 9,223.0  130.0 18,285.8
1978 4,930.6  16.6  9%4.4 5,192.6 5,274.5 1,207.9 2,370.4 96.2 closed 8,949.0 closed 14,141.6
1979  23,038.8  124.2 0 23,163.0 3,537.4 2,622.3 1,405.3 96.9 closed 7,661.9 closed 30,824.9
1980  21,004.2  220.4  14.2 21,238.8  2,503.4 1,010.5 1,118.5 18.8 8.6 4,658.8  15.7 25,913.3
1981  45,778.1  181.2  209.2 46,170.5 8,278.9 1,307.9 2,470.2 35.7 closed 12,092.7 closed 58,263.2
1982 18,725.4 1,486.0  77.4 20,286.8 13,543.1 1,929.2 6,269.4 -278.7 closed 22,019.4 closed 42,306.2
1983 14,061.0  57.5 4.0 14,122.5 6,783.5 1,930.0 1,117.0 78.1  324.1 10,232.7  194.5 24,549.7
1988 19,400.7  15.2 0 19,415.9 13,431.8 3,456.6 2,578.7 169.8  394.8 20,031.7 ° 389.4 39,837.0

1/ Based on average weight and price data as provided by the Cordova Aquatic Marketing Assn. and described by Pirtle (1976)
and Randall et al. (1984). :

2/ Coghill District created in 1961.

3/ Unakwik District created in 1962.

4/ Coghill and Unakwik catches combined.

5/ dorift and set gill net catches combined.
6/ Preliminary data.
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Appendix 13. Subsistence fishing permits issued and returned and reported subsistence

harvests of

salmon in the Upper Copper River drainage, 1960 through 1984.
Fishwheel

Total

Reported Estimated

Catch

Total~

...........................................

King

Total

Reported Estimated

Catch

Totalg/

Estimate

Fishwheel

....................................................................................................................................

Dip Fish-
Year Net wheel Total
1960 44 33 7
1961 307 82 389
1962 435 117 552
1963 361 140 501
1964 794 200 994
1965 982 143 1,125

130
320
316
212
214

62,614
72,257
47,306

21,993
33,706
37,088
24,011
18,895
17,685

9,217
14,654
28,423
21,655
16,939
18,173
37,352
68,643
79,392
50,734

356
768
334
405
328
343
205
276
233
103
272
302
639
324
762

31,335
41,083
39,342
28,631

109,726
118,734
79,365

....................................................................................................................................

Dip Net
Coho Other
7 127
108 355
9 157
85 21
1 77
0 332
0 301
0 56
143 49
127 12
548 39
339 50
196 2
10 14
159 1
0 13
0 58
425 42
424 5
670 20
578 29
683 16
975 26
1,281 101
669 19
301 77

Coho Other
18 55
442 240
287 16
473 102
52 430
52 632
0 2

0 138
90 93
97 10
6 42
24 2
52 14
41 56
4 32

0 20
24 0
29 90
163 1
82 75
61 96
166 10
271 1A
409 21
120 10
19 93

....................................................................................................................................

1/ Adapted from Randall et al. (1985) and Roberson (personal communication).

2/ Reported catch expanded by ratio of number of permits issued to number of permits returned.

3/ Last use of dip net/fishwheel combination permits.
4/ First issuance of permits at Chitina.

2/ Last use of "black list."

6/ Permits issued at Chitina and Glennallen only.




Appendix 14, Subsistence fishing permits issued and returned and reported
subsistence harvests of salmon on the Copper River Delta, 1960

through 1984.

Permits Returned

Permits Unsuc - Suc- =00 me e me e med e e o=
Year Issued Unused cessful cessful Total King Sockeye Coho Total
1960 13 2/ 2/ 3/ 2/ 0 0 158 158
1961 14 2/ 2/ 3/ 14 60 137 99 296
1962 14 2/ 2/ 3/ 2/ 44 135 3 182
1963 8 0 2 6 8 3 13 157 173
1964 5 2 0 0 3 14 0 0 14
1965 31 5 2 13 20 12 459 85 556
1966 45 10 T2 19 31 47 175 0 222
1967 61 19 9 28 56 83 153 0 236
1968 17 8 1 6 15 11 36 0 47
1969 49 13 7 13 33 16 63 85 164
1970 32 3 1 23 27 66 179 0 245
1971 29 9 12 5 26 10 32 4 46
1972 104 5 0 75 80 149 569 53 771
1973 94 0 0 89 89 153 326 180 659
1974 9 2 2 1 5 5 4 2 11
1975 2 0 0 2 2 0 5 0 5
1976 27 0 0 14 14 1 10 0 11
1977 23 0 0 22 22 10 71 0 81
1978 34 19 0 9 28 37 18 12 67
1979 49 20 4 17 41 45 26 17 88
1980 39 17 6 12 35 19 27 17 63
1981 72 21 4 26 51 48 145 106 297
1982 108 42 3 45 90 60 634 106  802%/
1983 87 41 4 27 73 79 107 57 2542/
1984 118 47 14 43 104 68 324 135 5498/
Avg. 43 11 3 20 35 42 146 s1 240

all years

1/ Adapted from Randall et al. (1985).
2/ No record.

3/ Unknown.

4/ Includes 1 pink and 1 chum salmon.
5/ Includes 11 pink salmon.

6/ Includes 22 pink salmon.




Appendix 15. Subsistence fishing permits issued and returned and reported
subsistence harvests of salmon in the Prince William Sound Area,

1960 through 1984.

Permits Catch
Year Issued Returned King Sockeye Coho Pink Chum UnknownZ/
1960 50 139 505 1,292 75 150
1961 12 1 41 123 732 3
1962 9 119 214 142
1963 9 3 416 298 24
1964 15 11 900
1965 22 16 179 25
1966 3 3 3 19 20 50
1967 4 3 4 4
1968 4 3 20 156 22
1969 7 3 16 ’
1970 1 1
1971 3 2 46
1972 0 0 289
1973 19 16
1974 3 1
1975 2 0
1976 0 0
1977 4 4
1978 3 2
1979 15 2
1980 26 15 7 6
1981 12 8 3 29 2
1982 35 27 84 4 31 24
1983 26 21 22 36 9 79
1984 8 10 13
Average 12 5 0 13 63 155 17 7

1/ Does not include harvests in the Copper River or Bering River districts.

Adapted from Randall et al. (1985).
2/ Catches not reported by species.




Appendix 16, Estimates of- sport fishing effort and sport harvests of salmon in
the Prince William Sound, Copper-Bering River Region, 1977 through

1984 .1/
Days
Location Year Fished2/ King Sockeye Coho Pink Chum
Valdez Bay 1977 19,423 247 557 5,277 12,020 219
marine waters 1978 12,687 58 78 3,582 7,910 1,444
1979 19,068 88 141 6,403 13,217 845
1980 18,707 121 568 5,545 11,606 913
1981 18,716 76 367 4,018 11,686 572
1982 13,904 210 241 4,014 6,634 639
1983 15,764 241 343 4,710 8,696 976
1984 18,620 125 786 5,138 9,639 1,397
Average 17,111 146 385 4,836 10,176 876
Passage Canal 19773/
marine waters 1978
1979 4,134 29 0 7614/ 573 0
1980 3,756 26 0 1,541%/ 1,343 0
1981 4,875 0 0 324/ 691 0
1982 4,520 42 0 1,635% 2,065 0
1983 6,10 41 0 2944/ 2 014 0
1984 4,166 212 62 54,94 935 0
Average 4,592 58 10 802 1,270 0
-other marine 19772/
areas2/ 19783/
1979 10,737 215 1,210 2,833 2,836 573
1980 8,854 121 861 2,282 2,919 3%
1981 10,078 248 562 1,134 1,534 324
1982 12,402 147 1,603 2,484 2,903 440
1983 14,196 314 1,397 2,916 3,284 262
1984 17,884 37 1,110 1,535 2,306 324
Average 12,359 180 1,124 2,197 2,630 326
Coghill Lake and 19773/
vicinity . 1978
1979 1,273 0 629 0 654 64
1980 1,371 0 1,524 0 276 52
1981 1,734 0 572 0 637 11
1982 1,621 0 1,520 0 723 63
1983 809 0 781 0 168 21
1984 786 0 249 12 112 12
Average 1,266 0 879 2 428 37
continued



