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KIZHUYAK HATCHERY FEASIBILITY 

F ina l  Report 

INTRODUCTION 

In 1982, cons t ruc t i on  o f  a 20 MW h y d r o e l e c t r i c  p r o j e c t  was begun a t  Te r ro r  
Lake, Kodiak Is land,  A1 aska. Since h y d r o e l e c t r i c  p r o j e c t s  o f t e n  prov ide  an 
oppor tun i t y  far f i s h e r i e s  enhancement, funding was prov ided by the 1981 
Sta te  L e g i s l a t u r e  t o  study the  p o t e n t i a l  f o r  cons t ruc t i on  and opera t ion  o f  
a salmon hatchery i n  con junc t ion  w i t h  t h i s  power p ro jec t .  This r e p o r t  
discusses: ( 1 )  t he  most f e a s i b l e  s i t e  f o r  a hatchery ( r e f e r r e d  t o  as t h e  
Kizhuyak Hatchery) i n  t h e  p r o j e c t  area; ( 2 )  concepts o f  hatchery 
operat ion; (3 )  c o s t  o f  hatchery cons t ruc t i on  and operat ion;  (4 )  b e n e f i t s  
and f e a s i b i l i t y  o f  a hatchery; and (5)  recommendations on a hatchery a t  
t h i s  s i t e .  

Hyd roe lec t r i c  P r o j e c t  ( B r i e f  Descr ip t ion)  

On October 5, 1981, t he  Federal Energy Regulatory Commission issued a 
50-year 1 icense t o  Kodiak E l e c t r i c  Associat ion (KEA) f o r  t h e  cons t ruc t ion ,  
opera t ion  and maintenance o f  t he  Te r ro r  Lake Hydroe lec t r i c  Pro jec t .  This  
l i c e n s e  was l a t e r  t r a n s f e r r e d  t o  the  Alaska Power A u t h o r i t y  (APA), which 
assumed c o n t r o l  o f  t h e  p r o j e c t  from KEA. 

This p r o j e c t  cons i s t s  o f :  " (1) a 156-foot-high, 2,100-foot-long r o c k f i l l  
and concrete faced dam across t h e  o u t l e t  o f  Ter ror  Lake; (2 )  a side-channel 
s p i l l w a y  w i t h  a 600-foot- long c r e s t  loca ted  on the  n o r t h  abutment o f  t he  
dam; (3)  Te r ro r  Lake Reservoir  (surface area 850 acres, s torage capac i ty  
78,000 acre f e e t  a t  sur face e l e v a t i o n  o f  1,383 f e e t )  ; (4 )  a 10- foot  
diameter,  26,300-foot-long power tunnel  extending from the  i n t a k e  a t  Te r ro r  
Lake (143 f e e t  below the  sur face l e v e l )  t o  an o u t l e t  p o r t a l  on the  west 
slope o f  t h e  Kizhuyak R iver  v a l l e y  a t  1,120 fee t ;  ( 5 )  a 3,400-foot-long 
s tee l  penstock, 96 t o  56 inches i n  diameter, connect ing the  power tunnel  t o  
t h e  powerhouse; (6 )  a 5-foot-high, 80- foot- long earthen d i ke  a t  t h e  o u t l e t  
o f  M t .  G l o t t o f  G lac ie r  Lake, which w i l l  d i v e r t  f lows from the  Uganik R ive r  
drainage through a 15-foot-wide, 600-foot- long channel i n t o  t h e  Upper 
Te r ro r  River;  ( 7 )  a 40-foot-high, 300-foot- long r o c k f i l l  dam across Shotgun 
Creek d i v e r t i n g  f lows through a 620-foot- long channel i n t o  Upper F a l l s  
Creek; (8) a 20-foot-high, 480-foot- long concrete dam across F a l l s  Creek 
d i v e r t i n g  f lows i n t o  an 8 - foo t  diameter, 470-foot- long s h a f t  i n t o  a 10- foot  
diameter, 1,280-foot-long branch tunnel  lead ing  i n t o  the  power tunnel;  
(9)  a 20-foot-high, 100-foot-1 ong concrete dam across R o l l  i n g  Rock Creek 
d i v e r t i n g  f lows i n t o  a branch tunnel  t o  t he  power tunnel  ; (10) a power 
house loca ted adjacent  t o  t he  Kizhuyak R iver  a t  e leva t i on  115 f e e t  
conta in ing  two 10 MW generat ing u n i t s  w i t h  space f o r  a t h i r d  u n i t ;  
(11) a 1,500-foot-l ong t a i l r a c e  channel conveying f lows from t h e  powerhouse 
t o  the  Kizhuyak River;  (12) a swi tchyard adjacent  t o  the  powerhouse; 
(13) a 17.3 mi le- long,  138 KV t ransmiss ion 1 i n e  f rom t h e  swi tchyard t o  a 
subs ta t ion  n o r t h  o f  t he  Kodiak A i r p o r t ;  (14) a barge land ing  near t h e  head 



o f  Kizhuyak Bay, and a  17-mile-long access road from the land ing  t o  Ter ror  
Lake; and (15) appurtenant f a c i l i t i e s . "  Construct ion i s  t o  be completed i n  
t h ree  years w i t h  power on 1  i ne by 1985. 

Hatchery Planning Study 

I n  J u l y  1981, the  Department o f  F ish  and Game, FRED D iv i s ion ,  es tab l ished a  
team cons i s t i ng  o f  t h e  Kodiak Area B i o l o g i s t ,  K i t o i  Hatchery Manager and an 
Engineer t o  i n v e s t i g a t e  the  f e a s i b i l i t y  of a  hatchery a t  t h e  h y d r o e l e c t r i c  
power p l a n t  s i t e .  Since 1978, s tud ies  have been conducted by the  D i v i s i o n  
t o  determine enhancement oppor tun i t i es  i n  con junc t ion  w i t h  the  Te r ro r  Lake 
power p r o j e c t  and t o  p rov ide  recommendations t o  the  Hab i ta t  D i v i s i o n  and 
o the r  agencies f o r  t he  p lann ing  and development o f  t h i s  p r o j e c t .  

I n i t i a l l y ,  two s i t e s  were considered f o r  a  hatchery: (1) i n l a n d  f o u r  
mi les ,  adjacent  t o  the  powerhouse and Kizhuyak R ive r  and access ib le  by d i r t  
road and ( 2 )  a t  t h e  head o f  Kizhuyak Bay adjacent  t o  t he  barge land ing  and 
road. As p lanning progressed, i t  became apparent from the  s tandpo in t  o f  
opera t ion  t h a t  t h e  i n l a n d  s i t e  was l e a s t  des i rab le ,  more c o s t l y  t o  operate, 
and had a  h igher  ~ i s k  o f  being l e s s  successful  than a  hatchery on the  bay. 
Advantages o f  a  hatchery on the  bay are: (1 )  a b i l i t y  t o  use sa l twa te r  f o r  
rear ing ;  (2 )  closeness t o  r e t u r n i n g  a d u l t  salmon (b rood f i sh  and egg-taking 
a t  t he  hatchery) ;  (3 )  b e t t e r  p r o t e c t i o n  o f  broodstock; (4)  f ry  re lease 
c lose  t o  the  estuary; and ( 5 )  l o g i s t i c a l l y  an eas ie r  s i t e  t o  supply and 
operate. A d d i t i o n a l l y ,  water  f rom the  power house t a i l r a c e  i s  composed o f  
two seasonal water sources (Kizhuyak R ive r  t r i b u t a r y  and Te r ro r  Lake). 
Seasonal changes i n  water sources and q u a l i t y  cou ld  be det r imenta l  t o  f r y  
s u r v i v a l  , and a1 so i n f l uence  ab i  1  i t y  o f  a d u l t  salmon t o  r e t u r n  t o  a  
hatchery adjacent  t o  t he  powerhouse. 

