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INTRODUCTION 

During t h e  1982 l e g i s l a t i v e  s e s s i o n ,  c o n s i d e r a b l e  d i s c u s s i o n  took p l a c e  
concern ing  t h e  s o u r c e  and s t a b i l i t y  of fund ing  f o r  t h e  F i s h e r i e s  Rehabi- 
l i t a t i o n ,  Enhancement and Development program. Governor Hammond appoin ted  
a  Hatchery Funding S t e e r i n g  Committee t o  i n v e s t i g a t e  t h i s  m a t t e r  and t o  
p rov ide  recommendations. The 1982 L e g i s l a t u r e  r e q u e s t e d  t h a t  t h e  Execu- 
t i v e  Branch r e - e v a l u a t e  t h e  r e l a t i o n s h i p  between t h e  S t a t e '  s a q u a c u l t u r e  
program and  p r i v a t e  n o n p r o f i t  (PNP) h a t c h e r i e s  and t h a t  a n  o v e r a l l  S t a t e  
p o l i c y  be p resen ted  t o  t h e  1983 L e g i s l a t u r e .  Governor Hammond e l e c t e d  
t o  p rov ide  t h e  r e q u e s t e d  p o l i c y  through t h e  Hatchery Funding S t e e r i n g  
Committee. T h i s  Paper ,  p repared  by t h e  Department of F i s h  and Game, i s  
i n t e n d e d  t o  p rov ide  a  p e r s p e c t i v e  of t h e  e n t i r e  program; t h e  o p e r a t i o n a l  
fund ing  f o r  h a t c h e r i e s  and t h e i r  r e l a t i o n s h i p  w i t h  p r i v a t e  n o n p r o f i t  
h a t c h e r i e s  a r e  o n l y  one p a r t  of t h a t  p e r s p e c t i v e .  

O r i g i n a l l y ,  t h e  purpose of t h i s  paper  was t o  a i d  t h e  Hatchery Funding 
S t e e r i n g  Committee. However, i n  accordance  w i t h  t h e  change of admin i s t ra -  
t ion ,  t h i s  paper  w i l l  be submit ted t o  Governor Shef f i e l d ' s  newly a p p o i n t e d  
Task Force  f o r  F i s h e r i e s .  

R e h a b i l i t a t i o n  and enhancement t e c h n o l o g i e s  a r e  powerful  t o o l s  i n  t h e  
hands of t h e  F i s h e r i e s  Resource 14anager. The r e h a b i l i t a t i o n  and enhance- 
ment of salmon s t o c k s  g e n e r a l l y  f o l l o w  t h r e e  s t r a t e g i e s :  ( 1 )  n a t u r a l  
s t o c k  m a n i p u l a t i o n  ( h a r v e s t  r e g u l a t i o n ) ,  ( 2 )  a q u a c u l t u r e  t e c h n i q u e s ,  
and ( 3 )  h a b i t a t  a l t e r a t i o n .  The h a r v e s t  management of t h e  salmon r e s o u r c e  
i s  but one a s p e c t  of t h e  " i n d u s t r y .  " The f i shermen ,  p r o c e s s o r s ,  whole- 
s a l e r s ,  d i s t r i b u t o r s ,  r e t a i l e r s ,  and a l l  t h e  o t h e r  p a r t s  of t h e  i n f r a -  
s t r u c t u r e  make up t h e  " f i s h i n g  i n d u s t r y . "  Th is  i n d u s t r y  h a s  a  huge 
economic wor th  t o  t h e  S t a t e .  I n  r e t u r n ,  t h e  S t a t e  funds a wide v a r i e t y  
of a c t i v i t i e s  t o  a s s i s t  and  s t i m u l a t e  t h i s  i n d u s t r y .  The r e h a b i l i t a t i o n  
and enhancement program i s  one of t h e  a c t i v i t i e s  t h a t  t h e  S t a t e  h a s  
funded t o  assist  i n  t h e  s t a b i l i z a t i o n  of t h e  f i s h i n g  i n d u s t r y  and t o  
encourage i t s  growth. 

A r e h a b i l i t a t i o n  and enhancement program r e q u i r e s  a  long-term commitment 
t o  c a p i t a l  and o p e r a t i o n a l  f u n d i n g  a s  w e l l  as t o  t h e  unders tand ing  of 
t h e  complexi ty  of t h e  program. H a t c h e r i e s  and o t h e r  r e h a b i l i t a t i o n  and 
enhancement p r o j e c t s  cannot be t u r n e d  o f f  and on from one y e a r  t o  t h e  
n e x t ,  a s  they  may r e q u i r e  s e v e r a l  y e a r s  t o  reach  t h e i r  f u l l  p o t e n t i a l .  



HISTORICAL PERSPECTIVE 

The salmon indus t ry  i n  Alaska began i n  1878 with a  ha rves t  of 56,000 
f i s h .  A s  the indus t ry  expanded and t h e  canner ies  became more e f f i c i e n t ,  
t h e  ha rves t  increased  throughout t h e  e a r l y  pa r t  of t he  19001s, reaching 
a  peak of 126.4 m i l l i o n  salmon i n  1936. Af t e r  1941, t h e  ha rves t  dec l ined  
s t e a d i l y  and reached a  low i n  1967 of l e s s  than  21 m i l l i o n  salmon. The 
lowest  four  consecutive salmon h a r v e s t s  s i n c e  t h e  t u r n  of the  century 
occurred during 1972-1975. It was dur ing  t h i s  time of low h a r v e s t s  
t h a t  the  L e g i s l a t u r e  responded t o  the  c r i s i s  by e s t a b l i s h i n g  t h e  Div i s ion  
of F i s h e r i e s  R e h a b i l i t a t i o n ,  Enhancement, and Development (FRED) (1971 ); 
t he  Commercial F i s h e r i e s  Limited Entry Commission (CFEC)(1972); and t h e  
P r i v a t e  Nonprofit  (PNP) Hatchery Program (1974). The FRED Divis ion  was 
designed t o  r e h a b i l i t a t e  and enhance depressed s tocks  and t o  help reduce 
t h e  economic impact i n  years  of low n a t u r a l  s tocks.  The PNP program w a s  
t o  j o i n  i n  t h i s  e f f o r t ,  and the  CFEC was t o  c o n t r o l  t h e  f i s h i n g  e f f o r t .  

Adequate escapement f o r  t h e  r e spec t ive  brood years  i n  conjunct ion wi th  
" b e t t e r  than  average" marine su rv iva l  have produced h a r v e s t s  averaging 
110 m i l l i o n  salmon during t h e  pas t  t h r e e  years  (1980, 1981, 1982). 
However, runs f o r  some spec ies  a r e  below des i r ed  l e v e l s  i n  many areas .  
R e h a b i l i t a t i o n  and enhancement p r o j e c t s ,  i n i t i a t e d  i n  t h e  middle and 
l a t e  1970's,  a r e  now beginning t o  c o n t r i b u t e  s i g n i f i c a n t  numbers of 
salmon t o  t h e  harves t .  

The annual product i on  c a p a b i l i t y  of a l l  e x i s t i n g  h a t c h e r i e s  i n  Alaska, 
when f u l l  capac i ty  i s  reached, w i l l  be 14 m i l l i o n  adu l t  salmon f o r  harves t .  
Table 1  l i s t s  the  hatchery f a c i l i t i e s  by r eg ion  f o r  t he  S t a t e  program 
and Table 2 l i s t s  them f o r  t h e  PNP program. 

PROGRAM DEVELOPMENT 

The low ha rves t  of t h e  l a t e  1960's and e a r l y  1970's prompted t h e  estab-  
l ishment  of t he  r e h a b i l i t a t i o n  and enhancement program. General ly ,  
r e h a b i l i t a t i o n  a c t i v i t i e s  a r e  d i r e c t e d  a t  r e s t o r i n g  t h e  salmon s tocks  t o  
former l e v e l s ,  whereas enhancement a c t i v i t i e s  and techniques a r e  used t o  
provide a d d i t i o n a l  salmon. F i r s t  p r i o r i t y  i s  given t o  t h e  p r o t e c t i o n  
and pe rpe tua t ion  of n a t u r a l  s tocks.  A balanced f i s h e r i e s  program inc ludes  
t h e  i n t e r r e l a t e d  elements of s tock  a l l o c a t i o n ,  s t o c k  r e h a b i l i t a t i o n ,  
s tock  enhancement, h a b i t a t  p r o t e c t i o n  improvement, and research.  From 
t h i s  background, t h e  Div is ion  of F i s h e r i e s  Rehab i l i t a t i on ,  Enhancement 
and Development (FRED) has  developed and expanded i t s  program s i n c e  i t s  
incept ion .  Duties  of t h e  Div is ion  a r e  given i n  t h e  Alaska S t a t u t e s  
T i t l e  16: 

"(1 ) develop and con t inua l ly  maintain a  comprehensive, coordinated 
s t a t e  plan f o r  t h e  o rde r ly  present  and long-range r e h a b i l i t a t i o n ,  enhance- 
ment and development of a l l  a s p e c t s  of the  s t a t e ' s  f i s h e r i e s  f o r  t he  
pe rpe tua l  use ,  bene f i t  and enjoyment of a l l  c i t i z e n s  and r e v i s e  and 
update  t h i s  p l a n  annually; 



Table  1.  Eggs t aken  i n  1982 f o r  FRED ha t che r i e s .  

Eggs Taken I n  Thousands 

COHO CHINOOK - 
ATd 1, 

SPECIES PINK - CHUM - SOCKEYE OTHER - 
SOUTHEAST 

Beaver F a l l s  
C r y s t a l  Lake 
Deer Mountain 
Hidden F a l l s  
Klawock 
Snet t i sham - 

S u b t o t a l s :  0 

PRINCE WILLIAM SOUND 

Canne ryCreek  23,141.8 
Gulkana R ive r  
Main Bay 

S u b t o t a l s :  23,141.8 

COOK INLET 

Big Lake 
Crooked Creek 
Elmendorf 
F t .  ~ i c h a r d s o n f f  0 
T r a i l  Lakes 
Tutka  Bay 18,996.5 

S u b t o t a l s :  18,996.5 

KODIAK & ALASKA PENINSULA 

Kar luk  
K i t o i  Bay 85,675.7 
R u s s e l l  Creek 

S u b t o t a l s :  85,675.7 

ARTIC-YUKON-KUSKOKWIM 

C l e a r  39.3 646.7 
E a s t  creek!/ 0 0 0 
S ikusu i l aq  Sp r ings  - 741.7 - - 

S u b t o t a l s :  0 781.0 646.7 

STATWIDE 
TOTALS 127,814.0 76,260.2 10,918.8 

a /  Closed i n  1982 season f o r  cons t ruc t i on .  

21 Closed i n  FY 82 because of budget s h o r t f a l l s .  



Table  2. 1982 p r i v a t e  n o n p r o f i t  h a t c h e r y  egg  t a k e s .  