Appendix 16. Estimates of sport fishing effort and sport harvests of salmon in
the Prince William Sound, Copper-Bering River Region, 1977 through
1984 (cont'd).l/

Days i
Location Year FishedZ/ King Sockeye Coho Pink Chum
Eshamy Lake and 19773/
vicinity 1978 2,305 0 2,099 0 511 0
1979 1,038 0 990 0 237 0
1980 714 0 138 0 121 0
1981 868 0 465 0 65 0
1982 1,007 0 671 0 210 0
1983 1,180 0 1,315 0 157 0
1984 1,740 0 736 37 449 0
Average 1,265 0 916 5 250 0
Shrode Lake and 1977 1,209 0 319 0 658 25
vicinity 1978 1,314 0 1,229 0 310 0
1979 424 0 94 0 173 0
1980 657 0 95 0 17 0
1981 426 0 33 0 64 22
1982 307 0 105 0 105 52
1983 371 0 41 0 168 0
19843/
Average 673 0 274 0 214 14
other lakes in 1977§/
Prince William 19783/
Sound 1979 1,698 0 0 0 0 0
1980 1,100 0 0 0 0 0
1981 769 0 0 0 0 0
1982 717 0 94 52 1 0
1983 3,710 0 453 619 42 0
1984 2,191 0 773 125 175 12
Average 1,698 0 220 133 36 2
other streams in 19773/
Prince William 1978
Sound 1979 3,333 10 346 1,310 200 . 18
1980 4,355 34 594 1,119 525 26
1981 1,358 0 140 367 97 43
1982 2,047 0 52 713 283 10
1983 2,497 0 109 849 147 10
1984 8,430 37 286 1,683 860 25
Average 3,670 14 255 1,007 352 22
continued



Appendix 16. Estimates of sport fishing effort and sport harvests of salmon in
the Prince William Sound, Copper-Bering River Region, 1977 through

1984 (cont'd).L/

Days
Location Year Fished?/ King Sockeye Coho Pink Chum
Gulkana River 1977 4,165 421 1,180
1978 6,570 606 662
1979 17,323 2,440 545
1980 13,752 1,688 1,248
1981 14,430 1,469 1,447
1982 14,979 1,603 1,896
1983 16,911 2,224 1,921
1984 12,870 1,676 1,489
Average 12,625 1,516 1,299 0 0 0
other areas in 1977 22,130 111 2,482 269
Upper Copper 1978 13,334 35 944 126
River drainage 1979 18,895 508 1,054 412
1980 16,636 413 861 164
1981 15,297 248 76 0
1982 15,474 199 1,457 398
1983 11,687 355 698 84
1984 21,294 1,111 1,778 496
Average 16,843 373 1,169 244 0 0
Eyak River 1977 3,544 209 1,229
1978 2,003 127 704
1979 4,653 362 2,633
1980 6,954 69 4,822
1981 3,910 43 2,948
1982 4,043 0 2,096
1983 2,647 192 1,017
1984 3,731 75 1,284 12
Average 3,936 0 135 2,092 2 0
total all marine 1977 20,632 247 876 5,277 12,678 244
and freshwaters 1978 16,306 58 3,406 3,582 8,731 1,444
of the Prince 1979 41,705 342 3,410 11,307 17,890 1,500
William Sound 1980 39,514 302 3,780 10,487 16,807 1,025
Area 1981 38,824 324 2,139 5,551 14,774 972
1982 36,525 399 4,286 8,898 12,924 1,204
1983 44,630 596 4,439 9,388 14,676 1,269
1984 53,817 411 4,002 9,079 14,476 1,770
Average 36,494 335 3,292 7,946 14,120 1,179

continued



Appendix 16. Estimates of sport fishing effort and sport harvests of salmon in
the Prince William Sound, Copper-Bering River Region, 1977 through

1984 (cont'd).1

Days

Location Year Fished?/ King Sockeye Coho Pink Chum
total all fresh- 1977 29,839 532 3,871 1,498 0 0
waters of the 1978 21,907 641 1,733 830 0 0
Copper River 1979 40,871 ° 2,948 1,961 3,045 -0 0
Area 1980 37,342 2,101 2,178 4,986 . 0 0
1981 33,637 1,717 1,566 2,948 0 0

1982 34,496 1,802 3,353 2,494 0 0

1983 31,245 2,579 2,811 1,101 0 0

1984 37,895 2,787 3,342 1,780 12 0

Average 33,404 1,888 2,602 2,335 2 0

total all marine 1977 50,471 779 4,747 6,775 12,678 244
and freshwaters 1978 38,213 699 5,139 4,412 8,731 1,444
of the Prince 1979 82,576 3,290 5,371 14,352 17,890 1,500
William Sound 1980 76,856 2,403 5,958 15,473 16,807 1,025
and Copper River 1981 72,461 2,041 3,705 8,499 14,774 972
areas combined 1982 71,021 2,201 7,639 11,392 12,924 1,204
1983 75,875 3,175 7.250 10,489 14,676 1,269

1984 91,712 3,198 7,344 10,859 14,488 1,770

Average 69,898 2,223 5,894 10,281 14,121 1,179

1l/ Does not include watersheds or marine waters of the Copper River or Bering River
districts. Adapted from Mills (1979, 1980, 198la, 1981b, 1982, 1983, 1984 and
1985). With the exception of coho salmon harvested in Passage Canal, the majority
of fish harvested are thought to be wild stocks. '

2/ Days or parts thereof spent fishing for any species of flSh

3/ No estimates made.

4/ These harvests are, for the most part,
streams.

5/ Does not include Eshamy Lagoon.

6/ Includes Eshamy Lagoon.

attributed to smolt releases in Whittier




Appendix 19. Estimates of pink salmon escapement in index areas of individual fishing districts of
Prince William Sound Area, 1960 through 1984.1/

Year Eastern

Northern

Coghi (1

North-
western

South-
western

Montague

South-
eastern

1961 706,790
1962 650,300
1963 378,050
1964 485,470
1965 258,680
1966 489,800
1967 321,520
1968 360,300
1969 328,960
1970 328,730
1971 529,820
1972 317,450
1973 264,850

1874 229,370
1975 570,830
1976 446,470
1977 465,970
11978 268,940
1979 782,420
1980 515,380
1981 768,000
1982 566,530
1983 540,480
1984 1,209,050

113,653
123,900
© 253,490
77,760
349,010
54,970
255,710
167,300
136,630
147,880
109,240
161,540
91,610
44,840
186, 130
44,270
123,380
62,150
159,870
223,580
171,410
259,850
325,890
180, 040
591,700

106,830
330,910
298,180
144,920
178,010

70,410
132,900
242,750
104,340
114,520

86,060

.526,950

24,050
561,200
42,660
570,950
50,930
338,750
75,270
66,230
182,430
444,700
264,420
311,200
468,040

" 96,743
117,270

119,010
209,310
174,960
117,350
68,040
301,330
97,450
150,230
84,070
87,580
42,200
2,310

157,860

9,220
65,800
87,920

125,680
174,890
155,670
144,180

165,330 -

209,810
491,120

. 150,992

101,170
94,120
37,780

154,700
53,380
99,690
96,010

153,480

120,230
61,840
96,280
26,170
60,640

135,420
72,140
45,700

193,980

214,920

251,850

121,047

172,341

175,110

173,240

380,710

214,987
289,290
317,360
78,750
121,220
77,000
42,050
23,800
44,100
63,470
73,190
337,540
28,860
106,340
11,800
110,950
12,260
196,970
48,680
323,490
114,170
506, 140
125,870
247,260
193,020

167,747
496,830
271,720
417,190
360,150
255,930
201,150
300,270
183,440
218,060
139,640
373,900
75,550
184,340
89,170
234,210
115, 560
315,510
156,830
1,091,970
302,190
594,890
470,000
634,890
801,540

1,330,821
2,198,980
2,018,010
1,355,740
1,841,620
897,060
1,300,630
1,466,720
1,091,770
1,155,630
890,190
2,121,410
607,400
1,229,910
858, 740
1,618,290
865,600
1,693,330
1,055,880
2,927,290
1,576,110
2,911,510
2,107,230
2,306,200
4,152,260

1/ Does not include escapement data for the Copper River and Bering River districts. Adapted from
Randall et al. (1984).
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Appendix 18, Estimates of chum salmon escapement iniindex areas of individual fishing districts of
Prince William Sound Area, 1960 through 1984. 1/

Year Eastern

Northern

Coghi Ll

North-
western

Eshamy

South-
western

Montague

South-
eastern

1960 92,100
1961 117,950

1962 238,660 .