Both hatchery s i t e s  would r e q u i r e  development o f  w e l l  f i e l d s  and pumps f o r  
t h e  pr imary water  source. The Te r ro r  Lake h y d r o e l e c t r i c  p r o j e c t  w i  11 n o t  
a l l ow  water  t o  be taken from the  powerhouse penstock o r  d i r e c t l y  from the  
t a i l r a c e .  A g r a v i t y - f l o w  water source of s u f f i c i e n t  q u a n t i t y  i s  n o t  
a v a i l a b l e  a t  e i t h e r  s i t e .  Gravel pads, roads, and a v a i l a b i l i t y  o f  
h y d r o e l e c t r i c  power are  present a t  bo th  s i t e s .  There i s  no t  one spec ia l  
advantage t h a t  would o f f s e t  the  opera t iona l  disadvantages o f  l o c a t i n g  a  
hatchery a t  t he  i n l a n d  s i t e .  Therefore, p lann ing  has e l im ina ted  f u r t h e r  
cons idera t ion  of the  i n l a n d  s i t e  and has concentrated on the  more favorab le  
s i t e  l oca ted  on Kizhuyak Bay. 

SITE DESCRIPTION 

Hatchery S i t e  

The hatchery cou ld  be constructed on a  rock/gravel  pad o f  approximately 1.2 
acres (175 x  300 f e e t )  a t  t he  head o f  Kizhuyak Bay ( s i t e  map). This  pad 
was b u i l t  f o r  the  i n i t i a l  h y d r o e l e c t r i c  p r o j e c t  cons t ruc t i on  camp. An 
access road leads from the  pad t o  the  barge land ing  s i t e ,  a  h e l i c o p t e r  
land ing  pad, temporary f u e l  storage f a c i l i t i e s ,  and the  powerhouse. 



Adjacent t o  t h e  hatchery i s  a  creek t h a t  d ra ins  th ree  small lakes  ( s i t e  
map) and a  t r i b u t a r y  stream a t  approximately 1,500 f o o t  e leva t i on .  Water 
f low was est imated a t  4  t o  5 c f s  i n  A p r i l  1982. This  creek o f f e r s  minor 
p o t e n t i a l  f o r  developing broodstock ho ld ing  a t  t he  hatchery as w e l l  as f o r  
a  supplemental water source f o r  t h e  hatchery operat ion.  

Te r ra in  and vegeta t ion  a t  t he  hatchery s i t e  cons is ts  o f  a  g rave l  beach, 
vary ing  i n  w id th  from 0  t o  500 f e e t  w i t h  the  t i d e ,  and a  grove, 
approximately 100 t o  150 f e e t  wide o f  mature cottonwood and b lack  b i r c h  
between the  beach and pad. To the  r e a r  o f  the  pad, t h e  t e r r a i n ,  which i s  
covered w i t h  grass, b lack  b i r c h ,  a l d e r  and w i l low,  g radua l l y  slopes upward 
u n t i l  steep rock  c l i f f s  a re  reached about 0.7 m i l es  away. 

Land Status 

Land i n  the  hatchery s i t e  area has been conveyed t o  the  Afognak Nat ive  
Associat ion.  A lease agreement f o r  a  hatchery would have t o  be negot ia ted  
w i t h  t h i s  corpora t ion .  A lease agreement between t h i s  co rpo ra t i on  and the  
Sta te  was negot ia ted  i n  1981 f o r  t he  K i t o i  Bay Hatchery on Afognak I s l a n d  
a t  an annual r e n t a l  r a t e  o f  $100 per  acre (ad jus ted  f o r  changes i n  t h e  
Consumer P r i c e  Index every 5  years).  

Salmon Stocks 

Approximately 0.7 m i l e s  t o  t h e  e a s t  o f  t h e  hatchery s i t e  i s  t he  Kizhuyak 
River.  This  r i v e r  has a  1.2-mile-wide f l o o d p l a i n  a t  t h e  mouth. There are  
several t r i b u t a r i e s  o f  sp r i ng  o r i g i n  and numerous branches and channels o f  
t h e  r i v e r  i n  t h i s  d e l t a  area. The s i d e  channels and t r i b u t a r i e s  are  the  
major h a b i t a t  f o r  p i n k  and chum salmon spawning. Few salmon have been 
observed i n  t he  main Kizhuyak River ,  nor  i s  t he re  any extensive spawning o f  
p i n k  o r  chum salmon upstream o f  t he  lower d e l t a  area. 

The r e t u r n  o f  p i n k  salmon t o  Kizhuyak Bay from 1978 t o  1982 has averaged 
103,000 f i s h  and ranged f rom 161,000 i n  1981 t o  47,000 i n  1982 (Table 1) .  
Chum salmon runs have averaged 27,000 f i s h  dur ing  t h i s  pe r iod  w i t h  a  r e t u r n  
o f  42,000 i n  1981 and a  low r e t u r n  o f  3,000 i n  1979. The r e t u r n  o f  p i n k  
and chum salmon occurs between J u l y  and October. The p ink  and chum salmon 
stocks a t  t he  Kizhuyak R iver  would prov ide  donor f i s h  f o r  developing 
hatchery broodstock. A1 though these na tu ra l  runs a r e  r e l a t i v e l y  minor, 
they are  s u f f i c i e n t  f o r  i n i t i a l  broodstock development. 

Coho salmon a l s o  spawn i n  the  Kizhuyak R iver  and cou ld  prov ide  a  donor 
source f o r  coho product ion  a t  t h i s  hatchery. 

Harvest Area 

Harvest would be p r i m a r i l y  by purse seine gear i n  Kizhuyak Bay. Th i s  l a r g e  
bay (about 9-miles- long from the  head t o  Po r t  L ions and 2-miles-wide [see 
s i t e  map]). Provides ample space t o  harves t  r e t u r n i n g  salmon. F i sh  
r e t u r n i n g  t o  t h e  bay would be harvested i n  t he  Kizhuyak Sect ion o f  the  
General D i s t r i c t ,  which i s  open t o  s e t  g i l l  n e t  and purse seine gear. This  



Table 1. Pink and chum salmon harves t ,  escapement, and r e t u r n  t o  Kizhuyak, 
Bay, 1978 - 1982. 

HARVEST Escapement ~ e t u r * '  

Year P ink  Chum Pink  Chum Pink  Chum 

5 Year 
Average 77,919 12,320 25,310 14,482 103,000 27,000 

a/  Rounded t o  nearest  1,000 - 



outer  f i s h e r y  would cons i s t  of mixed stocks, w h i l e  t h e  i nne r  Kizhuyak Bay 
f i s h e r y  would be p r i m a r i l y  a combination of hatchery and n a t u r a l l y  produced 
f i s h  from Kizhuyak R iver  and from several  streams f lowing i n t o  Kizhuyak 
Bay. 

HATCHERY CONCEPTS 

Product ion Goals 

Hatchery capac i ty  i s  planned f o r  t he  incubat ion  o f  70 m i l l  i o n  p ink  o r  chum 
salmon eggs. The p lann ing  team decided t h a t  e i t h e r  p ink  o r  chum salmon 
would be produced a t  t h i s  hatchery r a t h e r  than bo th  species because o f  t h e  
d i f f i c u l t y  o f  ach iev ing  the  necessary chum salmon escapement f o r  b rood f i sh  
w h i l e  harves t ing  l a r g e  numbers o f  p i n k  salmon. 