Eggs Taken I n  Thousands 
ALL 

PINK CHUM COHO CHINOOK SPECIES 

SOUTHEAST 

Burnet  t I n l e t  
Burro  Creek 
Gunnuk Creek 
Kowee Creek 
Medve j i e  Creek 
Meyers Chuck 
P o r t  Armstrong 
Sandy Bay 
Salmon Creek 
Sheep Creek 
Sheldon Jackson  
Whitman Lake 

S u b t o t a l :  44,170.0 34,671.0 2,993.5 219.0 82,053.5 

PRINCE WILLIAM SOUND 

P e r r y  I s l a n d  104.0 104.0 
P o r t  San J u a n  129,615.01/ 10,484.0 140,099.0 
Solomon Gulch 8,410.0- 1,880.0 115.0 - 10,405.0 

S u b t o t a l :  138,129.0 12,364.0 115 .O 0 150,608.0 

COOK INLET 

E k l u t n a  

STATEWIDE 
TOTALS 182,299.0 48,326.0 3,210.5 219.0 234,054.5 

1 1  I n c l u d e s  28.5 m i l l i o n  eggs t r a n s f e r r e d  t o  t h e  Main Bay Hatchery.  - 



" (2 )  encourage t h e  investment  by p r i v a t e  e n t e r p r i s e  i n  t h e  techno- 
l o g i c a l  development and economic u t i l i z a t i o n  of t h e  f i s h e r i e s  resour -  
c e s ;  

" ( 3 )  th rough  r e h a b i l i t a t i o n ,  enhancement and development p rograns  do 
a l l  t h i n g s  n e c e s s a r y  t o  i n s u r e  p e r p e t u a l  and  i n c r e a s i n g  p r o d u c t i o n  and 
u s e  of t h e  food r e s o u r c e s  of Alaska w a t e r s  and c o n t i n e n t a l  s h e l f  a r e a s ;  

" ( 4 )  make a  comprehensive a n n u a l  r e p o r t  t o  t h e  l e g i s l a t u r e ,  c o n t a i n i n g  
d e t a i l e d  i n f o r m a t i o n  regard ing  i t s  accomplishments under  t h i s  s e c t i o n  
and  p r o p o s a l s  of p lans  and a c t i v i t i e s  f o r  t h e  n e x t  f i s c a l  y e a r ,  n o t  
l a t e r  t h a n  20 days a f t e r  t h e  convening of each r e g u l a r  sess ion . "  

The s u c c e s s f u l  a p p l i c a t i o n  of modern f i s h  husbandry technology depended 
on a  thorough knowledge of t h e  ecosystem. The g a t h e r i n g  of i n f o r m a t i o n  
on food webs, g e n e t i c s ,  f i s h  d i s e a s e s ,  l i f e  h i s t o r i e s ,  and  s u r v i v a l  
c r i t e r i a  w a s  a p r e r e q u i s i t e  f o r  a s u c c e s s f u l  program. Of equa l  importance 
w a s  t h e  development of a n  o r g a n i z a t i o n a l  s t r u c t u r e  t h a t  would be c a p a b l e  
of molding t o g e t h e r  t h e  d i s c i p l i n e s  of b io logy ,  e n g i n e e r i n g ,  g e n e t i c s ,  
pa tho logy ,  f i s h  c u l t u r e ,  maintenance,  l imnology, p lann ing ,  p r o j e c t  manage- 
ment, and o r g a n i z a t i o n a l  management i n  a  manner t h a t  p e r m i t t e d  t h e  maximal 
c o o r d i n a t i o n ,  p roduc t ion ,  and  q u a l i t y  c o n t r o l .  T h i s  o r g a n i z a t i o n a l  
s t r u c t u r e  i s  t h e  f o u n d a t i o n  upon which t h e  FRED D i v i s i o n  h a s  c a r r i e d  out  
i t s  mandates. 

I n  t h e  ten-plus  y e a r s  s i n c e  FRED D i v i s i o n  w a s  c r e a t e d ,  a  modern and 
t e c h n o l o g i c a l l y  advanced r e h a b i l i t a t i o n  and enhancement program h a s  been 
e s t a b l i s h e d .  I n  a d d i t i o n  t o  S t a t e  p r o j e c t s  and f a c i l i t i e s ,  t h i s  program 
i n c l u d e s  t h e  PNP h a t c h e r i e s ,  t h e  r e g i o n a l  a q u a c u l t u r e  a s s o c i a t i o n s ,  a s  
w e l l  as c o o p e r a t i v e  p r o j e c t s  w i t h  o t h e r  governmental  agenc ies .  

S i g n i f i c a n t  h a t c h e r y  c o n t r i b u t i o n s  t o  t h e  S t a t e ' s  salmon f i s h e r i e s  are 
now be ing  r e a l i z e d .  More t h a n  4.5 m i l l i o n  a d u l t  h a t c h e r y  salmon r e t u r n e d  
i n  1981, a t  l e a s t  6.7 m i l l i o n  r e t u r n e d  i n  1982, and i t  i s  e s t i m a t e d  t h a t  
8 m i l l i o n  h a t c h e r y  produced salmon w i l l  r e t u r n  i n  1983. When o p e r a t i n g  
a t  c a p a c i t y ,  t h e  S t a t e  and  p r i v a t e  h a t c h e r i e s  t h a t  e x i s t  now w i l l  produce 
about  1 4  m i l l i o n  salmon annual ly .  T h i s  i s  approximately  25% of t h e  long- 
range g o a l  f o r  a q u a c u l t u r e .  

I n  1974, t h e  Alaskan L e g i s l a t u r e  passed a s t a t u t e ,  a u t h o r i z i n g  t h e  Depart-  
ment of F i s h  and  Game t o  i s s u e  h a t c h e r y  p e r m i t s  t o  " q u a l i f i e d "  PNP corpor-  
a t i o n s .  The consensus was t h a t  t h e i r  c o n t r i b u t i o n s  t o  t h e  salmon f i s h e r y  
would augment t h e  S t a t e ' s  r e h a b i l i t a t i o n  program's c o n t r i b u t i o n s  and ,  
morever,  would p r o v i d e  a d d i t i o n a l  employment o p p o r t u n i t i e s  t o  Alaskans.  

S ince  t h e  i n c e p t i o n  of t h e  PNP program, 20 PNP salmon h a t c h e r y  p e r m i t s  
have been i s s u e d  and one permi t  h a s  been  resc inded  (19 t o t a l ) .  S i x t e e n  
of t h e  p e r m i t t e d  h a t c h e r i e s  a r e  i n  o p e r a t i o n ,  and  1 2  of t h e s e  have a l r e a d y  
had r e t u r n s  of a d u l t  salmon. 

The e s t a b l i s h m e n t  and growth of t h e s e  h a t c h e r i e s  a r e  c o n t r i b u t i n g  t o  t h e  
S t a t e ' s  e f f o r t  t o  enhance salmon. The h a t c h e r i e s  a r e  planned and managed 
t o  a l l o w  r e a s o n a b l e  s e g r e g a t i o n  of r e t u r n i n g  h a t c h e r y  f i s h  from n a t u r a l  
s t o c k s .  



The PNP l e g i s l a t i o n  w a s  amended i n  1976 s o  t h a t  a  r e g i o n a l  salmon enhance- 
ment program could be e s t a b l i s h e d .  These amendments a u t h o r i z e d  t h e  
c r e a t i o n  of a q u a c u l t u r e  a s s o c i a t i o n s ,  and,  t o  t h i s  d a t e ,  s e v e n  r e g i o n a l  
a s s o c i a t i o n s  have been organized.  Moreover, t h e  Kodiak r e g i o n  i s  c u r r e n t l y  
invo lved  i n  t h e  p r o c e s s  of o r g a n i z i n g  one more. Four of t h e s e  a s s o c i a -  
t i o n s  a r e  h o l d e r s  of PNP permits .  Reg iona l  a q u a c u l t u r e  a s s o c i a t i o n s  a r e  
comprised of r e p r e s e n t a t i v e s  of commercial f i she rmen ,  s p o r t  f i shermen,  
s u b s i s t e n c e  f i shermen ,  p r o c e s s o r s ,  and members of l o c a l  communities. 
The a s s o c i a t i o n s  a r e  dominated, however, by commercial f i she rmen  and 
t h e i r  i n t e r e s t s .  

The 1976 L e g i s l a t u r e  a l s o  d i r e c t e d  t h e  Commissioner of t h e  Department 
of F i s h  and  Game " t o  develop and amend as n e c e s s a r y  a comprehensive 
salmon p l a n  f o r  each reg ion ,  i n c l u d i n g  p r o v i s i o n s  f o r  bo th  p u b l i c  and 
p r i v a t e  n o n p r o f i t  h a t c h e r y  sys tems."  A s  t h e y  a r e  w r i t t e n  and approved, 
t h e s e  r e g i o n a l  p l a n s  w i l l  supercede  t h e  1975 Alaska Salmon F i s h e r i e s  
p l a n  which was produced i n d e p e n d e n t l y  by t h e  Department. T h i s  P l a n  
h a s  e s t a b l i s h e d  g o a l s  and o b j e c t i v e s  f o r  salmon enhancement and rehabi-  
l i t a t i o n  and  h a s  sugges ted  "example" p r o j e c t s .  

The comprehensive p l a n  f o r  each r e g i o n  w i l l  be w r i t t e n  by Regiona l  Plan- 
n i n g  Teams (RPT). The teams i n  each r e g i o n  a r e  comprised of t h r e e  members 
from t h e  Regional  A s s o c i a t i o n  and t h r e e  members from t h e  Alaska Department 
of F i s h  and  Game (ADF&G). The teams a l s o  rev iew a l l  h a t c h e r y  permit  
a p p l i c a t i o n s  from p r i v a t e  n o n p r o f i t  c o r p o r a t i o n s  and r e p o r t  t h e i r  f i n d i n g s  
t o  t h e  Commissioner. 

The 1979 L e g i s l a t u r e  provided g r a n t s  of $100,000 f o r  each RPT. These 
funds  a r e  a d m i n i s t e r e d  by t h e  Commissioner. I n  1979, t h e  g r a n t s  were 
i s s u e d  t o  f o u r  RPT's r e p r e s e n t i n g  t h e  Cook I n l e t  Aquacu l tu re  A s s o c i a t i o n  
(CIAA), Nor thern  S o u t h e a s t  Reg iona l  Aquacu l tu re  A s s o c i a t i o n  (NSRAA), 
P r i n c e  Wi l l i am Sound Aquacu l tu re  C o r p o r a t i o n  (PWSAC), and t h e  Sou thern  
S o u t h e a s t  Reg iona l  Aquacul ture  A s s o c i a t i o n  (SSRAA). The Nor thern  and 
S o u t h e r n  S o u t h e a s t  RPT' s j o i n t l y  produced a  20-year comprehensive salmon 
p l a n  f o r  S o u t h e a s t  Alaska,  which h a s  been approved by t h e  Commission. 
The Cook I n l e t  RPT p l a n ,  "Cook I n l e t  Regional  Salmon Enhancement P l a n ,  
1981-2000, " was approved i n  March, 1982. The p l a n  c o v e r i n g  P r i n c e  
W i l l i a m  Sound h a s  n o t  been completed. 