1963 148,090
1964 176,840
1965 69,180
1966 85,480
1967 97,420
1968 99,350
1969 81,140
1970 58,180
1971 79,930
1972 134,780
1973 267,210
1876 92,840
1975 28,220
1976 17,870
1977 53,200
1978 102,290
1979 57,450
1980 32,160
1981 92,240
1982 175,950
1983 145,670
1984 131,130

2,729
50,420
67,670
68,390
64,750
20,980
39,440
50,930
31,530
9,770
6,100
16,190
79,030
143,420
53,830
7,820
26,520
36,360

25,410

17,040
34,250
39,740
80,200
91,770
60,400

33,560
60,700
63,760
77,160
104,950
22,020
28,720
10,560
22,950
37,700
17,330
15,450
25,890
78,810
39,700
7,100
35,750
41,640

17 &8N

[ i

13,150
12,610
30,740
" 24,150
62,800
24,460

800

40
20
300

390
120

70
170

440

W N O O o o

201,877
338,350
486,840
371,160
442,550
195,670
223,370
187,760
196,280
164,490
102,330
166,780
301,680
546,590
194,880

46,790

83,890
144,610
161,880

97,680

87,420
202,230
326,660
359,890
225,160

1/ Does not include escapement data for the Copper River and Bering River districts. No chum salmon
escapement data has been collected in the Unakwik District. Adapted from Randall et al. (1985).




Appendix 19. Reported commercial drift gill net and purse seine
catches of salmon by species and gear type in the
Unakwik District, 1971 through 1984,

'Drift Gill Net Catches2/

Year King Sockeye Coho Pink Chum
1971 0 1,508 0 14,318 1,837
1972 2 10,010 0 3,445 859
1973 1 8,858 0 119 91
1974 5 10,449 3 10,911 500
1975 4 11,449 0 84 70
1976 4 8,421 0 2,744 331
1977 3 7,912 2 257 141
1978 24 9,116 0 2,082 597
1979 11 9,250 9 2,359 289
1980 0 1,547 6 4,815 727
1981 0 2,445 0 4,488 1,369
1982 1 48,644 0 334 597
1983 8 13,275 0 1,517 1,423
19844/ 1 18,513 0 26,864 6,954
Avg 5 11,528 1 5,310 1,128
Purse Seine Catchesg/

1973 closed

1974 closed

1975 closed

1976 0 7 0 8,526 225
1977 closed .

1978 3 268 5 55,115 5,025
1979 closed

1980 0 6 0 9,113 355
1981 0 108 0 71,624 17,650
1982 0 2 4 88,837 517
1983 0 6 0 2,460 693
19844/ 0 0 0 0 0
Avg 0 33 1 19,640 2,039

1/ Adapted from Randall et al. (1982, 1983, 1984 and 1985).
2/ Prior to 1971, drift gill net catch reports were combined with

Coghill data.
3/ Prior to 1973, seine catch reports were combined with Coghill

data.
4/ Preliminary data.




Appendix 20. Salmon escapement counts derived by tower, weir,
aerial surveys and ground surveys in the Coghill

District, 1960 through 1984.1

Year King Sockeyeg/ Coho3/ Pink%/ Chum®/.
1960 129,000/ 106,832 33,560
1961 54,792 330,910 60,700
1962 26,866 298,180 63,760
1963 63,984 280 144,920 77,160
1964 22,2003/ 178,070 104,950
1965 40,000 70,410 22,020
1966 80,000 132,900 28,720
1967 11,8008/ 242,750 10,560
1968 11,8003/ 104,340 22,950
1969 - 10,142%/ 114,520 37,700
1970 9,658%/ 86,060 17,330
1971 15,0003/ 526,950 15,450
1972 16,392 24,050 25,890
1973 13,281 561,200 78,810
1974 22,333 42,660 39,700
1975 34,855 570,950 7,100
1976 9,056 50,930 35,750
1977 31,562 338,750 41,640
1978 42,284 : 75,270 13,550
1979 48,281 66,230 13,150
1980 142,253 182,430 12,610
1981 156,112/ 44t 700 30,740
1982 180,314/ 264,420 24,150
1983 38,783/ 311,200 62,800
19848/ 21 63,6221/ 468,040 24,460
Avg 1 50,975 11 229,507 36,208

1/ Adapted from Pirtle (1976) and Randall et al. (1983, 1984 and
1985).

2/ Only an estimate for Coghill River. With the noted exceptions,
counts were derived by counting tower from 1961 through 1973 and weir
commencing in 1973. '

3/ Aerial and/or ground survey estimate of entire Coghill River
drainage. :

4/ Aerial and/or ground survey estimates of spawners in 8 to 24 index
streams throughout Port Wells.

5/ Aerial and/or ground survey estimates of spawners. in 6 to 12 index
streams throughout Port Wells.

6/ Unexpanded tower count.

71/ Includes jacks.
8/ Murray (personal communication, 1985).




Appendix 21. Reported commercial drift gill net and purse seine
catches of salmon by species and gear type in the -
Coghill District, 1971 through 1984.

Drift Gill Net Catchesz/

Year King Sockeye Coho Pink Chum
1971 73 45,514 54 68,883 52,829
1972 67 134,628 296 5,961 18,503
1973 144 74,426 237 61,328 68,311
1974 156 95,610 103 98,149 51,428
1975 525 142,864 357 99,492 32,438
1976 102 54,334 72 53,219 89,140
1977 124 154,342 49 332,859 127,476
1978 469 193,899 64 49,527 100,679
1979 543 75,753 1,837 259,372 56,916
1980 196 54,679 1,028 357,967 66,221
1981 148 102,094 387 529,998 135,962
1982 89 925,757 169 182,758 246,694
1993 975 36,781 1,243 385,518 232,098
19844/ 396 95,956 567 897,496 264,878
Avg 286 156,188 462 241,609 110,255
Purse Seine Catchesg/

1973 40 2,856 18 68,918 16,403
1974 192 4,273 22 54,268 7,720
1975 246 4,985 30 145,155 2,561
1976 83 6,159 29 56,967 30,328
1977 40 16,436 50 230,215 ' 37,102
1978 206 9,623 34 13,059 14,007
1979 692 3,047 55 38,560 5,709
1980 2,159 134,876 4,702
1981 1,746 19,306 22,941
1982 23 16,782 29 1,042,396 144,879
1983 234 5 38,889 8,329
19844/ 21 10,011 1,126
Avg 127 5,693 23 154,385 24,651

1/ Adapted from Randall et al. (1982, 1983 and 1985).
2/ Prior to 1971, drift gill net catch reports were combined with

Unakwik data.
3/ Prior to 1973, seine catch reports were combined with Unakwik

data.
4/ Preliminary data.




Appendix 22. Reported commercial catches of salmon b{ species in
the Eshamy District, 1904 through 1984 .1/

Year King Sockeye Coho Pink Chum
19042/ 55,000

1905 98,750

1906 55,500

1907 17,500

1908 117,000

1909 135,750

1910 68,750

1911 7,500

1912 16,250

1913 55,000

1914 50,000

1915 25,000

1916 , 17,000

1917 100,000

1918 103,750

1919 45,000

1920 20,500

1921 60,500

1922 97.050

1923 116,000

1924 ' 2,500

1925 5,000

1926 10,500

1927 15,500 .