Options t h a t  were considered i n  cos t  and f e a s i b i l i t y  ana lys i s  are: 
(1 )  r e a r i n g  a1 1 f ry  produced; ( 2 )  r e a r i n g  h a l f  t he  f ry  produced; o r  (3 )  n o t  
r e a r i n g  any f r y .  Rearing would be up t o  60 days i n  15 raceways w i t h  
freshwater and sa l twa te r  sources and mix ing  c a p a b i l i t y .  

Based upon g iven assumptions (Table 2) and simulated product ion  schedules 
(Table 3 and 4), t h e  Kizhuyak hatchery cou ld  produce 598,000 a d u l t  chum 
salmon of which 548,000 would be a v a i l a b l e  f o r  harves t  by year  2000. I f  
p i n k  salmon were incubated, 598,000 a d u l t  p i n k  salmon cou ld  be produced by 
1992, and 529,000 of these f i s h  could be harvested. These p ro jec t i ons  are  
considered t o  be minimal. Marine s u r v i v a l  f o r  p i n k  salmon a t  K i t o i  
Hatchery du r ing  t h e  l a s t  four  years has ranged from 1% t o  3% (1.8% average) 
f o r  unfed f r y  and 2% t o  6% (3.5% average) f o r  f r y  reared be fo re  release. 
However, marine cond i t i ons  f o r  s u r v i v a l  of f r y  have probably been b e t t e r  i n  
recent  years than what might  be expected over  a long term. 

Hatchery Faci 1 i t y  Plans 

This f a c i l i t y  would c o n s i s t  o f  (see p l a n  drawings): 

1. A hatchery incubat ion  b u i l d i n g  (154 x 60 f e e t )  con ta in ing  up t o  96 
NOPAD (Zenger) incubators on t h e  ground l e v e l  and an o f f i c e ,  storage, 
and seasonal employee bunkhouse on t h e  upper l e v e l .  

2. A b u i l d i n g  (26 x 18 f e e t )  t o  house ae ra t i on  and de-gassing equipment 
f o r  t h e  hatchery water supply from t h e  w e l l  f i e l d  and Kizhuyak River.  

3 .  A 45 x 26 foo t  b u i l d i n g  f o r  a shoplgarage and t o  house a d iese l  
generator  f o r  emergency power. 

4. F i f t e e n ,  10 x 100 x 3.0 foot-deep concrete raceways w i t h  a f reshwater  
system (exchange r a t e  o f  3.5 per  hour) t h a t  would be used f o r  r e a r i n g  
f ry  and even tua l l y  ho ld ing  a d u l t  b rood f i sh  f o r  t a k i n g  eggs. Adu l t  
salmon would, upon t h e i r  own v o l i t i o n ,  en te r  t h e  raceways v i a  
f ishpasses extending t o  the creek o r  bay. Fry would reach sa l twa te r  
v i a  d r a i n  channels. 



Table 2. Assumptions f o r  Kizhuyak hatchery ope ra t i on  and product ion 
s imu la t i ons .  

PINK SALMON CHUM SALMON 

1. Construct ion completed 1986, 
f a c i  1 i  t y  .in opera t ion  1987. 

2. Natural salmon r e t u r n  
s u f f i c i e n t ,  w i t h  management 
p r o t e c t i o n ,  t o  provide 8,000 
(4,500 females) f o r  
broodstock each y e a r  and an 
egg-take o f  8.0 m i l l i o n  eggs 
from 1987 through 1989. 

3. Female f ecund i ty  o f  1,800 
eggs.  --  

4. Su rv iva l s :  
Egg t ake  t o  eyed-egg 90% 
Eyed egg t o  f r y  
Fry t o  a d u l t  5%a / 1.0%- 

5. Age composition of  r e t u r n :  
Ocean age 1 100% 

6. Hatchery f i s h  r e t u r n  
harves ted  a t  50% during 
broodstock development 
(1989 - 1990). 

1. Construct ion completed 1986, 
f a c i  1 i t y  i n  opera t ion  1987. 

2. Natural salmon r e t u r n  
s u f f i c i e n t  , with  management 
p r o t e c t i o n ,  t o  provide 4,500 
(2,400 females)  f o r  
broodstock each y e a r  and an 
egg-take o f  5.0 m i l l i o n  eggs 
from 1987 through 1994. 

3 .  Female f ecund i ty  of 2,100 
eggs 

4. Surv iva ls :  
Egg t a k e  t o  eyed-egg 90% 
Eyed egg t o  f r y  95Xa/ 
Fry t o  a d u l t  1.0% 

5. Age composition of r e tu rn :  
Ocean age 3 80% 
Ocean age 4 20% 

6. Hatchery f i s h  r e t u r n  
harvested a t  50% during 
broodstock development 
(1991 - 1994). 

a/ P a r t i a l  r e a r i n g  of f r y .  - 



Table 3.  Simulated production f o r  a chum salmon hatchery a t  Kizhuyak Bay. 

Fry Release 
Broodstock No. (mill ions)  Adult return 

Year of Egg Take Adults 
Operati on Activi ty Total Females (mil 1 ion)  Year No. Year No. Harvested 

Construction 

Operation & 
Broodstock 
Development 

I 1  

I 1  

II 

I 1  

I 1  

I 1  

I 1  

Operation @ 
Capacity 

I t  

I 1  

Full capacity production by 2000 a t  598,000 adul ts .  
Harvestable chum 548,000 or  91.6% of t he  return.  
Average weight 8.0 Ib / f ish .  
Total weight of harvestable f i  sh/year 4,384,000 1 bs. 
Annual ex-vessel value X 50$/l b fresh-frozen $2,192,000 (Pr ice  i s  1979-1982 average). 



Table 4. Simulated produc t ion  f o r  a  p i n k  salmon hatchery a t  Kizhuyak Bay. 

Fry  Release 
Broodstock No. (mi 11 ions)  A d u l t  r e t u r n  

Year o f  Egg Take Adu l ts  
Operat i  on A c t i v i t y  To ta l  Females ( m i l l i o n )  Year No. Year No. Harvested 

1987 Operat ion & 8,000 4,500 8.0 1988 6.8 1989 68,000 34,000 
Broods toc  k  
Development 

1990 Operat ion @ 69,000 39,000 70.0 1991 59.8 1992 598,000 529,000 
Capacity 

F u l l  capac i t y  p roduc t ion  by 1992 a t  598,000 adu l t s .  
Harvestable p inks  529,000 o r  88.5% o f  t h e  r e t u r n .  
Average weight  3.8 I b s / f i s h .  
To ta l  weight  o f  harves tab le  f i s h / y e a r  2,010,200 Ibs .  
Annual ex-vessel va lue @ 37&/lb,  $743,774 ( p r i c e  i s  1979 - 1982 average). 



5. Three s i n g l e  fami ly  houses 26 x 50 fee t  f o r  t h ree  f u l l - t i m e  employees 
and dependents. 

6. Three, 8 x 35 f o o t  f reeze r  vans f o r  s torage o f  f i s h  food. 

7. A f u e l  tank  storage, containment and d i s t r i b u t i o n  system. 

8. U t i l i t y  d i s t r i b u t i o n ,  water and sewer systems, driveways, storm 
d r a i  nage , and 1 andscapi ng . 

A beach l and ing  f o r  barges and a road from the  beach t o  the  hatchery 
p resen t l y  e x i s t s  and would be shared w i t h  the  E l e c t r i c  Cooperative. The 
hatchery s i t e  i s  exposed t o  storms and h igh  winds. This  exposure combined 
w i t h  a subs tan t i a l  t i d a l  area creates a d i f f i c u l t  problem f o r  docking and 
moorage a t  t he  hatchery. For t h i s  reason, plans do n o t  i nc lude  a dock f o r  
load ing  o r  o f f - l o a d i n g  f r e i g h t  and f u e l  pumping, o r  a ramp f o r  s k i f f  
moorage. A rock p o i n t  nex t  t o  t he  barge land ing  (see s i t e  map) might  
p rov ide  a l o c a t i o n  f o r  a s h o r t  causeway and dock i n  t h e  f u t u r e .  S k i f f s  
cou ld  be kept  on t r a i l e r s  when n o t  i n  use and operated a t  h igh  t i d e  from 
the  barge landing.  