PROGRAM STATUS 

R e h a b i l i t a t i o n  

R e h a b i l i t a t i o n  i s  a  s t r a t e g y  f o r  r e b u i l d i n g  depressed  n a t u r a l  s t o c k s  t o  
h a r v e s t a b l e  l e v e l s .  Regula to ry  a c t i v i t i e s  a r e  d i r e c t e d  towards t h e  
r e s t r i c t i o n  of h a r v e s t s  t o  e n s u r e  op t imal  a l l o c a t i o n  of t o t a l  runs  t o  
h a r v e s t  and escapement. Non-regulatory a c t i v i t i e s  a r e  d i r e c t e d  a t  i n c r e a s -  
i n g  t h e  s u r v i v a l  of d e b i l i t a t e d  broods tocks.  These a c t i v i t i e s  may i n c l u d e  
removal of m i g r a t i o n  b l o c k s ,  s t r e a m  r e s t o r a t i o n ,  i n c u b a t i o n  and  subsequent  
p l a n t i n g  of eyed eggs o r  j u v e n i l e s ,  l a k e  f e r t i l i z a t i o n ,  and p r e d a t o r  
c o m p e t i t o r  c o n t r o l .  



There  a r e  f r e s h w a t e r  a r e a s  i n  Alaska t h a t  had once produced salmon, bu t  
because of env i ronmenta l  changes o r  c o n f l i c t i n g  u s e s  of t h e  h a b i t a t  few 
f i s h  a r e  now produced. Log jams i n  s t reams ,  road b u i l d i n g ,  logg ing  and 
mining a c t i v i t i e s ,  and e x c e s s i v e  beaver  dam c o n s t r u c t i o n  a r e  examples of 
t h e s e  changes. Reclaiming t h i s  once p r o d u c t i v e  h a b i t a t  f o r  salmon i s  
commonly known a s  h a b i t a t  r e s t o r a t i o n .  P r o j e c t s  t o  remove l o g  jams and 
beaver  dams have allowed a d u l t  salmon t o  reach spawning a r e a s  t h a t  had 
been p r e v i o u s l y  i n a c c e s s i b l e ;  e.g. , a l o g  jam c l e a r a n c e  p r o j e c t  conducted 
a t  Humpy Creek i n  1978 y i e l d e d  approximately  28,000 a d u l t  p ink salmon 
d u r i n g  1981 and a n o t h e r  38,000 dur ing  1982. 

A t  c e r t a i n  s i t e s ,  t h e  c o n t r o l  of salmon p r e d a t o r s  i n c r e a s e s  t h e  sur-  
v i v a l  of j u v e n i l e s  and ,  t h e r e f o r e ,  i n c r e a s e s  t h e  a d u l t  r e t u r n .  For  
example, i n  1980 and 1981, FRED impounded a n  e s t i m a t e d  30,000 t o  40,000 
Dol ly  Varden char  i n  t h e  R u s s e l l  Creek Hatchery n e a r  Cold Bay on t h e  
Alaska P e n i n s u l a .  T h i s  prevented t h e  c h a r  from f e e d i n g  on m i l l i o n s  of 
chum and  pink salmon f r y .  A f t e r  t h e  salmon f r y  had migrated downstream 
i n t o - s a l t  w a t e r ,  t h e  c h a r  were  re leased .  I n  t h e  Haines  a r e a ,  a s e r i e s  
of l and locked  ponds were connected t o  t h e  C h i l k a t  R iver  t o  p rov ide  
a d d i t i o n a l  r e a r i n g  h a b i t a t  f o r  j u v e n i l e  coho salmon, and t o  s e p a r a t e  
them from p r e d a t o r  popula t ions  t h a t  occup ied  t h e  main s tem of t h e  r i v e r .  
Alaska has  s t r o n g  laws t h a t  p r o t e c t  salmon h a b i t a t ,  but  h a b i t a t  i s  s t i l l  
l o s t  e a c h  y e a r  t o  con£ l i c t i n g  uses .  H a b i t a t  r e s t o r a t i o n ,  a l t e r a t i o n ,  
and p r e d a t o r  c o n t r o l  a r e  impor tan t  e lements  of t h e  salmon r e h a b i l i t a t i o n  
program. 

Lake f e r t i l i z a t i o n  i s  a  t echn ique  t h a t  i s  based on a t h e o r y  which main- 
t a i n s  t h a t  fo rmer ly  p r o d u c t i v e  sockeye systems a r e  no l o n g e r  p r o d u c t i v e  
because  of t h e  g r e a t l y  diminished n u t r i e n t  s u p p l i e s  t h a t  had fo rmer ly  
e n t e r e d  t h e  sys tems v i a  salmon c a r c a s s e s .  The l a k e  f e r t i l i z a t i o n  tech-  
n ique  i s  a  p r o c e s s  of c o n t r o l l e d  ecosystem manipu la t ion ,  whereby known 
amounts of phosphorus and n i t r o g e n  a r e  added t o  l a k e s  by a p p l i c a t i o n  
of commercial grade f e r t i l i z e r s .  The t h e o r y  and p r o c e s s  i s  i d e n t i c a l  
t o  t h e  f e r t i l i z a t i o n  of fa rm crops .  For  y e a r s ,  f a r m e r s  have a p p l i e d  
f e r t i l i z e r s  t o  t h e  s o i l  t o  enhance t h e  growth of t h e i r  crops.  The pr in-  
c i p l e  i s  t h e  same when a p p l y i n g  f e r t i l i z e r  t o  w a t e r  t o  encourage t h e  
growth of mic roscop ic  p l a n t s  and animals  t h a t  a r e  d e s i r a b l e  f i s h  feed.  
Th is  a d d i t i o n  of f e r t i l i z e r  i n c r e a s e s  t h e  food supp ly  i n  t h e  l a k e ,  r e s u l t -  
i n g  i n  i n c r e a s e d  growth and s u r v i v a l  of t h e  j u v e n i l e s  i n  f r e s h  water .  
Th i s  means t h a t  more as w e l l  a s  l a r g e r  smol t s  w i l l  m i g r a t e  t o  t h e  ocean. 
Accordingly ,  t h i s  w i l l  i n c r e a s e  t h e i r  chances of s u r v i v a l  i n  t h e  marine  
environment ,  and more f i s h  w i l l  r e t u r n  as a d u l t s .  

Three  l a k e s  were f e r t i l i z e d  dur ing  1982. F e r t i l i z a t i o n  f e a s i b i l i t y  
s t u d i e s  were conducted on more t h a n  15 l a k e s  d u r i n g  1981, bu t  t h e s e  
s t u d i e s  were  e l i m i n a t e d  because of budget  c u t s  i n  F i s c a l  Year 1983. The 
l a k e  f e r t i l i z a t i o n  program i s  c a r r i e d  out  i n  c o o p e r a t i o n  w i t h  r e g i o n a l  
a q u a c u l t u r e  a s s o c i a t i o n s  and t h e  F o r e s t  S e r v i c e  i n  some a r e a s  of t h e  
S t a t e .  

Enhancement 

Enhancement i s  t h e  s t r a t e g y  des igned  t o  supplement t h e  h a r v e s t  of n a t u r a l  
f r e s h w a t e r  and anadromous (salmon) s p e c i e s .  Enhancement a c t i v i t i e s  



employ a r t  i f  i c i a l  o r  semi -a r t i f  i c i a l  p roduc t  i o n  s y s  tems and of t e n  i n c r e a s e  
t h e  amount of p r o d u c t i v e  n a t u r a l  h a b i t a t  a v a i l a b l e  t o  f i s h  s t o c k s .  I n  
Alaska t h e r e  a r e  many f r e s h w a t e r  a r e a s  t h a t  produce no salmonids o r  sup- 
p o r t  on ly  s m a l l  p o p u l a t i o n s  because  of env i ronmenta l  l i m i t a t i o n s .  Such 
a r e a s  i n c l u d e  l a k e s  which a r e  r e l a t i v e l y  c l o s e  t o  t h e  ocean,  a r e  no t  h i g h  
i n  e l e v a t i o n ,  have v a s t  volumes of w a t e r ,  but  a r e  e i t h e r  i n a c c e s s i b l e  
t o  salmon o r  have only l i m i t e d  spawning and r e a r i n g  a r e a  a t  t h e  o u t l e t s .  
Salmon p o p u l a t i o n s  i n  t h e s e  a r e a s  a r e  enhanced by f i s h  s t o c k i n g .  Also,  
h i g h  o r  low w a t e r  s t ream c o n d i t i o n s  c a n  p reven t  salmon from reach ing  
prime spawning a r e a s ;  f i shways are a n  e f f e c t i v e  method f o r  p r o v i d i n g  
a c c e s s  t o  t h e s e  spawning sites. The FRED D i v i s i o n ,  i n  c o o p e r a t i o n  w i t h  
t h e  F o r e s t  S e r v i c e  and o t h e r  l and  managers, i s  i n v o l v e d  i n  t h e  o p e r a t i o n  
and maintenance of 19 f ishways a s  w e l l  as t h e  p lann ing  and c o n s t r u c t i o n  
f o r  f u t u r e  f ishways.  

During 1981, more t h a n  800,000 a d u l t  salmon u t i l i z e d  f  ishways i n  Alaska. 
The well-known F r a z e r  River  f ishway a l o n e  passed 380,000 salmon, p r i m a r i l y  
sockeyes ,  i n t o  F r a z e r  River .  The numbers of h a r v e s t e d  f i s h  r e s u l t i n g  
from "fishway enhancement" a r e  d i f f i c u l t  t o  de te rmine  because funds  have  
n o t  been a v a i l a b l e  f o r  d e t a i l e d  mark and recovery s t u d i e s .  Salmonids 
u t i l i z i n g  t h e s e  f ishways a r e  chum, p ink ,  chinook, coho, and  sockeye 
salmon, and s t e e l h e a d  t r o u t .  

F i s h  h a t c h e r i e s  a r e  a n o t h e r  way t o  enhance salmonid popula t ions .  They 
o f f e r  a maximal amount of p r o t e c t i o n  f o r  t h e  e a r l y  l i f e  s t a g e s  of t h e  
salmon, t h e r e b y  producing more salmon t h a n  would be pos s i b l e  from n a t u r a l  
product ion.  Given t h e  same number of eggs ,  a  h a t c h e r y  can roughly produce 
e i g h t  times more f r y  t h a n  t h e  n a t u r a l  environment. T h i s  l e v e l  of pro- 
d u c t i o n  i s  p r i m a r i l y  accomplished by p r o v i d i n g  s u f f i c i e n t  w a t e r  q u a n t i t y  
and q u a l i t y ,  by c o n t r o l l i n g  p r e d a t o r s  and d i s e a s e ,  and by f e e d i n g  t h e  
f r y  t o  i n c r e a s e  t h e i r  s i z e .  F i n a l l y ,  when t h e  c o n d i t i o n s  a r e  op t imal ,  
t h e  f r y  a r e  r e l e a s e d  i n t o  t h e i r  n a t u r a l  environment,  and a  g r e a t e r  produc- 
t i o n  of a d u l t s  i s  r e a l i z e d .  