1928 no records

1929 no records

1930 no records :

19312/ 14 21,021 166 5,952 635
1932 27,727 7 10,573 93
1933 6,625 - 7,800 220
1934 7,394 2 7,143

1935 45,474 545 21,296 3,490
1936 29,829 397 59,799 4,062
1937 1 20,582 6 45,544

1938 " 42,476 10 97,708 573
1939 16,772 17,617

1940 13,011 41,734 8,419
1941 ) 18,673 744 30,284 878
1942 51,3903/ '

1943 catch not separated

1944 32,719 534 8,608 1,404
1945 19,743 902 21,371 19,527
1946 31,799 1,330 25,488 12,398
1947 77,703 . 657 32,144 7,007
1948 102,632 434 12,081 3,109
1949 23,556 1,070 40,698 14,112
continued



Appendix 22, Reported commercial catches of salmon by species_in
the Eshamy District, 1904 through 1984 (cont'd) ./

Year King Sockeye Coho Pink Chum
1950 26,772 780 23,289 3,976
1951 78,360 1,580 62,790 9,552
1952 43,128 720 11,025 2,872
1953 15,828 1,070 52,815 9,152
1954 7,848 560 15,666 5,560
1955 12,919 595 26,857 4,806
1956 75,355 788 32,101 14,439
1957 33,665 738 22,672 12,183
1958 -closed-

1959 -closed-

19605/ . -closed-

19612/ 55,133 1,334 113,326 22,918
1962 . 23,857 3,895 76,345 39,909
1963 -closed-

1964 -closed-

19658/ 15,456 71 550 649
1966 20,826 745 36,584 7,896
1967 -closed-

1968 -closed-

1969 61,768 211 25,460 8,136
1970 17,292 579 44,381 5,632
1971 -closed-

1972 52,888 1,146 45,375 26,008
1973 69 16,439 149 21,501 27,546
1974 22 ) 19,034 125 285,441 28,896
1975 -closed-

1976 -closed-

1977 31 26,805 51 87,779 12,562
1978 -closed-

1979 -closed- :

1980 _ 2,661 63 5,331 264
1981 -closed-

1982 -closed-

1983 2 2,052 22 355,099 6,183
19841/ 12 46,716 380 525,502 18,451
Average

all years 2 31,348 277 29,083 4,241

1/ Adapted from Pirtle (1976).

2/ Data for 1904-1927 was interpreted from a graph (Rich and Ball,
1932). Data for king, coho, pink and chum salmon are not available.
Eshamy District consisted of the area between Gunboat Creek and Point

Nowell.

continued



Appendix 22. Reported commercial catches of salmon by species_in
the Eshamy District, 1904 through 1984 (cont'd).

3/ From 1931-1951, U.S. Bureau of Fisheries, Annual Reports. Number
of salmon calculated from case pack on basis of 12 sockeye, 10 coho,
21 pinks and 8 chums per case. Eshamy District consisted of the area
between Port Nellie Juan Light and Granite Bay Point.

4/ From 1960-1983, ADF&G Annual Management reports.

2/ Probably not all from Eshamy District.

6/ Catch since 1965 represents both set and drift gill nets.

7/ Preliminary data.




Appendix 23. Reported commercial gﬂll net catches -of salmon by
species and gear type din the Eshamy District, 1967
through 1984 .1

Set Gill Net Catches

Year King Sockeye Coho Pink Chum
1967 -closed-

1968 -closed- )

1969 13 56,785 182 22,133 7,120
1970 15,309 515 38,637 4,682
1971 -closed-

1972 33 37,771 520 25,013 10,345
1973 28 8,969 78 9,724 10,914
1974 4 6,394 11 68,300 ‘5,408
1975 -closed-

1976 -closed-

1977 9 9,889 2 24,743 4,218
1978 -closed-

1979 -closed-

1980 2,000 38 2,371 134
1981 -closed-

1982 -closed-

1983

19842/ 5 23,226 98 278,176 3,000
Average

all years 5 8,908 80 26,061 2,546

1967 -closed-

1968 ~closed-

1969 3 4,984 29 3,327 1,016
1970 1,911 60 5,689 949
1971 -closed-

1972 49 15,117 626 20,362 15,663
1973 41 7,470 71 11,777 16,632
1974 18 12,640 114 217,141 23,488
1975 -closed-

1976 ~closed-

1977 22 16,916 49 ~-.63,036 8,344
1978 -closed- .

1979 -closed- A

1980 661 25 2,960 130
1981 -closed-

1982 -closed- :

1983 1 724 9 164,856 2,754
19842/ 7 23,490 282 247,326 15,451
Average .

all years 8 4,662 70 40,915 4,690

l/ From ADF&G annual management reports.
2/ Preliminary data. A-56



Appendix 24, Weir and ground survey counts of salmon escapement
in the Eshamy District, 1931, 1932 and 1950 through

1984 .1/

Year King Sockeye Coho Pink Chum
19312/ 16% 78,980% . 4, 741% 6,157%

1932 41% 229,668%  6,372% 3,773%

19503/ 30, 364% 971% 421%

1951 62,661% 1,518+ 5,515%

1952 42,859% 51% 119

1953 4,588% 185% 718%

1954 1,437% 15% 418%

1955 ‘ 13,036%  1,505% 6,611% 717%
1956 2% 46,863% 177% 1,166% 14%
1957 _ 51,308% 400% 4,031% 16%
1958 : 5.224% 27% 273% 3%
1959 6,908% 256% 674

19604/ 13,217% 132% 4,796

1961 47,275% 436% 32,820 20
1962 9,390% 1,677+ 13,830 800
1963 3,092% 232% 11,980

1964 67,729%  1,565% 18,100 40
1965 ~108,963% 532% 9,340 20
1966 26,593% 194 11,290 300
1967 10,821% 192% 13,740

1968 68,04 8% 450% 12,030

1969 61,196% 96% 12,280

1970 11,460% 25% 7,420 390
19712/ 954% 97 7,800 120
1972 : 28, 683% 71% 1,510 70
1973 10,202% 205% 5.390 170
1974 633% 6,330

1975 1,724% 41% 5,720 440
1976 19,367% 125% 5,500

1977 11, 746% 230 32,080

1978 12,580% 20% 5,690

1979 12,169% 12,860

1980 5% Lt 263% 128% 13,813 2
1981 23 ,408% 249% 21,409 13
1982 1% 6,782% 79% 14,080 79
1983 10, 348% 58% 9,280 100
19848/ 2% 36,121% 881+ 17,080 0
Average

all years 2 32,991 647 9,082 90

continued



Appendix 24. Weilr and ground survey counts of salmon escapement
in the Eshamy District, 1931, 1932 and 1950 through

1984 %/

2/ 1931 was the first year that the Eshamy River weir was operated.
1931 and 1932 data from US Bureau of Commercial Fisheries, Alaska
Fishery and Fur Seal Industries reports.

3/ From 1933 through 1949, no counts were made due to lack of funds.
1950 through 1959 data from US Bureau of Commercial Fisheries, Annual
Management rfeports.

4/ 1960 to present data from ADF&G Annual Management reports.

5/ Count not accurate as weir was not fish tight at all times.

* Weir count, dates of operation wvaried annually. All other counts
were from 3 to 5 pink salmon index streams and 2 chum salmon index

stream (Pirtle, 1977).




Appendix 25, Reported commercial catches of salmon by species in
the general seine districts, 1960 through 1984.

017,243
9,706
11,477

1,841,896
2,174,873
6,663,730
5,292,689

4,201,106

2,069,642
2,559,231
2,393,596
2,242,924
4,757,351
2,624,463
6,805,689
2
1,905,012
0
4,208,074
2,897,535
3,861,972
2,660,290
15,114,847
13,300,729
19,993,579
17,622,651
12,711,549
20,222,330

381,858
199,071
847,154
'937,635
534,553
107,761
388,286
192,475
267,650
256,935
202,098
415,368
0
617,488
0
65,410
250,424
395,329
354,839
263,500
407,891
1,745,987

968,700

789,808
905,376

Year King Sockeye
1960 299 35,176
1961 406 478
1962 1,830 16,765
1963 2,293 43,339
1964 65 38,110
1965 880 48,909
1966 620 11,110
1967 3,245 21,118
1968 1,349 10,441
1969 2,766 23,990
1970 1,031 34,222
1971 3,104 18,042
1972 478 0
1973 2,151 22,223
1974 0 0
1975 1,744 29,842
1976 855 43,888
1977 450 104,863
1978 340 9,177
1979 769 61,990
1980 82 126,463
1981 252 147,719
1982 103 56,324
1983 439 38,542
19842 80 151,740
Average

all years 1,025 43,779

rehabilitated and enhanced stocks in
Southwestern,

1/ Includes harvests of wild,
Northwestern,
This does not include seine catches in the

the Eastern, Northern,
Southeastern districts.

Coghill and Unakwik districts.

(1985).
2/ Preliminary data.

15,100

Montague

and

Minor troll harvests which occurred
during 1974 through 1976 are included. Adapted from Randall et al.