Hatchery Water Supply 

Bedrock mountains immediately behind t h e  hatchery s i t e  and a sa l twa te r  bay 
i n  f r o n t  suggest t h a t  a f reshwater  a q u i f e r  o f  s u f f i c i e n t  capac i ty  i s  
u n l i k e l y  a t  t he  hatchery l o c a t i o n .  Future i n v e s t i g a t i o n  o f  a water supply 
and w e l l  f i e l d  f o r  t h i s  hatchery i s  o f  pr ime importance. The most l i k e l y  
l o c a t i o n  f o r  an a q u i f e r  and w e l l  f i e l d  i s  t h e  Kizhuyak R iver  f l o o d  p l a i n  
about two m i les  upstream f rom t h e  hatchery s i t e .  This  i s  f a r  enough i n l a n d  
t h a t  sa l twa te r  i n t r u s i o n  i s  u n l i k e l y .  Planning a t  t h i s  p o i n t  assumes a 
w e l l  f i e l d  a t  t h i s  i n l a n d  l o c a t i o n  w i t h  water  pumped (200 h.p. pumping 
requirement) v i a  a p i p e l i n e  t o  t h e  hatchery f a c i l i t y .  

Water requirements f o r  t h e  hatchery vary from 0 f l o w  i n  J u l y  t o  
5,000 g.p.m. i n  A p r i l  and May (assumes t h e  r e a r i n g  o f  a l l  f r y ) .  The annual 
water  budget (Table 5 )  requ i res  34,500 g.p.m. t o  be pumped w i t h  peak f lows 
a t  11 c f s  t o  main ta in  an exchange r a t e  o f  3.5 pe r  hour i n  t he  raceways 
du r ing  rear ing .  Some heat ing  o f  w e l l  water may be requ i red  a t  the  
beginning o f  incubat ion  and du r ing  r e a r i n g  depending on w e l l  water  
temperature. Sal twater  w i l l  be a v a i l a b l e  f o r  r e a r i n g  v i a  an i n t a k e  and 
p i p e l i n e  from the  bay. Pink salmon f r y  r e q u i r e  h igher  s a l i n i t y  than chum 
salmon. Appropr iate sa l  t / f r eshwa te r  mixes w i  11 have t o  be determined by 
exper imentat ion t o  op t im ize  the  cond i t ions  f o r  growth and s u r v i v a l  o f  
e i t h e r  species. Increased sa l twa te r  f 1 ow f o r  r e a r i  ng would decrease 
f reshwater  requirements du r ing  t h e  peak months. 

The f reshwater  creek adjacent  t o  t h e  hatchery cou ld  prov ide  some 
supplemental and back-up water i n  a d d i t i o n  t o  the  w e l l  f i e l d .  
Dependabi l i ty  o f  t h i s  source throughout t h e  year  i s  unknown, b u t  a t  t imes 
several  c f s .  cou ld  be obta ined by pumping. 



Tab1 e 5. Water budget p ro jec ted  f o r  t he  K i  zhuyak hatchery a t  capacity.&' 

Month G.P.M. A c t i v i t y  

January 

February 

March 

Apr i 1 

May 

June 

J u l y  

August 

September 

October 

November 

December 

Tota l  

Incubat ion 

I t  

Emergence 81 Rearing 

I I  I1 

Hatchery Preparat ion 
and Maintenance 

Broodstock Holding 

Egg Taking 

Incubat ion 

I! 

a/ Does n o t  i nc lude  domestic requirements. - 



Water pumped from the  we1 1 f i e l d  w i  11 e n t e r  a condi t i on ing /ae ra to r  
b u i l d i n g ,  then', v i a  a g r a v i t y  f l o w  pipe1 i n e  i t  w i l l  en te r  hatchery 
incubators  and/or raceways, d r a i n  channels, and/or f ishpasses t o  t h e  bay. 
To main ta in  g r a v i t y  water  f l o w  throughout t h e  hatchery system, a d d i t i o n a l  
earthwork and non- f ros t  susep t i b le  f i l l  m a t e r i a l  w i l l  be requ i red  f o r  
proper  placement and e leva t i on  o f  t h e  hatchery b u i l d i n g  and raceways. 

Hatchery Construct ion Plan 

A se r ies  o f  events would be necessary p r i o r  t o  cons t ruc t i on  and du r ing  
cons t ruc t i on  o f  t h i s  proposed hatchery. B r i e f l y ,  an o p t i m i s t i c  schedule i s  
as fo l l ows :  

Year One 
Summer - Engineering s tud ies  t o  i nc lude  water  development, 

topography, s o i  1 prof  i 1 es and surveyi  ng . 
Winter  - Decis ion t o  b u i l d  o r  n o t  b u i l d  a hatchery a t  t h i s  s i t e .  

Year Two 
Winter/Spring - Assuming i t  was decided t o  b u i l d :  o b t a i n  funding 

( L e g i s l a t i v e  Session), begin ob ta in ing  permi ts  and 
approvals and n o t i f y  APA and con t rac to r  t o  leave pad 
and roads i n  place. 

Summer - Contract f o r  design serv ices  through DOT/PF (assuming 
funds ava i l ab le ) .  

Fa1 1 - Hatchery design i n  progress by engineer ing consul tant .  

Year Three 
Summer - Complete p e r m i t t i n g  process and engineer ing design. 
Fa1 1 - Adver t i se  f o r  cons t ruc t i on  con t rac t  and award. 
Winter  - Begin hatchery cons t ruc t ion ,  incubator  and equipment 

i n s t a l l a t i o n .  

Year Four 
Summer - B e n e f i c i a l  occupancy o f  hatchery, and shake-down 

t e s t i n g .  
Ea r l y  F a l l  - F i r s t  egg takes (5.0 m i l l i o n  eggs f o r  p i n k  salmon 

o r  8.0 m i l l  i o n  eggs f o r  chum salmon) f o r  broodstock 
development. These eggs cou ld  be incubated a t  t he  
K i t o i  Bay Hatchery i f  there  was a cons t ruc t i on  delay 
and l a t e r  t ranspor ted  as eyed-eggs t o  the  new hatchery. 

Hatchery Operat i  on Plan 

S t a f f i n g  requirements f o r  t h i s  proposed hatchery are considered as 
approximately t h e  same as the  K i  t o i  Bay Hatchery o f  nea r l y  equ iva len t  
capaci ty .  Personnel would c o n s i s t  o f :  



Full -time 
Hatchery Manager - Fish Cul tur is t  V 
Assistant  Hatchery Manager - Fish Cul tur is t  IV 
Hatchery ~ u l t u r i s t  - ~ i i h  Cul tu r i s t  111 
Hatchery Maintenance Worker - Wage Group I11 

Seasonal 
Fish Cul tu r i s t  I1  - 6 months, 1 position 
Fish Cul tu r i s t  I - 26 man-months, 12 posit ions 

The seasonal schedule of hatchery operations would be typical  ly: 

August-September 
Broodstock holding and egg taking - i n i t i a l l y  Kizhuyak River un t i l  
adul ts  return t o  the  hatchery raceways. 