The FRED D i v i s i o n  o p e r a t e s  20 f a c i l i t i e s  t h a t  employ h a t c h e r y  tech- 
n i q u e s  (two of t h e s e  a r e  s t ream-side  i n c u b a t i o n  f a c i l i t i e s ) .  The f a c i l i -  
t ies  produce chum, pink,  chinook, coho, and sockeye salmon, rainbow and 
s t e e l h e a d  t r o u t ,  g r a y l i n g ,  and  s h e e f i s h .  During 1981, n e a r l y  2.5 m i l l i o n  
a d u l t  s a l n o n  were  produced from j u v e n i l e s  t h a t  were  r e l e a s e d  a t  FRED 
h a t c h e r i e s  d u r i n g  p rev ious  years .  FRED h a t c h e r i e s  addressed  t h e  r e c r e -  
a t i o n a l  f i s h e r y  by r e l e a s i n g  more t h a n  500,000 rainbow t r o u t ,  10,000 
s teel 'nead,  400,000 g r a y l i n g ,  and 100,000 sheef  i s h  j u v e n i l e s  d u r i n g  
1981. A d d i t i o n a l l y ,  many salmon were  h a r v e s t e d  by a n g l e r s .  I n  1982, 
rainbow t r o u t  p roduc t ion  i n c r e a s e d  t o  abou t  1.6 m i l l i o n .  

The PNP Hatchery Program o p e r a t e s  16 h a t c h e r i e s  t h a t  produce chum, pink,  
chinook,  and coho sa lnon.  During 1981, s l i g h t l y  more t h a n  2.5 m i l l i o n  
pink salmon r e t u r n e d  t o  P r i n c e  Wi l l i am Sound Aquacu l tu re  C o r p o r a t i o n ' s  
P o r t  San J u a n  Hatchery. The remainder of t h e  TNP h a t c h e r i e s  had a combined 
r e t u r n  of around 300,000 f i s h .  

Economic P l a n n i n g  

Most p u b l i c  inves tment  p lanning,  i n c l u d i n g  f i s h e r i e s  development i n v e s t -  
ments,  i n v o l v e  t r e a t m e n t  of b o t h  e f f i c i e n c y  and e q u i t y  i s s u e s .  E f f i c i e n c y  



i s s u e s  a r e  f r e q u e n t l y  thought  of as t h o s e  which a r e  q u a n t i f i a b l e  i n  d o l l a r  
terms through a n  account ing  of n a t i o n a l  income. I n  s o c i a l  t e r m s ,  i t  i s  
"ach iev ing  t h e  g r e a t e s t  b e n e f i t  f o r  a  g i v e n  c o s t ,  o r  converse ly ,  a g i v e n  
o b j e c t i v e  a t  minimum c o s t "  (Morley 1982). E q u i t y  i s s u e s ,  on t h e  o t h e r  
hand, a r e  concerned p r i m a r i l y  w i t h  d i s t r i b u t i o n  of impacts  between groups  
and w i t h  t h e  " f a i r n e s s "  of c e r t a i n  a l l o c a t i o n s  o r  inves tments .  While 
t h e  s c i e n c e  of economics does  no t  a t t empt  t o  make judgements on  i s s u e s  
of f a i r n e s s ,  i t  does employ a number of ne thods  which measure b o t h  t h e  
changes i n  e f f i c i e n c y  and t h e  impacts  of s p e c i f i c  r e s o u r c e  inves tments  
and  a c t i o n s .  

While o t h e r  economic methods may be h e l p f u l  i n  d e a l i n g  w i t h  e q u i t y  
c o n s i d e r a t i o n s ,  b e n e f i t - c o s t  a n a l y s i s  d e a l s  s t r i c t l y  w i t h  e f f i c i e n c y  
r e l a t e d  i s s u e s  and i s  a  wide ly  used a n a l y t i c a l  t o o l ,  which y i e l d s  u s e f u l  
i n f o r m a t i o n  on p u b l i c  inves tment  a l t e r n a t i v e s .  I n  t e rms  of f i s h e r y  
r e s o u r c e  a p p l i c a t i o n s ,  t h e  g o a l  of benef i t - c o s  t a n a l y s i s  i s  t o  expend 
p u b l i c  funds  i n  a  manner t h a t  w i l l  e f f e c t i v e l y  f u r t h e r  s o c i a l  and economic 
o b j e c t i v e s  through e f f i c i e n t  a l l o c a t i o n  of r e s o u r c e s  among competing 
groups  o r  T h i s  methodology d i f f e r s  from t r a d i t i o n a l  forms 
of government budget ing i n  t h a t  it c o n c e n t r a t e s  on  t h e  consequences of 
a government a c t i v i t y ,  r a t h e r  t h a n  s o l e l y  on t h e  monetary r e s o u r c e s  
r e q u i r e d  t o  implement t h a t  a c t i v i t y .  Benef i t - cos t  a n a l y s i s  i s  t h e  empha- 
sis of FRED D i v i s i o n ' s  c u r r e n t  and deve lop ing  economic methods, and i n  
1981-1982, i t  r e s u l t e d  i n  t h e  development of a n  in-house computer simula- 
t i o n  model des igned  t o  e v a l u a t e  p u b l i c  salmon and  t r o u t  enhancement 
a l t e r n a t i v e s .  

E s s e n t i a l l y ,  t h e  methodology of t h i s  form of inc rementa l  a n a l y s i s  i s  
i d e n t i c a l  t o  t h e  methodology of many of t h e  more f a m i l i a r  a p p l i c a t i o n s  
of benef i t-cos t a n a l y s i s ,  such a s  t h e  Susitna-Hydro f e a s i b i l i t y  s t u d y  
(Yould, 1982). 

A p p l i c a t i o n  of Enhancement Benefit-Cost  A n a l y s i s  

The p r i n c i p a l  c a p a b i l i t i e s  of t h e  p r e s e n t  model a r e  a s  fo l lows :  

1) I d e n t i f i e s  t h e  va lue2 /  of a n  e x i s t i n g  program o r  of a proposed 
inves tment  such a s  a-capi t a l  o r  o p e r a t i o n a l  budget reques t .  

2 )  Compares inves tment  o r  o p e r a t i n g  s t r a t e g i e s  w i t h i n  a g i v e n  
h a t c h e r y  o r  between two o r  more h a t c h e r i e s  t o  de te rmine  t h e  
approach which w i l l  produce t h e  g r e a t e s t  n e t  b e n e f i t s  over  a  
p e r i o d  of t i m e .  A t y p i c a l  o p t i o n  would be t o  compare h a t c h e r y  
c a p a c i t i e s  by s p e c i e s  and l a k e  s t o c k i n g  vs. smolt  r e l e a s e .  

3 )  With i n p u t  from o t h e r  economic s t u d i e s ,  i t  i d e n t i f i e s  t h e  d i s t r i -  
b u t i o n  of u s e r  b e n e f i t s  t o  s p e c i f i c  s e c t o r s  of t h e  f i s h e r i e s  

11 E f f i c i e n t  product i o n  can  only  be achieved through e f f i c i e n t  a l l o c a t i o n  - 
of r e s o u r c e s  i f  t h e  a n a l y s t '  s o b j e c t i v e  i s  p a r e t o - o p t i m i z a t i o n  i n  t h e  
p resence  of mutual ly  e x c l u s i v e  inves tment  a l t e r n a t i v e s .  

21 Value i n  t h i s  manuscr ipt  r e f e r s  t o  p r e s e n t  v a l u e .  - 



i n d u s t r y ,  a s  w e l l  as t h e  impact on wages and employment from 
bo th  d i r e c t  and induced sources .  

Genera l  S t r u c t u r e  of Models 

The enhancement economic f e a s i b i l i t y  model i s  comprised of two s e p a r a t e  
systems of computer programs. Both systems i nvo lve  i n p u t  of d a t a  f o r  
200 t o  300 v a r i a b l e s  i n  a g i v e n  s imula t ion .  The Hatchery Brood-stock 
Development (HBD) system p r o j e c t s  f u t u r e  salmon produc t ion  on t h e  b a s i s  
of p lans  f o r  expansion,  l i f e - s t a g e  s u r v i v a l  assumptions,  and f i s h e r y  
h a r v e s t  expec t a t i ons .  The F a c i l i t y  Benef i t -Cos t  (FBC) system i s  t h e  
economic s i m u l a t i o n  program which u se s  h a r v e s t  p r e d i c t  ions  from a g i v e n  
(HBD) s i m u l a t i o n  and combines t h e s e  w i th  economic assumptions  t o  gene ra t e  
p r e d i c t i o n s  f o r  a b e n e f i t  and c o s t  s e r i e s 3 1 ,  - r e s u l t i n g  from salmon 
and /o r  t r o u t  enhancement. 

The F a c i l i  t y  Benef it-Cos t sy s  t e n  h a s  two s e p a r a t e  components. The f i r s  t 
i s  a p r i c e  index  model which a d j u s t s  p a s t  nominal c o s t s  and b e n e f i t s  t o  
base  y e a r  d o l l a r s  f o r  dea l i ng  w i t h  t h e  p a r t  of t h e  investment  t h a t  ha s  
a l r e a d y  t a k e n  place.  The second i s  a f u t u r e  o r i e n t e d  program which 
e s t i m a t e s  p r e sen t  v a l u e s  f o r  a number of b e n e f i t  and c o s t  s e r i e s  a l t e r n a -  
t i ve s .  Th is  component a p p l i e s  t o  commercially and r e c r e a t i o n a l l y  
ha rve s t ed  salmon o r  t r o u t  which a r e  d i r e c t l y  a t t r i b u t a b l e  t o  a g i v e n  
enhancement p r o j e c t .  