Appendix 26. King salmon peak index area escapement data, Copper River ‘Area,

East Fork
Chistochina R.

Gulkana R.
Mendeltna R.
Kaina Ck.
St. Anne Ck.
Manker Ck.
Grayling Ck.

L. Tonsina R.

1971 through 1984

1Y

1971 1972 1973 1976 1975 1976 1977 1978 1979 1980 1981 1982

512 348
269 1,200
56 49
81 89

4 25
30 4
45 47
200 (129)
20y 13

476
623
15
172
(26)
17

47

137

1,317

15

55

32

29

49

65

71

741

(38)

(123)

(26)

19

(48)

161

289 132
777 1,090
35 73
37 91
15 10
6 15
17 (48)
98 35
61 20

137 810 575
921 1,380 718
52 5 3
125 279 247
24 16 8
20 16 35
92 153 66

285 285 70

120 1,260
(754) 1,656
51 70
191 200
19 35
23 49
107 127
191 440
(20) 179

1983 1984
575  S77
931 2,189

12 26
166 382
87 89
141 264
287 279
330 568
41 17

1,233 1,335 1,514

1/ Adapted from Randall, et al. (1984 and 1985).
Brackets indicate an interpolated count.

1,217 1,904

1,496 1,703

1,665 2,973 1,746




Appendix 27, A summary of sockeye salmon escapement data, Copper River Area, 1970 through 1894.

Index Area Counts Estimated
-------------------------- Total Reportéd Reported Estimated Estimated
: Upper Upriver Dip Net Fishwheel Sport Spawning
Year Deltay Rivery Total Runy Catch Catch Catch Esz:pement
1970 36,712 73,945 110,657 265,670 24,938 11,562 1,800 227,370
1971 45,270 70,232 115,502 49,1244 28,115 9,370 4,000 407,639
1972 49,235 32,031 81,266 256,001 18,996 7,856  2,000¢ 227,151
1973 26,801 64,345 91,146 253,156% 16,407 10,943  4,000¢ 221,806
1974 18,493 29,417 47,910 no estimate 15,143 7,657 2,0005/ no estimate
1975 32,060 11,190 43,250 no estimate  7,6% 5,626 4,000 no estimate
1976 41,000 ' 24,276 65,276 no estimate 12,205 8,726 3,0005/ no estimate
1977 40,455 72,763 113,218 no estimate 22,755 13,59 3,6621/ no estimate
1978 65,850 23,488 89,338 194,372% 16,863 5,553 1,606~ 170,350
1979 80,700 29,523 110,223 28,700% 12,069 11,530 1,500 223,511
1980 119,150 55,595 174,745 283,856% 12,287 9,150  2,109Y 260,310
1981 82,850 76,820 159,670 534,263% 26,763 26,245 1,537  uro,m32
1982 62,000 89,945 - 151,945 w721 59,713 37,086 3,353 367,125
1983 67,545 77,410 144,955 545,724 66,620 34,375 2,609 442,110
1984 83,440 92,790 176,230 536,806 it 20,101 3,267 468,461
Average 56,771 54,918 111,689 366,816  29,795% 16,7068 2,53  m7,meY

.....................................................................................................

1/ Peak aerial survey counts in 7 index spawning areas.

2/ Peak aerial survey counts in 20 index spawning areas.

3/ The actual spawning escapement can be derived by subtracting estimates of Upper Copper River sport
and subsistence harvests. '
&/ Escapement estimates of sockeye salmon tagged at Miles Lake and recaptured at Woods Canyon.

2/ Estimates provided by Williams (personal communication).

§/ Escapement estimates based on sonar counters located at the outlet of Miles Lake. These counts are
__not segregated by species; however, the majority of the counts are believed to be sockeye salmon.

7/ Based on statewide harvest survey presented in Mills (1978, 1980, 1981a, 1981b, 1982, 1983, 1984
and 1985).
8/ Average based on data for 1970 through 1973 and 1978 through 1984.
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Appendix 28. Sockeye salmon peak index area escapement data, Copper RiverlArea, 1971

. 1972

1973

through 1984.1/

....................................................................................................................................

4,625
2,000
2,400
1,468
1,500
1,500
5,000

17,500

8,000
2,500
1,200
2,000
460
400

11,300
10,000
9,500
8,500
2,500
26,050
15,000

11,700
9,500
13,000
7,000
6,000
5,300
9,500

8,900
12,000
13,000

6,500

6,000

9,000
11,000

49,235

18,493

32,060

41,000

80,700

119,150

82,850

66,400

....................................................................................................................................

4,500
7,400
1,200
1,435
2,500
350
4,300
10,500
500
5,700
6,300
9,275
2,200
2,700
3,400
10

150

400
200
500

2,100
332

G

300
900
600

1,700
900
125

0
10

2,800

4,200

1,100

1,900
900

16
250
600
100

2,200

2,450

25

(275) 50
(432) 4
5,200 300
7,000 1,150
3,900 725
725 1,050
650 75
750 80
3,800 2,500
6,000 2,700
650 150
5,900 800
8,000 2,650
. 8,400 600
6,900 1,300
3,500 3,600
300 1,200
7,100 525
877 1,425
(404) 504

450
7
450
730
350

1,300

13
155

1,900

5,400
460

2,600

1,700

- 650
350

2,500

1,000

3,375

3,100
465

250
1,725
1,800
4,700
4,830

320
20
450
1,500
2,200
810
3,400
8,800

15,000

10,500
7,400

300
5,300
1,325

290

Index Area 1971
Copper River Delta
Eyak L. McKinley 5,800
L. 39 Mile Ck. 1,200
Tokun L. Little 8,270
Martin L. Martin 20,000
L. Martin River . 3,000
Martin L. 2,000
Martin River Sl. 5,000
Delta Total 45,270
Upper Copper River
Salmon Ck. (275)
Tonsina L. 500
Mahlo Ck. 12,400
St. Anne Ck. 25,100
Mendeltna Ck. 870
Keg Ck. (810)
Dickey Ck. “170
Swede L. 9
paxson L. outlet 3,400
Mud Ck. inlet 7,900
Mud Ck. & L. 600
Mud Ck.-Summit L. 3,250
Fish L. . 700
Bad Crossing #18#2 ‘ 6 .
Fish Ck. 900
Mentasta L. 2,295
Suslota L. 4,550
" Tanada L. 4,093
Long L. 2,000
Tana R. (604)
Upper River Total 70,232

32,031

64,345

29,117

11,190
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Appendix 28. Sockeye salmon peak index area escapement data, Copper River Area, 1971 through 1984.1/

1/ Adapted from Randall (1984) and Roberson (personal communication). These data represent the greatest or peak numbér of spawners
that were observed in selected spawning areas. These area counts ‘are used as an index of relative escapement magnitude in the numer-

ous spawning areas of the Copper River Delta and Upper Copper River. Unless noted otherwise, data were obtained by aerial means.
Brackets indicate interpolated data.

. P - indicates poor survey conditions.

G - indicates ground survey count.

o



Appendix 29. Coho salmon aerial survey data, Copper River Delta, 1964, 1965, 1968, 1969, 1971 and
1973 through 1984.1/

Index Area 1964 1965 1968 1969 1971 1973 1976 1975 1976 1977
Eyak L. 4,000 3,500 150 (416) (2,070) 2,000 175 7,350 3,000 3,700
Hatchery Ck. 300 400 3 (93)  (600)  (237)  (523) (579) (148)  (573)
Power Ck. (1,151)  (319)  (100)  (120)  (774)  (306)  (675) (747) (191)  (739)
1bek Ck. 1,950 2,000  (327) 250 (2,179) (1,065) 4,500 3,500  (540) 3,500
19 Mite ck. 50 300 33) (44)  (218)  (107)  (267) 200 (54) 35
McKintey Ck.  (1,050) (287)  (82)  (110)  (545)  (266) 15 (740) (135)  (679)
satmon ck. 800 500 (90) 350 (599  (293)  (733) (B14)  (149) 1,300
26-27 Mile Ck. (280)  (76)  (22) (29 - (145) 1 (178 197y (36)  (181)
39 Mile Ck. 400 300 300 300 (1,380) 2,950 6,500 2,500  (342) 3,000
Goat Mt. Ck. 5,300  (497)  (142) 500 (944)  (461) (1,155) 1,500  (234) (1,177)
Pleasant Ck. 8,000 900 25 350 (745) 500 550  (100) (185) 1,500
Tokun L. 200 200 450 150 272) 150 125  (370)  (68)  (340)
Tokun R. (945) (258)  (74) (99  (490) 150 (333) 500  (122)  (611)
L. Martin L.  (1,575) (430) (123) 300 817 115 700 350  (203) (1,019)
Martin R. (2,695) (735) 300+ 100 1,160 1,532 5,500 525  (347) 2,000
Martin L. (1,085) 50 (85) 350 (563) 50 750  (765) (140)  (701)
Ragged Pt. (1,155)  (315)  (90)  (121) 2,000 (293)  (733)  (B14) (149)  (74T)