September-October 
1. Completion of egg-take 
2. Egg incubation 
3 .  Eyed-egg sor t ing , egg count, incubator seeding 

October-March 
1. Completion of egg sor t ing,  counting and seeding 
2. Eyed-egg t o  f r y  incubation 

March-June 
1. Fry emergence and count (vol i t ional  via drains from incubator t o  

raceways ) 
2.  Fry rearing (40 - 60 days, 0.35 t o  0.75 g s i z e )  
3 .  Fry and/or f inger l ing release and count (vol i t ional  t o  bay via 

drain channel ) 

July 
1. Faci 1 i t y  mai ntenance , incubator c l  eani ng and repai r 
2. Water supply system repa i r  and maintenance 

Logistics and supply of t h i s  hatchery wi l l  be from Kodiak and Anchorage. 
Alternatives f o r  supplying the  proposed hatchery a re :  

1. Direct a i r  char ter  between Kodiak and Kizhuyak 
2. Scheduled f l i g h t s  between Kodiak and Port Lions and s k i f f  between 

Port Lions and Kizhuyak 
3 .  Road t o  Anton Larsen Bay and s k i f f  or  landing c r a f t  t o  Kizhuyak 
4. Direct vessel o r  sk i f f  t ravel  between Kodiak and Kizhuyak 
5. S ta te  Ferry between Kodiak, Homer or Seward and Port Lions, and 

sk i f f  or  landing c r a f t  t o  Kizhuyak. 

A t  Kizhuyak, the  beach landing, t i da l  changes, lack of a dock, 30 minute 
access by vessel to  Port Lions o r  45 minutes t o  Anton Larsen Bay with 
connections t o  the  S ta te  Ferry o r  Kodiak road system suggests consideration 
of t he  following equipment fo r  supplying the  hatchey with f u e l ,  personnel 
and f re igh t :  



1. Outboard s k i f f ,  20 f e e t  
2. LCM land ing  c r a f t ,  40 f o o t  (minimum) 
3. Fueq tank t ruck ,  4-wheel d r i v e ,  1,500 ga l  (minimum) 
4. Pickup t ruck ,  4-wheel d r i v e ,  3/4 ton  

For r o u t i n e  hatchery maintenance and operat ion, a small dozer w i t h  angle 
blade and detachable f o r k s  (JD 350 o r  equ iva len t )  i s  needed i n  a d d i t i o n  t o  
o the r  equipment. This  dozer would be requ i red  t o  ma in ta in  access roads and 
the  beach landing.  

~ o m m u n i c a t i o ~  w i l l  be by r a d i o  and telephone. The e x i s t i n g  telephone 1 i n k  
between Kodi ak and t h e  h y d r o e l e c t r i c  p r o j e c t  cons t ruc t i on  camp cou ld  
probably a l s o  be used by the  hatchery. 

The f a c i l i t y  w i  11 need t o  be f u l l y  f u rn i shed  w i t h  necessary equipment and 
suppl i es i n c l u d i n g  shop and maintenance equipment, f i r e  suppression 
equipment, sa fe t y  and f i r s t  a i d  equipment, stand-by replacement pa r t s ,  
pumps, e t c .  As f o r  a l l  remote f a c i l i t i e s ,  the  hatchery w i l l  need t o  be 
se l f - suppor t i ng  w i t h  d e t a i l e d  opera t iona l  p lans  cover ing a l l  cont ingencies, 
procedures, and operat ions. 

Eva lua t ion  Plan 

The hatchery opera t ion  would be evaluated annual ly  f o r  t he  purpose o f :  

1. Determining c o n t r i b u t i o n  o f  hatchery produced f i s h  t o  the  
commercial f i s h e r y  and t o t a l  s u r v i v a l  and r e t u r n  o f  hatchery f i s h ,  
and 

2. improving q u a l i t y  and s u r v i v a l  o f  hatchery f i s h  t o  the  maximum by 
research experimentat ion. 

S t a f f i n g  w i l l  c o n s i s t  o f  a Seasonal B i o l o g i s t  (9-months) and up t o  s i x  
Seasonal Technicians ( 2  - 3 month p o s i t i o n s ) .  A mark-recovery program and 
commercial f i s h e r y  sampling would be i n i t i a t e d  i n  con junc t ion  w i t h  the  
hatchery operat ion.  Surv iva l  o f  hatchery f i s h  w i l l  be documented and 
poss ib l y  increased by improved methods developed by research. 

Management Plan (Salmon Returns) 

General ly,  t he  management scheme t o  assure r e t u r n  o f  b rood f i  sh and na tu ra l  
escapement would be t o  c lose  the  Kizhuyak Bay S t a t i s t i c a l  Area t o  
commercial f i s h i n g  u n t i l  t h e  hatchery manager est imates t h a t  s u f f i c i e n t  
broodf ish have c o l l e c t e d  i n  a p ro tec ted  area of t h e  bay adjacent t o  t he  
hatchery. Management b i o l o g i s t s ,  a f t e r  determin ing t h a t  na tu ra l  escapement 
goals w i l l  be reached, cou ld  then open t h e  bay t o  commercial f i s h i n g .  This  
f i s h e r y  i s  regu la ted  by emergency openings and c losures t o  assure harves t  
o f  a l l  f i s h  t h a t  exceed hatchery broodstock and escapement requirements. 
Ea r l y  season f i s h e r i e s  may be held,  i f  a s i m i l a r  s i t u a t i o n  t o  K i t o i  e x i s t s ,  
when males r e t u r n  i n  g rea te r  number than females a t  t he  beginning o f  t he  
run. The e a r l y  f i s h e r y  harvests excess males and prov ides f o r  a more equal 
sex r a t i o  i n  t h e  broodf ish .  



It i s  a n t i c i p a t e d  t h a t  t he  ou ter  mixed-stock f i s h e r y  would be open t o  
f i s h i n g  dur ing  general open f i s h i n g  per iods,  b u t  t he  i n t e r c e p t i o n  o f  
Kizhuyak bound salmon would no t  be s u f f i c i e n t  t o  jeopard ize  broodstock 
requirements. Regulat ion o f  the  mixed-stock f i she ry  would depend upon 
assessment and c o n d i t i o n  o f  a l l  t he  major stocks c o n t r i b u t i n g  t o  t h i s  
f i she ry .  

HATCHERY COSTS AND BENEFITS 

S i t e  Engi neer i  ng Cost 

Engineering s tud ies  would be requ i red  be fore  s e l e c t i o n  o f  the  s i t e  f o r  
hatchery cons t ruc t ion .  Est imated cos t  o f  these s tud ies  i s  $819,000. This  
cos t  would be i n  a d d i t i o n  t o  cons t ruc t i on  cost .  Spec i f i c  s tud ies  and t h e i r  
cos t  are: 

1. Water Source - Well f i e l d  d r i l l i n g  and pump t e s t i n g ,  r i v e r  
freeze-up determinat ion, water ana lys i s  and p i p e l i n e  rou t i ng .  
$615,000 

2. Topography, s o i l  p r o f i l e s ,  t i d e  l e v e l s ,  snow and r a i n f a l l .  
$181,000 

3. Survey and l e g a l  desc r ip t i on .  
$23,000 

Wells found t o  be s u i t a b l e  du r ing  t e s t i n g  would be used l a t e r  as product ion  
w e l l s  f o r  t h e  hatchery water  supply. This  w i l l  decrease the  $1.25 m i l l i o n  
cons t ruc t i on  cos t  o f  w e l l  f i e l d  development by some unknown ex ten t .  

Construct ion Cost 

The proposed Kizhuyak hatchery f a c i l i t y  i s  s i m i l a r  i n  s i z e  and remoteness 
t o  the  Main Bay Hatchery a t  Pr ince  Wi l l i am Sound, r e c e n t l y  completed f o r  
t he  Department o f  F i sh  and Game. The Main Bay Hatchery was used as a  
"model" f o r  determin ing bas ic  cons t ruc t i on  costs. These cos ts  were then 
modi f ied  f o r  s p e c i f i c  requirements f o r  t h e  Kizhuyak Hatchery. 