Salmon F i she ry  B e n e f i t s  and Assoc ia ted  Cos t s  

Eva lua t i on  of t h e  e f f i c i e n c y  of a n  investment  f o r  a s p e c i f i c  p r o j e c t  
r e q u i r e s  t h e  a n a l y s t  t o  e s t i m a t e  t he  g r o s s  b e n e f i t s  and g r o s s  c o s t s  
invo lved  f o r  i n c r e a s i n g  t h e  a v a i l a b l e  salmon resource .  I n  t h e  F a c i l i t y  
Benef i t -Cost  (FBC) model, t h e  primary b e n e f i t s  t o  t h e  p r i v a t e  s e c t o r  can 
be e s t ima t ed  as e i t h e r  t h e  i nc r emen ta l  v a l u e  t o  t h e  commercial f i s h e r y  
o r  a s  t he  inc rementa l  value t o  bo th  t h e  p rocess ing  i n d u s t r y  and t h e  
commercial f i s h e r y .  I n  t h e  f i r s t  c a s e ,  t h e  g ro s s  b e n e f i t  t o  t h e  commer- 
c i a l  f i s h e r y  from enhancement-produced f i s h  i s  measured a s  t h e  ex-vessel  
va lue  of t h e  product.  The g ro s s  c o s t  i s  measured a s  a l l  of t h e  r e sou rce s  
which have been used by t h e  f l e e t  t o  c a t ch  t h e  enhancement-produced f i s h .  
I n  t h e  second ca se ,  t h e  g r o s s  b e n e f i t  t o  t h e  p roce s s ing  i n d u s t r y  i s  t h e  
market value,  of t h e  i nc r ea sed  ca t ch  o r  t h e  f i r s t  wholesa le  value.  The 
p roce s s ing  c o s t s  a r e  t h e  va lue  of t h e  r e sou rce s  which have been used t o  
bo th  p roce s s  and h a r v e s t  t h e  enhancement-produced catch.  

Spo r t  F i s h  Va lua t i on  

Many of t he  p r o j e c t s  and f a c i l i r i e s  i n  FRED D i v i s i o n  c u r r e n t l y  produce 
salmon and  t r o u t ,  which are h i g h l y  valued by s p o r t  f isherrnen. The product  
of some f a c i l i t i e s  a r e  t a r g e t e d  a lmos t  e n t i r e l y  a t  s p o r t  f ishermen. The 
r e c r e a t i o n  b e n e f i t s  a r e  d i s cus sed  i n  t h e  Documentation f o r  t h e  Enhance- 
ment Benef i t -Cost  Model (Hartman and Rawson, 1982). The a n a l y s i s  method 
presen ted  i n  t h a t  t e x t  i s  s o l e l y  i n t ended  t o  s e r v e  t h e  purpose of t h e  
enhancement program eva lua t i on .  

31  I n  t h i s  c a s e ,  a " s e r i e s "  r e f e r s  t o  a n  income o r  c o s t  s t ream ex tend ing  - 
i n t o  t he  p a s t  o r  f u t u r e  f o r  a s p e c i f i c  number of years .  



Although r e c r e a t i o n a l  e v a l u a t i o n  p rocedures  c a n  encompass program b e n e f i t s  
o t h e r  t h a n  t h o s e  d i r e c t l y  r e c e i v e d  by Alaskan f i shermen ,  t h e  primary 
purpose  of t h e  v a l u a t i o n  p r o c e s s  i s  t o  i d e n t i f y  t h e  change i n  consumer 
s u r p l u s  f o r  a g iven  r e c r e a t i o n a l  f i s h i n g  investment .  Consumer s u r p l u s  
i s  a measure of t h e  s a t i s f a c t i o n  t h a t  people  enjoy from t h e i r  consumption 
of a  conmodi t y ,  and i t  i s  based on  what t h e y  would be w i l l i n g  t o  pay f o r  
i t .  I n  t h e  a r e a  of enhancement inves tments ,  consumer s u r p l u s  i s  t h e  
amount t h a t  peop le  a r e  w i l l i n g  t o  pay f o r  t h e  o p p o r t u n i t y  t o  f i s h  f o r  
t h e  i n c r e a s e  i n  t h e  a v a i l a b l e  s tock.  

Alaskan Impact Assessments I n p u t  

I f  a  d e c i s i o n  maker were  only  i n t e r e s t e d  i n  a  s i n g l e  o b j e c t i v e  (e.g., 
t h e  maximizat ion of f i s h i n g  income),  t h e n  t h e  economic e v a l u a t i o n  need 
n o t  go beyond benef i t - c o s  t a n a l y s i s .  However, i f  t h e  d e c i s i o n  maker i s  
a l s o  i n t e r e s t e d  i n  d e a l i n g  w i t h  d i s t r i b u t i o n a l  e f f e c t s  of a n  inves tment ,  
i t  w i l l  be necessa ry  t o  expand t h e  scope of t h e  work t o  i n c l u d e  impact 
a n a l y s i s .  Th i s  p r o c e s s  must be d e a l t  w i t h  s e p a r a t e l y  from e f f i c i e n c y  
c o n s i d e r a t i o n s ,  and i t s  purpose i s  t o  measure changes i n  l o c a l  o r  r e g i o n a l  
employment, l a b o r  f o r c e  p a r t i c i p a t i o n ,  income d i s t r i b u t i o n ,  and b u s i n e s s  
and i n d u s t r i a l  a c t i v i t y  i n  Alaska. The f a c i l i t y  benef i t - c o s  t r o u t i n e  
(FBC) can account  f o r  t h e s e  i n t e r a c t i o n s  w i t h i n  t h e  economy by i n d i r e c t l y  
i n c o r p o r a t i n g  v a l u e s  from impact models. These models a r e  capab le  of 
g e n e r a t i n g  m u l t i p l i e r s  t h a t  a r e  r e l e v a n t  t o  t h e  salmon f i s h i n g  and pro- 
c e s s i n g  i n d u s t r y .  Such models t a k e  one of two forms. The f i r s t  form 
is  t h e  inpu t -ou tpu t  model, which i s  based upon a  d e t a i l e d  a c c o u n t i n g  of 
t h e  f low of goods and s e r v i c e s  a t  a  g i v e n  p o i n t  i n  time. A second form 
i s  t h e  econometr ic  model, which may be u s e d  f o r  t h e  p r e d i c t i o n  of changes 
i n  employment and income from salmon t h a t  have been produced through 
enhancement o r  r e h a b i l i t a t i o n  programs. 

One model used by t h e  D i v i s i o n  of Budget produced a  d a t a  s e t  f o r  t h e  
salmon i n d u s t r y  t h a t  was based on a h y p o t h e t i c a l  i n c r e a s e  i n  t h e  salmon 
h a r v e s t  of 10 p e r c e n t  o v e r  t h e  natural ly-produced base l e v e l  (Kre inheder  
and  T e a l ,  1982). Th i s  i n c r e a s e  r e s u l t e d  i n  a n  income m u l t i p l i e r  f o r  t h e  
sea food  i n d u s t r y  of approximately  1.84. The e s t i m a t e  i n d i c a t e s  t h a t  f o r  
each  d o l l a r  of p r o c e s s i n g  income produced, a n  a d d i t i o n a l  84 c e n t s  i s  
produced i n  t h e  form of induced wages t o  Alaskans.  

What C o n s t i t u t e s  a n  E f f i c i e n t  R e t u r n  on Inves tment  f o r  a n  Enhancement 
P r o j e c t ?  

I f  investment  r e s o u r c e s  a r e  l i m i t e d ,  t h e  under tak ing  of any p u b l i c  i n v e s t -  
ment (e.g. ,  t r a n s p o r t a t i o n ,  h y d r o - e l e c t r i c  power g e n e r a t i o n ,  permanent 
fund,  o r  a  salmon enhancement f a c i l i t y )  w i l l  d i v e r t  r e s o u r c e s  from a n  
a l t e r n a t i v e  use .  The b e n e f i t - c o s t  concept  e s s e n t i a l l y  compares t h e  
g r o s s  b e n e f i t s  of t h e  proposed p r o j e c t  w i t h  a l l  of t h e  a n t i c i p a t e d  c o s t s  
of t h a t  p r o j e c t ,  i n c l u d i n g  a l l  s o c i a l  and o p p o r t u n i t y  c o s t s .  

C l e a r l y ,  i f  t h e  v a l u e  of t h e  b e n e f i t s  of t h e  proposed p r o j e c t  exceeds a l l  
of t h e  c o s t s 4 /  t h a t  a r e  a s s o c i a t e d  w i t h  t h e  p r o j e c t ' s  e x i s t e n c e ,  t h e n  
t h e  p r o j e c t  ys i n  s o c i e t y ' s  b e s t  in te res t - -based  on a  measure of e f f i c i e n c y .  

4 /  I n c l u d i n g  o p p o r t u n i t y  c o s t  of investment .  - 



I n  p r a c t i c e ,  e x t e r n a l  inves tment  o p p o r t u n i t i e s  cannot  always b e  d i r e c t l y  
i n c l u d e d  i n  t h e  a n a l y s i s ,  s o  a l i s t i n g  of b e n e f i t - c o s t  r a t i o s  o r  e s t i m a t e s  
of r e t u r n  on investment  f o r  Alaskan p u b l i c  h a t c h e r i e s  may n o t  p rov ide  a s  
much f a m i l i a r  i n f o r m a t i o n  t o  t h e  d e c i s i o n  maker as a broader ,  fo rmal ized  
comparison of t h e  r a t e  of r e t u r n  from p u b l i c  h a t c h e r i e s  v e r s u s  r a t e  of 
r e t u r n  from some s e l e c t e d  Alaskan inves tment  a l t e r n a t i v e s .  While c u r r e n t  
S t a t e  p o l i c y  does not  r e q u i r e  a formal  b e n e f i t - c o s t  a n a l y s i s  f o r  a l l  
p u b l i c  e x p e n d i t u r e s ,  comparison w i t h  a n t i c i p a t e d  r e t u r n s  f o r  a few 
n o t a b l e  p u b l i c  inves tments  w i l l  h e l p  shed l i g h t  on t h e  e f f i c i e n c y  of a  
t y p i c a l  enhancement investment .  

P r e l i m i n a r y  e s t i m a t e s  from enhancement economic a n a l y s i s  s u g g e s t  a  t y p i c a l  
h a t c h e r y  i ~ l v e s  tment benef i t - c o s t  r a t i o  would f a l l  between a range of 2  : 1 
and 3:1,  w i t h  a  t y p i c a l  r e t u r n  of inves tment  of approximately  $20 mil l - lon 
over  t h e  a n t i c i p a t e d  economic l i f e .  While a n  e x p l i c i t  comparison of 
s p e c i f i c  s i t e  c a s e s ,  w i t h  and wi thou t  t h e  proposed inves tment ,  would be 
r e q u i r e d  t o  i d e n t i f y  a l l  t h e  a l t e r n a t i v e  o p p o r t u n i t i e s  f o r  any p u b l i c  
p r o j e c t ,  i t  c a n  be g e n e r a l l y  demonstra ted t h a t  enhancement p r o j e c t s  
compare f a v o r a b l y  w i t h  e x i s t i n g  a s  w e l l  as proposed p u b l i c  inves tments .  

Program C o s t s  

P a s t  e x p e n d i t u r e s  f o r  t h e  S t a t e  (FRED) program can  be documented. However, 
a  f u n d i n g  h i s t o r y  f o r  t h e  PNP and r e g i o n a l  a q u a c u l t u r e  a s s o c i a t i o n s  i s  
more d i f f i c u l t  t o  a s c e r t a i n .  Much of t h e  donated l a b o r  and m a t e r i a l s  
cannot be q u a n t i f i e d .  Much of t h e  p r i v a t e  s e c t o r  program i s  f i n a n c e d  by 
S ta te -guaran teed  loans  and g r a n t s .  These amounts have been inc luded  i n  
Tab le  3 t o  h e l p  g i v e  a p e r s p e c t i v e  of t h e  amount of money committed t o  
t h e  PNP program. The amount of d o l l a r s  a u t h o r i z e d  f o r  t h e  FRED program 
i s  g iven  i n  T a b l e  4. 