Ragged Outlet  (840) (229)  (66) (88)  (436)  (213) 1,800 150  (108) 300
yMartin R. St. 14,000 1,400 1,500 1,000 15,000 1,425 1,600 8,000 1,500 7,300

Total 45,776 12,646 3,877 4,420 30,374 12,134 26,062 28,938 7,511 28,701

1/ Adapted from Pirtle (1976) and Randall, et al. (1984 and 1985). These data represent the greatest
or peak number of spawners that wére observed in selected spawning areas. It should be noted that
counts were made as weather allowed and may or may not have been made during periods of peak abun-
dance. Counts are used as an index of relative escapement magnitude in the numberous spawning areas
of the Copper River Delta and Bering River Area. :

Brackets indicate interpolated data. Factors such as inclement weather, high water levels and turbu-
tence often precluded aerial surveys.
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Appendix 29. Coho salmon aerial survey data, Copper ‘River Delta, 1964, 1965, 1968, 1969, 1971 and
1973 through 1984 (cont'd).1/ -

Index Area 1978 1979 1980 1981 1982 1983 1984
Eyak L. (903) 6,000 9,200 2,750 + 7,000 14,600 6,500
Hetchery Ck. (236)  (616) (1,729) 2,500 125 1,000 1,750
Power Ck. (304)  (795) (2,230) 800 1,500 1,000 1,900
Ibek Ck. 1,575 850 12,110 10,000 1,100 4,200 9,700
19 Mile Ck. 9 500 100 1,500 250 125 125
NcKinley ck. (238) 500 2,500 (1,344) 500 5,000 500
Salmon Ck. (262) (781) 2,000 1,700 4,650 6,500 950
26-27 Mile Ck.  (63) (189)  (635) 250 50 0 350
39 Mile ck. 4,500 600 7,100 1,900 2,000 6,500 8,000
Goat Mt. ck. (412) (1,230) 800 500 50 600
Pleasant Ck. (325) (970) 500 (1,837) 400 350 1,100
Tokun L. . (119)  (355) 2,000 (672) 400 125 0
Tokun R. (214)  (639) 2,200 800 2,000 225 200 -
L. Martin L. (357) (1,065) 1,500 6,000 150 1,125 300
Martin R. 150 460- 12,855 4,000 7,500 3,100 4,000
Martin L. (246) 250 4,500 (1,389) 9,000 6,100 4,800
Ragged Pt. (262)  (781) (2,619) 200 2,500 200 200
Ragged Outlet  (190)  (568) (1,905) = 1,000 50 325 120

Martin R. Sl. 1,700 14,500 22,000 10,900 1,350 9,700 15,500

...................................................................................................

Total © 11,905 31,399 83,983 48,653 31,575 54,075 © 51,795




Appendix 30. Reported harvests of commerciélvsalmon by sEecies
and year, Bering River District, 1896-1984.1/

Year King Sockeye Coho Pink Chum
1896 4002/ 23,9802/
1897 39,269
1898 39,383
1899 27,072
1900 106,167
1901 no report
1902 no report
1903 no report
1904 123,400
1905 no report no report
1906 111 54,074

1907 no report no report
1908 no report no report
1909 no report no report
1910 no report no report
1911 no report no report

1912 no report 41,023 8,000%/
1913 no report 38,519 -
1914  no report 10,202
1915 4 105,614
1916 7 141,278 51,938 14,4922/
1917 321 163,357 78,412
1918 139 173,021 80,218 772 32/
1919 72 139,792 76,729
1920 120 162,582 63,865
1921 3 120,667
1922 72 131,179
1923 86 192,361 24 723 298
1924 111 87,114 80,030
1925 77 52,632 57,018 206
1926 6 37,424 52,668 135
1927 ’ 3/ 3/ Y 4/ 4/
1928
1929
1930
1931
1932
1933 1342/ 19,7512/
1934 70 78,262
1935
1936 213 50,154
1937 86 28,733
1938
1939
1940
1941
1942
continued



Appendix 30. Reported harvests of commercial salmon by sEecies
and year, Bering River District, 1896-1984.L/

Year King Sockeye Coho Pink Chum
1943
1944
1945
1946
1947
1948
1949
1950
1951 348/ 3,591 46,3062/ 58/ 18/
1952 0 13,642
1953 26 8,572
1954 0 129 91,964 9 1
1955 125 34,121 70,100 50 2
1956 147 41,4378/ 53,484 46 5
1957 71 29,142 27,441 27 22
1958 72 23,947 21,202 32 1
1959 77 27,384 58,560 6
1960 632  32,890Y  70,065Y 1262/ 62/
1961 872 60,116 50,883 30 1
1962 246 72,230 55,502 2
1963 95 23,127 88,610 60
1964 36 13,469 78,708
1965 3 10,651 52,114 32
1966 36 24,949 49,818 1
1967 20 11,866 46,138 3 2
1968 10 26,136 67,134 199
1969 4l 38,093 4,033 1
1970 26 23,539 79,264 1 1
1971 105 36,776 88,231 4
1972 107 51,445 19,825 3 1
1973 285 15,426 65,348 2 5
1974 3210/ 4 20819/  5g,61510/ 710/ 210/
1975 162 21,637 24,162 0 0
1976 228 30,908 42,423 43 1
1977 127 14, 445 47,218 192 221
1978 331 33,554 91,097 266 2,391
1979 385 139,015 114,046 6,895 23,094
1980 0 0 108,872 0 0
1981 200 55,585 82,626 9,882 . 8,307
1982 254 129,667 144,752 47 333
1983 610 179,273 117,669 851 4,615
1984 330l 91,7841/ 214,632 3091l 20,408ll/
Average
1960-1984 184 45,632 73,271 901 2,971

continued



Appendix 30, Reported harvests of cdﬁmercial salmoh by sYecies
: and year, Bering River District, 1896-1984 .1/

2/ Data for 1896 through 1925 from Rich and Ball (1932).

3/ Data for 1927 through 1932, 1935, and 1938 through 1950 are
included in the Copper River catch data.

4/ Data for 1927 through 1950 are included in the Copper River
catch data.

5/ Data for 1933, 1934, 1936 and 1937 are from International North
Pacific Fisheries Commission (1974).

6/ Data for 1951 through 1959 are from Simpson (1960).

7/ Data for 1951 through 1955 are from Thompson (1964).

8/ Data for 1956 through 1959 are from Simpson (1960).

9/ Data for 1960 through 1973 are from ADF&G Statistical
leaflets.

10/ Data for 1974 through 1984 are from Randall et al. (1984)
and (1985).

1ll/ Preliminary data.
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Appendix 31. Sockeye and coho salmon aerial escapement survey data, Hering River Area, 1961 through 1984.1/

Index Area 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
sockeye salmon

Bering L. 200 15 400 280 3,180 2,500 9,400 47,000 20,000 21,675 20,000
Dick Ck. 7,1643/ 16,000 4,500 2,800 4,100 3,000 4,350 19,000 15,000 ‘13,500 30,000 16,000
Shephard Ck. 200 450 3,400 3,500 turbid. turbid 5,000 4,000 6,000 10,200 6,000

Kushataka L. 1,000 2,100 1,580 800 345 1,730  turbid turbid turbid turbid

..........................................................................................................................

coho salmon
Katalla R.