To ta l  cons t ruc t i on  c o s t  f o r  t he  Main Bay Hatchery i n  1981 was $10.9 
m i l l i o n .  This  cons is ted  o f  $9.0 m i l l i o n  f o r  cons t ruc t i on  and $1.9 m i l l i o n  
t o  DOT/PF f o r  admin i s t ra t i on  and design. This cos t  i s  reduced by $0.5 
m i  1  l i o n  (hydro p l a n t  a t  Main Bay) and increased by $0.25 m i  11 i o n  
( a d d i t i o n a l  raceways), $0.75 m i l  l i o n  ( sa l twa te r  i n t a k e  and pipe1 ines)  , 
$1.25 m i l l i o n  ( w e l l  f i e l d )  and $0.25 m i l l i o n  (h ighe r  m o b i l i z a t i o n  and 
de-mobi l i za t ion  cos t )  a t  Kizhuyak Bay. I n  1981 d o l l a r s ,  t he  ac tua l  
cons t ruc t i on  cos t  f o r  a  hatchery a t  Kizhuyak i s  est imated a t  $12.9 m i l l i o n ,  
assuming an i n f l a t i o n  r a t e  o f  10% per  year  and ac tua l  cons t ruc t i on  i n  1986, 
t he  Kizhuyak hatchery cos t  i s  p ro jec ted  a t  $20.8 m i  1  l i o n .  

The $20.8 m i l l i o n  cos t  p r o j e c t i o n  i s  based upon r e a r i n g  a11 fry. I f  on ly  
50% of t h e  f ry  was reared, cos t  would be reduced by $0.81 m i l l i o n  and i f  
r e a r i n g  were e l  iminated completely, c o s t  would be reduced by $2.82 mi1 1  ion .  
Cost reduc t ions  would r e s u l t  from e l i m i n a t i n g  h a l f  t he  raceways and 



reducing water requirements (50% r e a r i n g  op t ions)  and e l  im ina t i ng  the  
raceways, sa l twa te r  i n t a k e  p i p e l i n e  and water supply fo r  no rea r ing .  I n  
summary, hatchery cos ts  i n  1986 are p ro jec ted  t o  be: 

$20.8 m i l l i o n  f o r  100% r e a r i n g  o f  f ry  
$20.0 m i l  1  i o n  f o r  50% r e a r i n g  o f  f r y  
$18.0 m i l l i o n  f o r  0% r e a r i n g  o f  f r y  

Operat ion Cost 

Costs f o r  opera t ing  t h e  K i t o i  Bay Hatchery prov ides a base l ine  f o r  
es t ima t ing  opera t ing  cos ts  f o r  the  Kizhuyak Hatchery. Pumping water f o r  
t he  hatchery a t  Kizhuyak, however, increases t h e  cos t  s u b s t a n t i a l l y  over 
t h e  K i t o i  opera t ion  which uses a  g r a v i t y  f l o w  system. 

Some o f  the  major annual operat ing cos ts  p ro jec ted  f o r  t he  Kizhuyak 
hatchery o the r  than employee s a l a r i e s  and b e n e f i t s  are: 

E l e c t r i c a l  power (Table 6)  $134,400 
Heating f u e l  (Table 7)  17,900 
Vessel cha r te rs  (3 )  9,000 
Oregon Mo is t  P e l l e t  (OMP) 

f i s h  food 
(98,600 l b s  x $.70) 
FOB Kodiak 69,020 

Tota l  $230,320 

F ish  food and power cos ts  assume t h a t  a l l  f r y  a re  reared. In p r o j e c t i n g  
annual opera t ing  cos t ,  i t  i s  assumed t h a t  by 1988 t h e  Kizhuyak hatchery 
w i l l  be purchasing f i s h  food (poss ib l y  Alaska Dry P e l l e t  [ADPI) from w i t h i n  
the  State.  Such a  d ry  food would be e f f e c t i v e l y  l e s s  expensive because o f  
savings i n  sh ipping , storage, f reez ing ,  and because o f  more e f f i c i e n t  
u t i l i z a t i o n  by t h e  f i s h .  

Annual opera t ion  budgets (Table 8 )  a re  p ro jec ted  a t  $448,000 a t  s ta r t -up  
and $511,000 a t  capac i ty  (1983 d o l l a r s ) .  Admin is t ra t ion  and hatchery 
eva lua t i on  a r e  a n t i c i p a t e d  t o  cos t  approximately 15% o f  t h e  operat ions cos t  
- $67,000 a t  s ta r t -up  and $77,000 a t  capaci ty .  

I n  a d d i t i o n  t o  cons t ruc t i on  and opera t ion  cos t ,  t he re  w i l l  be c a p i t a l  cos ts  
f o r  major equipment i tems and incubators  f o r  t h e  hatchery. Cap i ta l  cos ts  
a r e  p ro jec ted  (1983 do1 l a r s )  a t :  

800 NOPAD incubator  t r a y s  @ $750 $225,000 
Tractor-crawler  (new) 35,000 
Truck pick-up (new) 13,000 
Truck, f u e l  (surp lus  o r  used) 30,000 
Landing c r a f t  (surp lus o r  used) 100,000 

Tota l  $403,000 



Table 6. Elec t r ic  power requirements and cost  projected fo r  the  Kizhuyak 
hatchery a t  capacity. 

KW Hours KW Hours Monthly Monthly 
Month General Pump i ng Total Cost 

- -- 

January 12,000 33,257 45,000 $ 6,750 

February 12,000 66,514 78,000 11,700 

March 12,000 110,856 123,000 18,450 

Apri 1 12,000 110,856 123,000 18,450 

May 12,000 110,856 123,000 18,450 

June 10,000 85,680 96,000 14,400 

July 10,000 0 10,000 1,500 

August 10,000 66,514 76,000 11,400 

September 12,000 85,680 98,000 14,700 

October 12,000 22,171 34,000 5,100 

November 12,000 33,257 45,000 6,750 

December 12,000 33,257 45,000 6,750 

Total 138,000 758,898 896,000 $134,400 

a/  1983 cost  @ 13.8$ per KWH - commercial power r a t e  Kodiak. Assumed - 
1987 cost  @ 15.0t per KWH. 



Table 7. Fuel o i l  requirement and costs  projected f o r  the  Kizhuyak 
hatchery. 

Month 
Fuel 
Gals. a /  Cost- 

January . 

February 

March 

Apri 1 

May 

June 

July 

August 

September 

October 

Navember 

December 

Total 

a/  1983 contract  pr ice  $1.057/gal. #2 Diesel. Contract pr ice  by 1987 - 
assumed t o  be $1.25/gal. 

Fuel t ranspor ta t ion cos t  t o  Kizhuyak estimated a t  3 vessel char te r s  @ 
$3,000 each ($9,000 under 1 ine 300). 



Table 8. Budget p r o j e c t i o n  f o r  opera t ion  o f  t h e  Kizhuyak 
hatchery (1983 $). 

S tar t -up  (1987 - 1990 chum o r  1987 - 1988 p inks )  

L i n e  I tem Budget 

100 Sa la r i es  & Bene f i t s  

200 Travel  

300 Contractual  

400 Commodities 

500 Equipment&/ 

To ta l  

Capacity ( a f t e r  1990 chum o r  1988 p inks )  

L ine  I t em Budget 

100 Sa la r i es  & B e n e f i t s  $240,000 

200 Travel  15,000 

300 Contractual  170,000 

400 Commodities 82,000 

500 Equipmentg1 4,000 

To ta l  $511,000 

a/ Equipment - does n o t  i n c l u d e  incubators.  Inc ludes suppor t  equipment - 
f o r  ope ra t i on  - boats, motors, f u r n i t u r e ,  etc., and replacement i tems 
a f t e r  capaci ty .  