P r i o r  t o  1970, t h e  a q u a c u l t u r e  program i n c l u d e d  t h r e e  h a t c h e r i e s .  Two 
were d e d i c a t e d  t o  enhancement of t h e  r e c r e a t i o n a l  f i s h e r y ,  and  t h e  t h i r d  
f a c i l i t y  conducted r e s e a r c h  on salmon. FRED D i v i s i o n  rece ived  $6 m i l l i o n  
i n  1974 t o  s t a r t  t o  develop v a r i o u s  o p p o r t u n i t i e s  f o r  enhancement and 
r e h a b i l i t a t i o n ,  and a l s o  t o  expand resea rch .  I n  1976, v o t e r s  approved a  
$28 m i l l i o n  h a t c h e r y  bond i s s u e  i n  t h e  g e n e r a l  e l e c t i o n .  A d d i t i o n a l  
c a p i t a l  a p p r o p r i a t i o n s  and bond i s s u e s  of 1978 and 1980 i n c l u d e d  funds  
f o r  h a t c h e r i e s  and brought t h e  t o t a l  t o  n e a r l y  $80 m i l l i o n .  H a t c h e r i e s  
dominated t h e  c a p i t a l  improvement p r o j e c t s  i n  t h e  e x p e n d i t u r e  of t h e s e  
funds.  Because of t h e  urgency t o  g e t  t h e  program under  way, e a r l y  h a t c h e r y  
c o n s t r u c t i o n  was put on a " f a s t  t r a c k  b a s i s . "  Delays  exper ienced b e f o r e  
and d u r i n g  c o n s t r u c t i o n  and e s p e c i a l l y  d u r i n g  t imes  of h i g h  i n f l a t i o n ,  
caused s e v e r a l  of t h e  p r o j e c t s  t o  c o s t  more t h a n  o r i g i n a l l y  e s t i m a t e d .  

Even though t h e  h a r v e s t  of salmon i n  1980-1982 w a s  n e a r  110 m i l l i o n  
salmon a n n u a l l y ,  t h e r e  w a s  a  s h o r t a g e  of a v a i l a b l e  broods tock  f o r  many 
of t h e  h a t c h e r i e s .  Most of t h e  commercial  h a r v e s t s  c e n t e r e d  on s p e c i e s  
which were  no t  t a r g e t e d  i n  t h e  enhancement program o r  were  i n  l o c a t i o n s  
where t h e r e  were no h a t c h e r i e s .  

T h i s  s h o r t a g e  of brood s t o c k  d i c t a t e d  t h a t  t h e  new f a c i l i t i e s  would not  
o r  cou ld  n o t  be  " f i l l e d  t o  c a p a c i t y "  w i t h i n  t h e  f i r s t  one o r  two y e a r s .  
The ref  o r e ,  s e v e r a l  of t h e  f a c i l i t i e s  were only p a r t i a l l y  c o n s t r u c t e d .  



Table  3. S t a t e  l o a n s  secured  f o r  c a p i t a l  c o n s t r u c t i o n  and o p e r a t i o n a l  c o s t s  
and revenues  genera ted  by a s s e s s ~ n e n t s  and  f i s h  s a l e s  f o r  14 
p r i v a t e  n o n p r o f i t  (PNP) h a t c h e r i e s ,  FY 1983. ( 3  PNP c o r p o r a t i o n s  
have n o t  s e c u r e d  S t a t e  l o a n s . )  

S t a t e  Loans 
Funds Generated 

For  C a p i t a l  For by Assessments o r  
P e r m i t s  C o n s t r u c t i o n  Opera t ions  S a l e  of F i s h  

SOUTHEAST 

( 1 , 2 )  Nor thern  S o u t h e a s t  Regional  $ 959,209 $ 822,869 $ 495,443 - 11 
Aquacu l tu re  A s s o c i a t i o n  ( 2 )  

( 3 )  S o u t h e r n  S o u t h e a s t  Regional  $ 4,935,000 $ 917,600 $1,456,930 - 11 
Aquacu l tu re  A s s o c i a t i o n  

( 4 )  Alaska Aquacu l tu re  
Foundat i o n ,  Inc .  

(5 )  Bur ro  Creek Farms, Inc .  $ 191,375 $ 92,000 

Kake Nonprof i t  F i s h e r i e s  $ 364,900 $ 104,500 
( 6 )  Development Corp. 

( 7 , 8 )  Douglas I s l a n d  P i n k  
and Chum Corp. ( 2 )  

( 9 )  She ldon  J a c k s o n  
Col lege  

(10)  T l i n g i t  and Haida F i s h e r i e s  $ 1,553,860 
Development Co rp.  

(11)  Armstrong-Keta, Inc .  $ 474,045 

PRINCE WILLIAM SOUND 

(12)  P r i n c e  W i l l i a m  Sound 
Aquacu l tu re  Corp. 

(13) Valdez F i s h e r i e s  
Development Corp. 

COOK INLET 

( 1 4 )  Cook I n l e t  Regional  $ 1,348,881 $ 444,755 $ 487,934 - 1/ 
Aquacu l tu re  A s s o c i a t i o n  

TOTALS 

TOTAL $22,656,703 

11 3% mandatory assessment  t a x  c o l l e c t e d  from f ishermen.  - 
21  2% v o l u n t a r y  assessment  t a x  c o l l e c t e d  from f ishermen.  - 
3 1  Revenue from s a l e s  of f i s h  c a p t u r e d  a t  h a t c h e r y .  - 



Table  4. FRED ' s o p e r a t i o n a l  budgets ,  c a p i t a l  spend ing ,  and egg c a p a c i t i e s  of h a t c h e r i e s ,  
FY 197 1-1983. 

I I I 
I I I Annua 1 

F i s c a l  / Cumulative I C a p i t a l  Funding f o r  H a t c h e r i e s  I O p e r a t i o n a l  Budget 
Year 1 Egg Capaci ty  I (Thousands $ ) I (Thousands $ ) 

I ( ~ i l  l i o n s  ) I I 

I I I Adjusted 
I I Cumulative I Actua l  t o  1976 
I A c t u a l  Design ! CIP 
I 

- BOND C a p i t a l  Funds 1 D o l l a r s  D o l l a r s  3 /  
I - 

1/ Eggs i n  e x i s t i n g  h a t c h e r i e s  p r i o r  t o  FRED l e g i s l a t i o n .  - 
2 /  A d d i t i o n a l  fund ing  i s  r e q u i r e d  t o  enab le  s e v e r a l  e x i s t i n g  f a c i l i t i e s  t o  - 

r e a c h  t h e i r  d e s i g n  c a p a c i t i e s .  
31 Adjusted u s i n g  t h e  Anchorage Consumer P r i c e  Index. The 1983 amount was a d j u s t e d  - 

assuming a n  a n n u a l  CIP i n c r e a s e  of 0.06. 



A s  t h e  brood-stock development c o n t i n u e s ,  t h e s e  h a t c h e r i e s  a r e  scheduled 
f o r  a  complet ion d a t e  t h a t  w i l l  c o i n c i d e  w i t h  r e t u r n i n g  a d u l t  f i s h .  I f  
c o n s t r u c t i o n  of t h e  f a c i l i t i e s  i s  no t  completed,  t h e y  w i l l  no t  r each  
des ign  c a p a c i t y  i n  t h e  planned t ime  frame. The h a t c h e r y  components 
g e n e r a l l y  l a c k i n g  a r e  t h o s e  t h a t  were  not  necessa ry  f o r  s t a r t - u p  such a s  
" a d u l t  f i s h  h o l d i n g  s t r u c t u r e s , "  "egg t a k i n g  f a c i l i t i e s ,  " and "personne l  
s u p p o r t  f a c i l i t i e s .  " 

The FRED D i v i s i o n  a l s o  p r o v i d e s  a  wide v a r i e t y  of a s s o c i a t e d  s e r v i c e s  
bo th  t o  t h e  p u b l i c  s e c t o r  and t h e  p r i v a t e  s e c t o r .  A wel l -balanced salmon 
r e h a b i l i t a t i o n  and enhancement program i n c l u d e s  much more t h a n  j u s t  
h a t c h e r i e s .  S c i e n t i f i c  l a b o r a t o r i e s ,  q u a l i t y  c o n t r o l ,  and e v a l u a t i o n  
f u n c t i o n s  a r e  e s s e n t i a l  e lements  t o  a  well-balanced program. 

The FRED D i v i s i o n  budget can be d i v i d e d  i n t o  f o u r  major c a t e g o r i e s .  
These a r e  l i s t e d  a long  w i t h  t h e  pe rcen tage  of t h e  program t h a t  each 
major c a t e g o r y  r e p r e s e n t s  t o  g i v e  a  p e r s p e c t i v e  of t h e  r e l a t i v e  propor- 
t i o n s  of t h e  program. 

1. Management, A d m i n i s t r a t i o n ,  15% 
and  S t r a t e g i c  P lann ing ,  i n c l u d i n g  

P lann ing  and P e r m i t t i n g  f o r  t h e  
P r i v a t e  S e c t o r  

2. Supplemental  p roduc t  i o n  (Enhancement) 59% 
3. R e h a b i l i t a t i o n  6 % 
4 .  S c i e n t i f i c  Support  and E v a l u a t i o n  20% 

( I n c l u d i n g  s e r v i c e s  provided t o  
t h e  p r i v a t e  s e c t o r  and i n v e s t i g a t i o n s  
p reced ing  r e h a b i l i t a t i o n  a c t i v i t i e s )  

The l a r g e s t  o p e r a t i o n a l  e x p e n d i t u r e s  a r e ,  of c o u r s e ,  t h e  c o l l e c t i v e  
o p e r a t i o n  of 20 h a t c h e r y  f a c i l i t i e s .  O p e r a t i o n a l  d o l l a r s  t h a t  a r e  s p e n t  
a t  each f a c i l i t y  a r e  measured a g a i n s t  f i s h  p r o d u c t i o n  which p rov ides  a 
b e n e f i t - c o s t  a n a l y s i s .  Much of t h e  s c i e n t i f i c  s u p p o r t  ( r e s e a r c h  and  
e v a l u a t i o n )  i s  devoted t o  improving technology and t h u s  i n c r e a s i n g  pro- 
d u c t i o n  of a d u l t  f i s h .  A s  f a c i l i t i e s  r e a c h  t h e i r  maximal d e s i g n  c a p a c i t y  
and new technology  i s  t r a n s f e r r e d  t o  them, t h e  benef i t - c o s  t r a t i o  improves. 
These r a t i o s  a r e  t h e  most meaningful  f o r  (1) comparing t h e  performance 
of a  f a c i l i t y  from one y e a r  t o  t h e  nex t ,  and ( 2 )  comparing one f a c i l i t y  
t o  a n o t h e r  when t h e  assumptions  used i n  t h e  a n a l y s i s  a r e  a c c e p t e d  as 
t h e  most l i k e l y  s c e n a r i o  f o r  development. I n  g e n e r a l ,  a  good manager 
w i l l  s e l e c t  a f a c i l i t y  w i t h  a  h i g h e r  b e n e f i t - c o s t  r a t i o ,  a l l  o t h e r  t h i n g s  
being equa l .  ( R e f e r  t o  Economic P l a n n i n g  S e c t i o n ,  page 9 . )  