17,000
Bering L. 500
Dick Ck. 1,600
Shepard Ck.
Gandil R.
Nichawak R.
Total 19,100
Index Area 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
sockeye salmon
Bering L. * 23,000 20,580 4,000 40,000 8,000 7,000 13,500 12,000 20,000 7,300 26,500 18,000
Dick Ck. 9,600 6,600 1,971 2,000 1,500 6,300 11,000 11,000 20,000 9,500 4,000 11,000
Shephard Ck. 3,000 15,000 150 5,500 glaciat 6,000 silt 7,800 9,000 10,500 9,500 13,000
Kushataka L. 1,625 75 75 2,500 glacial 3,500 2,500 1,000 5,500 1,350 . 1,200 800

........................................................................................................................
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Appendix 31. Sockeye and coho salmon aerial survey escapement data, Bering River Area, 1961 through 1984.1/

coho salmon

Katalla R. 1,200 4,200 2,500 200 5,000 + 3,200 8,000 3,000 11,500 4,800 7,000
Bering L. 52 1,000 50 165 -1,000 700 0 8,000 4,000 6,500
Dick Ck. 650 60 1,200 500 1,625 0 5,500 7,100 5,500
Shepard Ck. 0 600 muddy muddy  muddy
Gandil R. ’ 600 muddy muddy muddy
Nichawak R. 250 5,000 800 1,000
Total 1,902 5,260 3,750 200 5,665 3,200 1,000 11,175 3,600 30,000 16,700 20,000

‘1/ These data represent the greatest or peak number of spawners that were observed in selected spawning areas. It should
be noted that counts were made as weather allowed and may or may not have been made during periods of peak abundance.
Counts are used as an index of relative escapement magnitude in the numerous spawning areas of the Copper River Delta
and Bering River Area. Adpated from Pirtle (1976) and Randall et al. (1984) and (1985).

2/ Includes Bering Lake. '
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Appendix 32. Completed fish habitat improvement projects in the Prince William-Sound, Copper-Bering River Region, 1962 through 1984.

District Stream

Estimates of
Additional Harvestable Adults

Initial Cost

chun’ USDA Fs

Copper River

841-1

Eastern 2
11

20

21

37
52
89
93

99

106

Northern 218

241

Coghill

Tokun Lake
Mile 18

Boswell Bay Ck.

Hartney Ck.
Humpback Ck.
Spring Ck.
Rogue Ck.

Allen Ck.
Control Ck.

Fish Ck.
Kirkwood Ck.
Lagoon Ck.

Gladhough Ck.
Billy's Hole

éannery Ck.

Black Bear Ck.
Unnamed Ck.
Comeback Ck.
Low Ck.

Red Ck.

passing Ck.

Work New Habitat
Accomplished Createdl/
Fertilization
Channel excavation
Channel excavation
Fishpass 83 acres

Log removal
Channelization
Channel improvement
Rechanneling and log
removal

Rechanneling

Rock weirs

Falls blasted
Fishpass 16,800 sq.ft.
Log removal
Log removal 26,500 sqg.ft.
Rechanneling
Rechanneling 44,000 sq.ft.
Channeling 3,100 sq.ft.
Fishpass

Fishpass removal

and blasting 83 acres
Channel cleaning
Channel improvement
Log removal

Stream cleaning
Stream cleaning
Stream cleaning
Stream cleaning

Fishpass 53 acres

Stream cleaning

Sockeyeg/ Cohoé/ Pinké/
145,000
4,200
2,400*
3,700
6,200
400
4,200
700
600
400
600
2,600 400
4,800
400

$5,000 340,000

$89,720

$200 $500

$300 $900

$800 $700

$300 $500

$800  $2,200

$300 $300
$3,200

$20,000 $15,000

$300 $400

$300°  $300

$2,800  $4,000

4,400 $3,200 $200

$300 $300

$6,500  $3,900
$23,000

$1,000 $1,000

$200 $400

$200 $500
500 $3,300
400  $3,300
300 $3,400
$3,300
$28,000
$3,300

continued
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Appendix 32. Completed fish habitat improvement projects in the Prince William Sound; Copper-Bering River Region, 1962 through 1984.

Estimates of

Additional Harvestable Adults Initial Cost
Work New Habitat  ----eec-mmcmonnceccocniciannanoaos cacetntitocanans
District Stream Name Year Accomplished Createdll SOCkeyeg/ Cohoél Pinkﬁl Chum§/ USDA FS ADF&G
307 village Ck. 1978 Stream cleaning 2,500 sq.ft. 400 300 $3,400
414 MHarrison tagoon 1972 Diversion ; $1,500
Ck. 1973 Low flow structure $1,400'
417 Hobo Ck. 1978 Fishpass 264,000 sq.ft. 37,000 $31,000
430 Meacham Ck. 1968 tLog removal $250 $250
1972 tog removal : . $300
432 Swanson R. 1968 Log removal $250 $250
Northwestern 435 Logging Camp 1978 Fishpass - $27,500
Ck. 1979 Pool structure and
log removal $1,680
1981 Fishpass removal
447 Squirrel Ck. 1973 Debris removal ' 8650
455 Paulson Ck. 1969 Channeling ‘ $290 $290
1970 Channeling ’ $900 $900
1981 Fishpass _ 66,000 sq.ft. 9,200 $24,000
476 Shrode Ck. 1962 MWood control gate $6,000 $4,000
1964 Cement fishway $20,000 $11,000
1972 Concrete weir 257 acres 12,800 $5,000 $2,000
164,700 sq.ft. 23,100* .
Eshamy 508 Solf Ck. 1968 Channel improvement 12,000 sq.ft. 1,700 $300 $350
Southwestern 604 Erb Ck. 1969 Channeling $290 $290
665 Bjorn Ck. 1968 Channel improvement $300 $400
677 Hayden Ck. 1968 Rechanneling 10,500 sq.ft. 1,500 $300 $300
687 ‘sockeye Ck. 1982 Fishpass 55 acres 2,800 300 $45,000
688 Otter Lake 1982 Fishpasses and _
barrier medification 58 acres 400 » $106,000

.....................................................................................................................................

continued



Appendix 32. Completed fish habitat improvement projects in the Prince William Sound, Copper-Bering River Region, 1962 through 1984.

District

Stream

Work
Accomptished

New Habitat
Createdll

Estimates of

Additional Harvestable Adults

coho”  pink/

Sockeyeg/

Initial Cost

caur?’ USDA Fs

.........

Montague

Southeastern

707
710
738

744

745

749

759
770
775
810

an

812

Solf Lake

MacLeod Ck.
Hanning Ck.
Russel Ck.

Wilby Ck.
Wild ck.

Shad Ck.

Rocky Ck.

Udall ck.
Pautzke Ck.
Garden Cove
ck.

Etches Ck.

Nuchek Ck.

1968
1967

1968

1983

1967
1967
1970

1969
1970
1969
1970

Channel diversion
Gabion installation
Gabions at outlet
Channelization
Debris removal

Log removal

Log removal

Log and gravel
revetment

Rock barrier removal

150 acres

Log and gravel
revetment

Channel stabilization
Log removal and
channelization

Log removal and drop
structure

Fishpass 30 acres

87,100 sq.ft.

Log removal

cthannel through berm
Channeling and log
removal

Log removal

Debris removal
Rechanneling
Channeling and
revetment

1,500 600
12,200

$119,000

$5,700
$200
$750
$3,200
$50

$800
$200

$800

$500

$600

$200
$108,000

$500
$500

$500
$2,500

$750
$1,900

$1,300
$100

$1,200
$500

$1,200
$1,000

$630

continued
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Appendix 32. completed fish habitat improvement projects in the Prince William Sound, Copper-Bering River Region, 1962 through 1984.

Estimates of

Additional Harvestable Adults

Initial Cost

Work New Habitat  ---e--ce-rmcemcmmmaciaacaacaciiins daceaiaeaeenn
District Stream Name Year Accomplished Createdll Sockeyeg/ Cohoél Pink: Chum?’ USDA FS ADF&G
815 Constantine 1967 Crib dam $300 $1,700
ck. 1968 Deflector and log
removal ' $2,000 $2,800
1969 Deflector $800 $2,200
1970 Log removal and
revetment $1,000 35,740
1971 Dam repair and
channeling 2 acres 12,200 9,000 $400 $600
828 Cook Ck. 1968 Log removal $300 $300
831 Double Ck. 1968 Log removal $300
847 Hawkins Ck. 1967 Log and gravel dam $300 $700
1968 Log removal $350 $350
1969 Stream grading 2 acres 12,000 $400 $400
850 Canoe Ck. 1969 Stream widening $450 $500
852 Forest Service 1980 Fishpass 83 acres 800 $56,920
Trail Ck. 4,000 sq.ft. 4,000
Total Costs $790,500 w¥wrrxx
Estimate of total harvestable fishél
Copper River Area 149,200 0 0 0
Prince William Sound Area 23,900 2,500 120,750 14,900
Both areas combined . 173,100 2,500 120,750 14,900

....................................................................................................................................