To ta l  c o s t  f o r  s i t e  engineering, design, and cons t ruc t ion ,  as w e l l  as fo r  
c a p i t a l  i tems i s  p ro jec ted  a t  $22,022,000 (Table 9). Annual p ro jec ted  cos t  
(1983 do1 l a r s j  f o r  hatchery operat ions,  admin is t ra t ion ,  and eva lua t i on  i s  
p ro jec ted  a t  $515,000 before reaching capac i ty  and $588,000 a f t e r  egg 
capac i ty  i s reached. 

Hatchery Benef i t s  

D i r e c t  b e n e f i t s  would be prov ided t o  the  commercial f ishermen who annua l ly  
harves t  t h e  salmon produced. Add i t i ona l  b e n e f i t s  would be generated t o  
processors and i n d i r e c t l y  t o  t he  community through increased revenues and 
employment as a r e s u l t  o f  hatchery cons t ruc t ion ,  operat ion,  and increased 
number o f  salmon harvested i n  t h e  area. The hatchery cou ld  have a 
s i g n i f i c a n t  b e n e f i c i a l  impact on the  economy ( p r i m a r i l y  supported by 
f i s h i n g )  o f  the  v i l l a g e  o f  Po r t  Lions. The c l o s e s t  salmon processors t o  
t h e  hatchery t h a t  might  b e n e f i t  from increased product ion  are  a t  Anton 
Larsen Bay, P o r t  Ba i ley ,  and Kodiak. 

Ex-vessel values, a t  average (1977 - 1982) p r i c e s  per  pound p a i d  t o  the  
fishermen (50$), f o r  4.4 m i l l  i o n  pounds of chum salmon would be nea r l y  $2.2 
m i l l i o n  and fo r  2.0 m i l l i o n  pounds of p ink  salmon a t  376 per  pound, 
$744,000. The Kizhuyak hatchery would have t h e  c a p a b i l i t y  t o  p rov ide  a t  a 
minimum t h i s  gross amount o f  new income ($2.2 m i l l i o n  f o r  chum o r  $744,000 
f o r  p inks )  t o  commercial f ishermen on an annual bas is  once salmon 
product ion  was a t  capaci t y  . 
Hatchery Feasib i  1  i ty 

FRED D i v i s i o n  has developed an economic f e a s i b i l i t y  model f o r  enhancement 
b e n e f i t - c o s t  ana lys is .  Th i s  model combines two programs: 

1. broodstock and product ion s imu la t i on  based upon s u r v i v a l  
assumptions, and; 

2. economic bene f i t - cos t  s imu la t i on  based upon p red i c t i ons  o f  
p roduct ion  combined w i t h  economic assumptions. 

An ana lys is  o f  n e t  present  va lue (NPV) o f  t he  f a c i l i t y  investment and 
bene f i t - cos t  r a t i o  f o r  a g iven economic l i f e  i s  generated w i t h  use o f  a 
microcomputer. This  bene f i t - cos t  model i s  e s p e c i a l l y  use fu l  i n  eva lua t i ng  
f e a s i b i l i t y  i n  t h e  p lann ing  o f  new hatcher ies  and can prov ide  a r e l a t i v e l y  
good p r e d i c t i o n  i f  assumptions (based upon e x i s t i n g  knowledge and base1 i n e  
data) are reasonably accurate. 

For t h e  Kizhuyak hatchery, f e a s i b i l i t y  was p red i c ted  i n  terms o f  1983 
d o l l a r s  as w e l l  as a 25-year s imu la t i on  f o r  th ree  r e a r i n g  opt ions (0%, 50%, 
and 100% r e a r i n g  f o r  f r y )  f o r  e i t h e r  chum o r  p i n k  salmon (Table 10). 
Assumptions f o r  f e a s i b i l  i t y  s imu la t ions  a r e m o r e  favorab le  i n  terms o f  
hatchery b e n e f i t s  than those g iven p rev ious l y  (Tables 3 and 4).  For 
example, cos ts  a r e  i n  1983 d o l l a r s ,  egg takes begin i n  1986 r a t h e r  than 
1987, marine s u r v i v a l  r a t e s  are  increased, e tc .  I n  the  "bes t  case" 
p r e d i c t i o n  o f  100% rear ing ,  nea r l y  1.1 m i l l i o n  chum salmon would be 
produced a t  hatchery capac i ty  and 1.0 m i l l i o n  o f  those salmon would be 



Table 9. Summary o f  p ro jec ted  cos ts  f o r  the Kizhuyak hatchery. 

Pro jected costs&/ 

(1) (2) (3 ( 4 )  (5) 
S i t e  Design and Admin i s t ra t i  B ? Engineeri  ng Construct ion Cap i ta l  Operations & Eva1 uat ion- Tota l  $ 

Year ($,I9831 ($,1986) ($,1983) ($, 1983) ($,1983) (1 - 3 - 7 4  - 5) 

Tota l  22,022,000 

a/ Assumes 100% r e a r i n g  o f  f r y  - 

b/ Annual cos ts  - 

c/ 1990 a t  capac i ty  f o r  p inks  - 
1995 a t  capac i ty  f o r  chums 



Table 10. F e a s i b i l i t y  p r e d i c t i o n s  f o r  t h e  Kizhuyak hatchery based on 
produc t ion  and economic s imu la t ions .  

No Rearing 50% Rearing 100% Rearing 

P ink  B:C 0.37: l  0.53: 1 0.66:l 
Salmon 

NPV a/ 
($, m i l l i o n s )  -13.5 -11.1 -8.6 

Chum B:C 0.60:l 1 : O l :  1 1.17:l 
Salmon 

NPV 
($, m i l l i o n s )  -8.6 t o .  3 t4 .3  

a/ NPV i s  ne t  present  value(va1ue o r  b e n e f i t  minus p u b l i c  c o s t  i n  1983$). - 

Simula t ion  Assumptions 

A1 1 f a c i l i t y  cos ts  i n  1983 $, economic base year  1983, i n t e r e s t  r a t e  
3%. 

S imu la t ion  begins f o r  broodstock development i n  1986 and cont inues f o r  
25 years.  

A f a c i l i t y  capable o f  i ncuba t i on  70 m i l l i o n  chum salmon eggs or  
i ncuba t i ng  88 m i l l i o n  p i n k  salmon eggs. 

Fecundity (eggs/female): 1,700 f o r  p inks  and 2,100 f o r  chum. 

Su rv i va l  r a tes :  90% t o  eyed-egg, 95% t o  emergent fry, 95% t o  reared 
fi nger l  ing ,  1 .O% emergent f ry  t o  a d u l t ,  2.0% reared f i n g e r 1  i ng t o  
a d u l t .  

Mean weight  of p i n k  salmon a d u l t s  3.8 l b s  w i t h  an ex-vessel va lue o f  
$.41/lb. Mean weight  o f  chum salmon 8.8 I b s  w i t h  an ex-vessel va lue  
o f  $.513/lb. Harvest c o s t  per  lb, $.06 f o r  p inks  and $.08 f o r  chum. 

Commercial harves t  i n t e r c e p t i o n  ra tes :  p inks  - 50% (1988 - 1989), 
61% t o  88% (1990 - 1991), 85% t o  92% (1992t).  Chums - 50% (1990 - 
1993), 52% t o  87% (1994 & 1995), 72% t o  92% (1996 - 1998), 81% t o  92% 
(1999+). 



a v a i l a b l e  f o r  annual harvest .  For p i n k  salmon (100% rea r ing ) ,  nea r l y  1.4 
m i l l i o n  p ink  salmon would be produced and 1.2 m i l l i o n  a v a i l a b l e  f o r  annual 
commercial harvest  a t  hatchery capaci ty .  