Many of t h e  e x p e n d i t u r e s  i n  FRED'S budget p rov ide  impor tan t ,  r e q u i r e d  
s e r v i c e s  t o  t h e  p r i v a t e  s e c t o r  and o t h e r  governmental  agencies .  A l l  of 
t h e  s c i e n t i f i c  s e r v i c e s  and new t e c h n o l o g i e s  t h a t  have been developed by 
t h e  FRED D i v i s i o n  a r e  i n  t h e  p u b l i c  domain and, as such, are a v a i l a b l e  
t o  t h e  p r i v a t e  s e c t o r .  Th i s  a s s i s t a n c e  i s  provided by t h e  S t a t e  w i t h o u t  
charge.  The t e c h n o l o g i c a l  f u n c t i o n s  of l imnology,  pathology,  g e n e t i c s ,  
e n g i n e e r i n g ,  b io logy ,  f i s h  c u l t u r e ,  and  t a g  recovery  a n a l y s i s  a r e  u t i l i z e d  
by a l l  f i s h e r y  d i v i s i o n s  w i t h i n  t h e  Department a s  w e l l  a s  by f e d e r a l  agen- 
c i e s  and  t h e  p r i v a t e  s e c t o r .  



These s e r v i c e s  and h a t c h e r y  p r o d u c t i o n  a r e  being c u t  back f u r t h e r  because 
of budget c u t s  i n  f i s c a l  yea r  1983. The F i s c a l  Year 1983 budget i s  
s l i g h t l y  more t h a n  $12.2 m i l l i o n ,  which i s  $1.7 m i l l i o n  l e s s  t h a n  reques ted .  
A t  t h e  same t ime  (FY 831, t h r e e  new h a t c h e r i e s ,  Main Bay i n  P r i n c e  Wil l iam 
Sound, S i k u s u i l a q  S p r i n g s ,  n o r t h  of Kotzebue,  and T r a i l  Lakes,  s o u t h  of 
Anchorage, began o p e r a t i o n s  i n  1982. 

Also,  t h e  r e c o n s t r u c t e d  F o r t  Richardson Hatchery was b rought  back o n  
l i n e  i n  1982. These a d d i t i o n a l  expenses ,  which came a t  a  t ime  of budget 
r e d u c t i o n s ,  have a l t e r e d  t h e  FRED program and have r e s u l t e d  i n  t h e  l a y o f f s  
of s e v e r a l  permanent pe rsonne l ,  t h e  c l o s i n g  of t h e  E a s t  Creek Hatchery 
n e a r  Dill ingharn,  and t h e  c u r t a i l m e n t  o r  r e d u c t i o n  i n  scope of s e v e r a l  
r e s e a r c h  and r e h a b i l i t a t i o n  p r o j e c t s .  

I n  19 76, enhancement p l a n n e r s  e s t a b l i s h e d  a n  annua l  product  i o n  g o a l  of 
25 m i l l i o n  salmon. The e s t i m a t e d  c o s t  t o  accomplish  t h i s  g o a l  was $235 
m i l l i o n  t o  be provided by t h e  p u b l i c  s e c t o r  f o r  c a p i t a l  c o n s t r u c t i o n .  
Subsequent p lann ing  e x e r c i s e s  have r a i s e d  t h e  enhancement g o a l  t o  51 
m i l l i o n  salmon annual ly .  To d a t e ,  t h e  S t a t e  h a s  a p p r o p r i a t e d  $80 m i l l i o n .  
F i g u r e  1 i l l u s t r a t e s  t h e  r e l a t i o n s h i p  of c a p i t a l  a p p r o p r i a t i o n s ,  p lanned 
and a c t u a l ,  s i n c e  1976. 

The f i r s t  c a p i t a l  fund ing  f o r  t h e  FRED D i v i s i o n  was i n  1972. During t h e  
n e x t  11-year p e r i o d  (1972-1982), t h e  S t a t e  s p e n t  $6.4 b i l l i o n  on c a p i t a l  
p r o j e c t s .  C a p i t a l  funds  f o r  enhancement, a l l o c a t e d  t o  t h e  FRED D i v i s i o n  
over  t h e  p a s t  11 y e a r s  ( s i n c e  t h e  s t a r t  of t h e  program), have been abou t  
1.2% of t h e  t o t a l  d o l l a r s  a l l o c a t e d  f o r  a l l  c a p i t a l  p r o j e c t s .  

Tab le  4 g i v e s  t h e  a n n u a l  o p e r a t i o n a l  budget f o r  t h e  FRED D i v i s i o n  s i n c e  
1971. Also g i v e n  a r e  those  amounts which have been a d j u s t e d  t o  1976 
d o l l a r s .  During t h e  p e r i o d  of 1979 t o  1982, 10 new h a t c h e r y  f a c i l i t i e s  
were  brought  on l i n e ,  and t h e  F o r t  R ichardson  Hatchery was complete ly  
r e c o n s t r u c t e d .  R e f e r r i n g  t o  Tab le  4 ,  i t  can be s e e n  t h a t  o p e r a t i o n a l  
d o l l a r s ,  f rom t h e  p e r s p e c t i v e  of t h e i r  a c t u a l  purchas ing  power, have 
i n c r e a s e d  v e r y  l i t t l e  and i n  some y e a r s  have decreased.  

P r e s e n t  and P r o j e c t e d  Salmon P r o d u c t i o n  

The commercial  h a r v e s t  of salmon i n  t h e  p a s t  t h r e e  y e a r s  h a s  been of 
r e c o r d  p r o p o r t i o n s .  Consequently,  t h e  urgency f o r  f u l l  implementat ion 
of t h e  S t a t e ' s  salmon enhancement program h a s  been ques t ioned .  Even 
though t h e  FRED program c o n t i n u e s  t o  expand as a  r e s u l t  of v o t e r s '  a p p r o v a l  
of bond i s s u e s ,  t h e  FRED o p e r a t i o n a l  budget h a s  n o t  i n c r e a s e d  correspond- 
i n g l y .  I n s t e a d ,  g r e a t e r  emphasis h a s  been  p laced  on t h e  p r e c i s i o n  w i t h  
which t h e  commercial h a r v e s t s  a r e  r e g u l a t e d .  S i n c e  1979, t h e  budget 
t o  i n c r e a s e  t h i s  p r e c i s i o n  has  i n c r e a s e d  by o v e r  110% (from $9 m i l l i o n  
t o  n e a r l y  $19 n i l l i o n ) .  The funds  a l l o c a t e d  f o r  t h e  enhancement p rogran  
d u r i n g  t h e  same p e r i o d  h a s  i n c r e a s e d  only  by 33%, and i n f l a t i o n  d u r i n g  
t h i s  p e r i o d  h a s  t a k e n  i t s  t o l l .  During t h i s  same p e r i o d  (FY 80-82), 
s e v e n  new f a c i l i t i e s  t h a t  were p r e v i o u s l y  a u t h o r i z e d  were  brought  on 
l i n e .  

With t h e  record  h a r v e s t  of t h e  p a s t  t h r e e  y e a r s ,  t h e  o v e r a l l  salmon 
p r o d u c t i o n  p i c t u r e  i n  Alaska i s  b r i g h t .  The mix of s p e c i e s  h a r v e s t e d ,  



F i g u r e  1. R e l a t i o n s  hip  between c a p i t a l  and o p e r a t i o n a l  a p p r o p r i a t i o n s .  
D o l l a r s  have been a d j u s t e d  t o  1976 d o l l a r s .  



however, l e a v e s  c o n s i d e r a b l e  room f o r  ad jus tment  and s h i f t i n g  emphasis. 
Over h a l f  of t h e  c u r r e n t  h a r v e s t  i s  p ink  salmon, which h a s  t h e  lowes t  
p e r f i s h  v a l u e  of t h e  salmon s p e c i e s .  The FRED D i v i s i o n  program a d d r e s s e s  
t h e  need f o r  more p roduc t ion  of chinook, coho, and chum salmon. Alaskans  
a r e  not s a t i s f i e d  w i t h  t h e  s t a t u s  quo of t h e  n a t u r a l  s t o c k s .  The 
30-year c o n s e c u t i v e  mean, h igh-annual  c a t c h  i s  82 m i l l i o n  salmon. The 
long-term p l a n  f o r  salmon i n  Alaska c a l l s  f o r  n e a r l y  143 m i l l i o n  f i s h  
f o r  h a r v e s t  a n n u a l l y ,  of which 5 1  m i l l i o n  a r e  t o  be produced by enhance- 
ment and r e h a b i l i t a t i o n  techniques .  Inc luded  w i t h i n  t h i s  h a r v e s t  of 51 
m i l l i o n  a r e  25 m i l l i o n  chum, 8  m i l l i o n  sockeye,  1.5 m i l l i o n  coho, and 
300,000 chinook salmon; t h e  remainder  w i l l  be made up of p ink salmon. 