1/ some projects involve improvements which are difficult to quantify, and, therefore, no estimates of the amount of new habitat or

harvestable adults have been made.

2/ Number of harvestable adults based on 50 fish peﬁ surface acre of lake.

3/ Number of harvestable adults varies from 5 to 10 fish per surface acre of lake surface.
4/ Number of harvestable adults based on 0.14 fish per sq.ft. of spawning area.

5/ Number of harvestable adults based on 0.10 fish per sq.ft. of spawning area.

6/ Number of pink salmon is the average of odd and even-year returns.

* 0dd year fish will benefit.




Appendix 33.

IL

ITI.

OUTLINE FOR ANNUAL HATCHERY
MANAGEMENT PLANS

OPERATIONAL PLANS FOR 198_—1-/

A. Egg Take Goals by Species (Divide into Donor and Hatchery Returns)
B. Egg Take, Transport and Carcass Disposal Flans

C. Incubation Plans

D. Rearing and Release Plans

DONOR STOCK MANAGEMENT (BY SPECIES) FOR 1980Y/%

A. Discussion of Management Strategics That Could be Used to Increase
Escapement to the Donor Stream as per Hatchery’s Needs for Brood Stock

B. Escapement chuircmcntsy

C. Fish Collection Relative to Gear Type(s) Providing Escapement Require-

ments, Affects on Non-Target Species, Habitat and Other User Groups

HATCHERY RETURN MANAGEMENT (BY- SPECIES)

A. Management in Common Property Fishcries
1. Probable or established migration route(s) (map) and timing.
2. Fisheries that returns may enter.
3. Possible exploitation in fisheries entered.
4, Special management strategics in those fisheries needed due to
hatchery stock.
B. Special Harvest Area (S.H.A.) (For Privatc or Terminal Harvest Area for
FRED Hatcheries) :
1. Hatchery Harvcsty (Does not Apply to FRED)
a. Hatchery harvest likelihood: statement of quota and brood

stock needs.

b. S.H.A. boundaries map and hatchery gear type considerations.
c. Strategies for separating hatchery harvest from brood stock.
d. Avoidance of non-target specics in harvest and brood takes.
e. Strategies to provide best quality possible.
f. Other management concerns or strategies.
2. Common Property Fisheries (FRED & Private)
a. Commercial, sport and subsistence harvest likelihood on

returns (by gear)



b. Strategies for separating commercial, sport and subsistence
harvests from brood stock.

C. Management of S.H.A. non-target sport fisheries.

d. Other management concerns or strategies.

IV. MARKING STUDIES PLANNED FOR 198 _ (BY SPECIES)

y Hatchery operator must supply the following.

This section will be needed only when donor egg takes from wild stocks are used.
Donors must have been approved under section "II-B" of the "Basic Management Plan"
goriginal or approved modification of).

3/ Escapement schedule (sliding scale).



Appendix 34. OUTLINE FOR BASIC HATCHERY

II.

III.

IV.

MANAGEMENT PLANS

INTRODUCTION

A, Production Statement
B. Goals

C. Objectives

HATCHERY OPERATIONAL CONSIDERATIONS

A. Facility Design
B. Fish Culture Considerations
C. Stock Separation and Release Plans

BROOD STOCK CONSIDERATIONS

A. Brood Stock Development Schedule
1. Adults required at full production
2. Projected wild adult donor stock takes
B. Wild Donor Source Selection
1. Specific criteria for the hatchery that wild donor sources should
meet ' '
2. Approved donor sources

HARVEST MANAGEMENT CONSIDERATIONS (BY SPECIES)y
A. Management in Common Property Fisheries

Fisheries that returns may enter - list by name and number
Possible exploitation in fisheries entered

Impact on existing management strategies

Designation of Terminal Harvest Area

PN

B. Special Harvest Area (S.H.A.)l/
1. Hatchery harvest

a S.H.A. boundaries (map) and hatchery gear type considerations
b. Non-target species avoidance considerations
C. Fish quality considerations

A-77



2. Common property harvest

a. List approved common property gear that may take S.H.A.
returns

b. Commercial, sport and subsistence harvest considerations

c. Management, S.H.A. non-target sport fisheries

V. SUMMARY OF RESEARCH/OPERATIONAL REQUIREMENTS

A. List of Studies Needed

Y This section should be called Terminal Harvest Area (T.H.A.) for FRED hatcheries and
should not include Section IV B.1.



Appendix 35. : ALASKA REGULATION GOVERNING =
THE ARMIN F. KOERNIG (PORT SAN JUAN)
HATCHERY MANAGEMENT PLAN.

CHAPTER 24.
PRINCE WILLIAM SOUND AREA

5 AAC 24.365 is added to Article 3 to read:

_ 5 AAC 24.365. PORT SAN JUAN SALMON HATCHERY MANAGEMENT PLAN.
The department, in conjunction with the hatchery operator, shall manage the Point
Elrington and Port San Juan subdistricts to achieve the corporation escapement goal for
the Port San Juan salmon hatchery. (Eff. / /85, Register)

Authority: AS 16.05.060
AS 16.05.251



Appendix 36. Anchorage and USA consumer price index (CPI) data and average ex vessel
salmon prices in the Prince William Sound Region, 1960 through 1984

Ex vessel Pricesl/

Prince Copper R.

William and
. Sound Bering R.
cp12/ districts districts
Year Anchorage USA King Sockeye Coho Coho Pink Chum
1960 91.8 89.2 .23 1.47 ea. 1.15 ea. 1.15 ea. .48 ea. .68 ea.
1961 92.8 89.9 .23 - 1.50 ea. 1.15 ea. 1.25 ea. .48 ea. .68 ea.
1962 92.5 91.1 .23 1.55 ea. 1.25 ea. 1.35 ea. .52 ea. .76 ea.
1963 93.2 92.2 .23 .24 .15 .15 .105 .0875
1964 93.9 93.3 .03 .27 .15 .15 .105 .0875
1965 94.2 94.9 .23 .27 .15 .15 .0984 .0794
1966 97.9 98.5 .23 .27 .16 .16 .1024 .0824
1967 100.0 100.0 .23 .28 .17 .17 .1048 .0838
1968 102.6 105.7 .23 . .28 .19 .19 .1048 .0838
1969 107.3 111.6 .30 .30 .28 .28 .192 .1126
1970 111.5 118.1 .30 .30 .30 .30 .117 .0955
1971 114.4 122.4 .36 .32 .18 .225 .1203 .0983
1972 . 116.9 126.6 .40 .35 .16 .225 .1725 .13825
1973 123.8 136.6 .50 .7005 .16 .65 .3625 .36
1974  140.2  153.0 (.64)3/  (.55)  no est. no fishery (.38) (.40)
1975 157.4 164.6 (.67) (.47) no est. (.56) (.34) (.30)
1976 167.9 173.3 (.80) (.72) no est. (.70) (.38) (.41)
1977 177.3 184.5 1.40 .97 .37 .70 .3575 .3992
1978 193.9 200.9 1.39 1.23 .39 1.10 .3701 .4258
1979 211.4  225.4 1.62 1.40 .39 1.10 ©.3777 .53
1980 236.5 256.2 1.40 .85 .39 .95 .4229 .5
1981 253.7  280.7 1.65 1.40 a4 .95 .54 .5
1982 264.0 301.4 1.40 1.01/.80 .40 .86 .23 .38
1983 270.4  303.1 1.05/.25é/ .95/.85 .30 .75 .24 .24
19842/ 277.5 312.2 1.30/1.15 1.15/.90 .23 1.10 .23 .27

l/ The prices paid to the fishermen. Prices are expressed in dollars per pound unless
noted otherwise.

2/ From Bureau of Labor Statistics of the US Dept. of Labor. Year 1967 is the base year.
October or November indices utilized.

3/ Brackets indicate an estimate of the average price.

4/ Price to left of slash is tie price for fish harvested in the Copper River and Bering
River district fish. Price to right of slash is the price for fish harvested in Prince

"William Sound.
5/ Approximate exvessel prices.
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