The n e t  present  va lue  (NPV) o f  the  Kizhuyak f a c i l i t y ,  however, i s  low 
compared t o  o the r  hatchery f a c i l i t i e s ,  because o f  t h e  h igh  c o s t  o f  
cons t ruc t i on  and opera t ion  a t  t h i s  s i t e .  F e a s i b i l i t y  ana lys i s  (Table 10) 
shows t h a t  o n l y  chum salmon w i t h  t h e  r e a r i n g  op t i on  would produce a  ne t  
p o s i t i v e  g a i n  i f  t h i s  f a c i l i t y  were b u i l t .  The bes t  a l t e r n a t i v e  o f  r e a r i n g  
a l l  chum salmon fry i s  p red i c ted  t o  r e s u l t  i n  a 1.17:l bene f i t : cos t  r a t i o  
and a  NPV o f  $4.2 m i l  l i o n .  This  i s  a  marginal r e t u r n  on do1 l a r s  invested. 
Compared w i t h  o the r  p u b l i c  hatcher ies,  i t i s  below t h e  average bene f i t : cos t  
of 1.75:l t o  2.75:l and NPV o f  about $15.0 m i l l i o n .  

DISCUSSION AND RECOMMENDATIONS 

A hatchery a t  Kizhuyak Bay cou ld  b e n e f i t  t h e  salmon f i s h i n g  i n d u s t r y  i n  t he  
Kodiak Region and a l s o  prov ide  an economic st imulus t o  t h e  v i l l a g e  of Po r t  
Lions. The res iden ts  o f  P o r t  Lions (popu la t ion  o f  291) a re  p r i m a r i l y  
fishermen who would have t h e  oppor tun i t y  t o  harves t  salmon c lose  t o  t h e  
v i  1  lage ( re turn ing- to - the i r -backdoor )  . Annual p roduct ion  o f  0.5 t o  1.0 
m i l l i o n  harvestable salmon cou ld  prov ide  i ncen t i ve  t o  re -es tab l i sh  a  f i s h  
processing p l a n t  a t  Po r t  Lions. It i s  a l s o  a n t i c i p a t e d  t h a t ,  e i t h e r  
d i r e c t l y  o r  i n d i r e c t l y ,  t he re  would be employment and support income t o  
P o r t  L ions as we11 as t o  Kodiak res iden ts  as a  r e s u l t  o f  hatchery 
cons t ruc t i on  and operat ion. 

This  hatchery, i f  b u i l t ,  cou ld  prov ide  approximately 91% of t h e  chum salmon 
harves t  goal f o r  supplemental p roduct ion  i n  t he  Region's p re l im ina ry  20 
year  salmon enhancement p l a n  ( d r a f t  p l a n  i n  progress).  I f  p i n k  salmon were 
produced, t h e  hatchery cou ld  prov ide  up t o  16% o f  t h e  supplemental p i n k  
salmon harvest  des i red  by year  2002. These est imates are based upon t h e  
f e a s i b i l i t y  s imu la t ions  where a l l  salmon f ry  are  reared. 

Hatchery cons t ruc t i on  and o p e r a t i  on a t  t he  Kizhuyak s i  t e  i s extremely 
expensive (20.8 m i l l  i o n  cons t ruc t i on  c o s t  i n  1986 $ )  i n  comparison t o  o the r  
ha tcher ies  and, poss ib ly ,  a l t e r n a t i v e  l oca t i ons ,  some o f  which a r e  n o t  
remote, i n  t h e  Kodiak area. The o n l y  advantages, as a  r e s u l t  o f  the  
h y d r o e l e c t r i c  ' p ro jec t  , are  some e x i s t i n g  s i t e  p repara t ion  work ( rock  pad, 
roads, barge land ing)  and avai l a b i l  i t y  o f  commercial e l e c t r i c a l  power. 
Add i t i ona l  s i t e  p repara t ion  would have t o  be done f o r  t he  hatchery. Even 
w i t h  t h e  a v a i l a b i l i t y  o f  e l e c t r i c a l  power, t h e  c o s t  f o r  e l e c t r i c i t y  w i  11 be 
h igh  because o f  the  necess i ty  o f  pumping water from a  d i s t a n t  we1 1  f i e l d .  

Approximately 20% o f  t h e  funds a c t u a l l y  requ i red  t o  cons t ruc t  a  S ta te  
hatchery goes t o  DOT/PF f o r  design and admin i s t ra t i on .  I f  a  hatchery costs 
$10 m i l l i o n  t o  cons t ruc t ,  about $2 m i l l  i o n  a d d i t i o n a l  d o l l a r s  a re  requ i red  
f o r  DOT/PF. Design costs range from 6% t o  12%. I f  a  p r i v a t e  non-pro f i t  
hatchery operator  o r  Regional Associat ion constructed t h e  same hatchery, i t  
i s  l i k e l y  t h a t  a savings i n  cos t  o f  $0.5 t o  $1.0 m i l l i o n  might  be r e a l i z e d  
on a  $10.0 m i l l i o n  f a c i l i t y .  



Feasibil i ty analysis,  based upon benefi t-cost model simulations, shows that  
the return value (benefit)  for  dol lars  invested i s  marginal, a t  best ,  for  a 
hatchery a t  Kizhuyak. The real question to  be answered by t h i s  analysis 
i s :  Are there other a l ternat ive salmon enhancement projects i n  the Kodiak 
area tha t  would provide a greater return value for  dol lars  spent? 
Obviously, under the conditions of 1 imi ted funds available fo r  salmon 
enhancement and rehabi l i ta t ion,  only those f a c i l i t i e s  or projects that  will 
resu l t  in the best return value (benefi t )  to  the public, re la t ive  to  cost ,  
should be considered. Projects, hatcheries, or any pub1 i c  f a c i l i t y  
constructed w j t h  a negative or marginal NPV or benefit tends to  divert  
public funds from more feasible and worthwhile projects that  could provide 
f a r  greater public benefit in the long term. 

Investment of State funds into f a c i l i t i e s  and projects tha t  will  increase 
renewable fishery resources certainly seems prudent a t  t h i s  time. The 
economic we1 1 being of many Alaskan communi t i e s ,  including Kodiak, i s  
dependent upon the fishing industry. Annual salmon harvests and the income 
generated from salmon processing are  important industry components of the 
Kodiak Region. The need t o  increase salmon harvests has recently been 
recognized by the Regional Planning Team, who are  involved in the 
preparation of a 20-year salmon plan. Hatcheries will quite l ikely be a 
major element of the plan to  increase salmon production and harvest. 

Recommendations on the feasi  bi l i  ty o f  constructing a salmon hatchery a t  
Kizhuyak Bay are as follows : 

1. A1 though a chuii~ salmon hatchery a t  Kizhuyak Bay t ha t  reared a1 1 of the 
emergent f ry  would produce a long term positive benefit ,  the low N P V  
and benefit: cost r a t i o  suggests marginal f eas ib i l i t y  and location. 
I t  i s ,  therefore, probably not the best use of State dollars to  build 
t h i s  hatchery. 

2.  Other al ternat ive locations for  hatcheries tha t  could possibly provide 
a greater return on investment than Kizhuyak should be investigated in 
the Kodiak area. Further funding for  a hatchery a t  Kizhuyak should 
not be allocated until  the f eas ib i l i t y  of construction a t  other 
locations i s  determined. 

3 .  In conjunction with salmon enhancement planning in the Kodiak Region 
and recognition of the important need and value of increasing future 
salmon harvests, i t  i s  recommended tha t  $125,000 i n  capital funding be 
appropriated to  the Kodiak Area Office of FRED Division for 
investigating al ternat ive hatchery s i t e s  and enhancement projects. 
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