With t h e  p reced ing  i n  mind, one p o i n t  becomes apparen t ;  t h e  gap between 
a c t u a l  and d e s i r e d  p r o d u c t i o n  f o r  most s p e c i e s ,  i n  most g e o g r a p h i c a l  
a r e a s ,  h a s  c l o s e d  c o n s i d e r a b l y  d u r i n g  t h e  p a s t  t h r e e  years .  N a t u r a l  
s t o c k s  have accounted f o r  a  l a r g e  s h a r e  of t h e  t o t a l  i n  a  s h o r t e r  t i m e  
t h a n  w a s  o r i g i n a l l y  thought  p o s s i b l e .  P a r t  of t h i s  i n c r e a s e  was due t o  
b e t t e r  r e g u l a t i o n  of t h e  h a r v e s t .  However, much of t h e  i n c r e a s e  was due 
t o  unusua l ly  h i g h  s u r v i v a l s  bo th  i n  f r e s h  and marine  waters .  It i s  
l i k e l y  t h a t  s e v e r e  wea ther  and o t h e r  environmental  c o n d i t i o n s  w i l l  p e r i -  
o d i c a l l y  d e p r e s s  a d u l t  salmon p r o d u c t i o n ,  e s p e c i a l l y  w i l d  s t o c k s .  
A r t  i f  i c i a l  enhancement of salmon s t o c k s ,  which c i rcumvents  many of t h e  
problems encounte red  by w i l d  s t o c k s ,  w i l l  r educe  t h e  impact of y e a r s  
w i t h  low n a t u r a l  product ion.  A p e r t i n e n t  p o i n t  t o  be remembered i s  
t h a t ,  r e g a r d l e s s  of t h e  r e c e n t  good y e a r s ,  t h e  f i s h e r y  u s e r  groups s t i l l  
d e s i r e  a n  a g g r e s s i v e  a c t i o n  program i n  salmon enhancement and r e h a b i l i t a -  
t i o n .  A review of c u r r e n t  c a t c h  i n f o r m a t i o n  r e v e a l s  t h a t  u s e r s  d e s i r e  
( e v e n  i n  a record  f i s h i n g  y e a r )  more p inks ,  chums, and chinooks i n  South- 
east Alaska; chinooks and  p i n k s  i n  Cook I n l e t ;  cohos i n  P r i n c e  W i l l i a m  
Sound; chums and cohos i n  Kodiak; and chums and chinooks a long  t h e  I n t e r i o r  
r i v e r s - - j u s t  t o  mention a  few examples. Also,  much of t h e  r e c r e a t i o n a l  
o p p o r t u n i t i e s  t h a t  a r e  a f f o r d e d  t o  Alaskans ,  i n  a r e a s  of h i g h  p o p u l a t i o n  
d e n s i t i e s ,  r e s u l t  from t h e  enhancement program. The demand f o r  more l a k e  
and stream s t o c k i n g  of rainbow t r o u t ,  coho, and g r a y l i n g  i s  i n c r e a s i n g  
th roughout  t h e  S t a t e .  

A v a i l a b l e  funds  f o r  t h e  r e h a b i l i t a t i o n  and enhancement program i s  a  
s u b j e c t  t h a t  h a s  l e d  t o  t h e  fo rmat ion  of a s p e c i a l  s t e e r i n g  committee 
appo in ted  by t h e  Governor. The "spending l i m i t "  i s  of t e n  i d e n t i f i e d  a s  
t h e  v i l l a i n  a s s o c i a t e d  w i t h  reduced emphasis on t h e  program, when i n  
f a c t  t h e r e  h a s  simply been a s h i f t  i n  p r i o r i t i e s .  Budget c u t s  f o r  t h e  
FRED D i v i s i o n  i n  F i s c a l  Year 1983 were t h e  r e s u l t  of reprogramming w i t h i n  
t h e  Department of F i s h  and Game and among depar tments  Sta tewide.  During 
t h e  t i m e  t h a t  new f a c i l i t i e s  were coming on l i n e ,  t h e  o p e r a t i o n a l  fund ings  
were  not  c o r r e s p o n d e n t l y  i n c r e a s e d .  Consequently,  i t  became necessa ry  
t o  s t o p  o t h e r  a c t i v i t i e s .  No bond p r o p o s a l s  were p laced  b e f o r e  t h e  
v o t e r s  i n  1982, n o r  was t h e  FRED D i v i s i o n  a l l o c a t e d  any c a p i t a l  improve- 
ment monies i n  F i s c a l  Year 1983. Thus, d u r i n g  r e c e n t  y e a r s ,  when t h e  
a v a i l a b i l i t y  of c a p i t a l  improvement monies h a s  been  g r e a t e r  t h a n  e v e r  
b e f o r e ,  t h e  FRED program h a s  been s h r i n k i n g .  



INTERNATIONAL PERSPECTIVE 

Alaska h a s  t h e  g r e a t e s t  p o t e n t i a l  f o r  anadromous f i s h e r i e s  enhancement 
of a l l  t h e  r e g i o n s  of t h e  North  P a c i f i c  Rim. However, we l a g  behind 
o t h e r  c o u n t r i e s  i n  t h e  a r t i f i c i a l  p ropaga t ion  of salmon. Japan  and t h e  
S o v i e t  Union have a g g r e s s i v e  salmon enhancement programs, and t h e i r  com- 
bined long-term g o a l s  exceed by twice  t h e  combined g o a l s  of t h e  remainder  
of t h e  salmon-pr oducing c o u n t r i e s .  

Japan  

J a p a n e s e  h a t c h e r i e s  r e l e a s e d  approximately  1.1 b i l l i o n  j u v e n i l e  salmon 
i n  1982, and i n  1983 t h e y  expec t  t o  r e l e a s e  even more. Re turns  from 
t h e s e  h a t c h e r y  releases make up t h e  m a j o r i t y  of t h e  domest ic  Hokkaido 
c o a s t a l  chum catch.  I n  1982, t h e  c o a s t a l  c a t c h  of chums o f f  Hokkaido 
reached a n  a l l  t i m e  h igh of a lmos t  23  m i l l i o n  a d u l t s .  It i s  p r e d i c t e d  
t h a t  t h e  c a t c h  w i l l  be up t o  30 m i l l i o n  by 1985. Even w i t h  t h e  s u c c e s s  
of t h e  chum h a t c h e r y  program, J a p a n  relies upon i t s  h igh  s e a s  salmon 
f i s h e r i e s  and  upon impor t s  from t h e  U.S. and  Canada f o r  abou t  50% of t h e  
c o u n t r y ' s  salmon demand. The number one d e s i r e d  salmon product  i n  J a p a n  
i s  "ocean b r i g h t "  sockeye. 

The USSR i s  c u r r e n t l y  r e l e a s i n g  about  1 b i l l i o n  young salmon (p ink  and 
chum) a n n u a l l y  from i t s  f a c i l i t i e s .  The S o v i e t ' s  long-term g o a l  i s  t o  
p l a c e  more emphasis on  chum salmon p r o d u c t i o n  and t o  r e l e a s e  n e a r l y  5 
b i l l i o n  j u v e n i l e  salmon by t h e  y e a r  2000. To accomplish  t h i s ,  t h e y  p lan  
t o  b u i l d  52 more salmon h a t c h e r i e s  a long  t h e  w e s t e r n  P a c i f i c  and Ber ing 
Sea. 

B r i t i s h  Columbia 

The g o a l  f o r  t h e  Salmonid Enhancement Program of B r i t i s h  Columbia i s  t o  
i n c r e a s e  t h e  commercial c a t c h  of salmon by 27 m i l l i o n  a d u l t s .  To meet 
t h i s  g o a l ,  t h e y  need t o  produce about 1.8 b i l l i o n  j u v e n i l e  salmon by 
1993. I n  1981, t h e  Salmonid Enhancement Program produced 267 m i l l i o n  
j u v e n i l e  salmon. Approximately 80% of t h i s  product  i o n  was a t t r i b u t e d  t o  
spawning channe l s  and l a k e  f e r t i l i z a t i o n  p r o j e c t s .  

Uni ted  S t a t e s  

More t h a n  435 m i l l i o n  j u v e n i l e  salmon were  r e l e a s e d  i n  1981 from t h e  
P a c i f i c  Coast  s t a t e s ,  exc lud ing  Alaska.  The l a r g e s t  p r o p o r t i o n  of t h e s e  
(320 m i l l i o n )  were  r e l e a s e d  f rom t h e  s t a t e  of Washington, w h i l e  Oregon 
r e l e a s e d  more t h a n  80 m i l l i o n  j u v e n i l e s ,  C a l i f o r n i a  approx imate ly  30 
m i l l i o n ,  and Idaho n e a r l y  6 m i l l i o n  (chinook)  smol ts .  The Alaskan enhance- 
ment program r e l e a s e d  231 m i l l i o n  j u v e n i l e s  d u r i n g  1981. 

Summary 

The f o l l o w i n g  t a b l e  g i v e s  t h e  planned r e l e a s e s  of j u v e n i l e  salmon from 
enhancement p r o j e c t s  of t h e  North P a c i f i c  R i m  n a t i o n s  and s t a t e s  f o r  t h e  
y e a r s  1981 and 200: 



RELEASES I N  BILLIONS 

J a p a n  1.10 2.3 
USSR 1 .OO 5.0 
B.C. .27 1.8 
Alaska .23 2.5 
Wash., Ore. ,  
Cal., Idaho 3 *44  

? 

The U n i t e d  S t a t e s  canned 222  m i l l i o n  pounds of salmon i n  1981, and i t  
produced a n o t h e r  147 m i l l i o n  pounds f o r  t h e  f r e s h  and  f r o z e n  market. 
Salmon from Alaska made up  more t h a n  95 p e r c e n t  of t h e  U.S. t o t a l  canned 
salmon p r o d u c t i o n ,  and a t  least 86 p e r c e n t  of t h e  f r e s h  and  f r o z e n  
salmon product ion.  B r i t i s h  Columbia processed n e a r l y  170 m i l l i o n  pounds 
of salmon i n  1981, w i t h  j u s t  over  50 p e r c e n t  being canned. Both t h e  
Uni ted  S t a t e s  and B r i t i s h  Columbia a r e  competing f o r  t h e  J a p a n e s e  and 
European salmon market.  

Another  h i g h l y  c o m p e t i t i v e  a r e a  w i l l  be i n  t h e  a l l o c a t i o n  of "g raz ing"  
r i g h t s  of t h e  North  P a c i f i c  p a s t u r e .  I f  t h e  Japanese  and S o v i e t s  adhere  
t o  t h e i r  proposed schedu le  of p roduc t ion ,  we w i l l  beg in  t o  s e e  t h e  e f f e c t s  
of s u r p a s s i n g  t h e  o c e a n ' s  r e a r i n g  c a p a c i t y  w i t h i n  a  decade o r  so. A s  w e  
approach t h a t  t ime, t h e  salmon-producing c o u n t r i e s  of t h e  Nor th  P a c i f i c  
w i l l  be n e g o t i a t i n g  f o r  t h e s e  "graz ing"  r i g h t s  and  f o r  t h e  e s t a b l i s h m e n t  
of quo tas  f o r  r e l e a s e  of a r t  i E i c i a l l y - p r o p a g a t e d  salmon. Alaska 's  pos i- 
t i o n  a t  t h e  b a r g a i n i n g  t a b l e ,  no doubt ,  w i l l  be s t r e n g t h e n e d  i f  we a l s o  
have a h i s t o r y  of s t o c k i n g  t h e  ocean w i t h  l a r g e  numbers of j u v e n i l e  
salmon. 

A l a s k a ' s  salmon i n d u s t r y  i s  t h e  S t a t e ' s  l a r g e s t  employer and h a s  a n  
economic worth  a t  f i r s t  wholesa le  v a l u e  e s t i m a t e d  t o  be n e a r  $4 b i l l i o n .  
I f  Alaska i n t e n d s  t o  s e c u r e  i t s  p o s i t i o n  i n  t h e  wor ld  market p l a c e ,  t h e  
salmon r e h a b i l i t a t i o n  and enhancement program must keep pace. 

OPPORTUNITIES 

Of t h e  e n t i r e  North  P a c i f i c  Rim, Alaska h a s  t h e  g r e a t e s t  p o t e n t i a l  f o r  
producing salmon through h a b i t a t  p r o t e c t  i o n ,  enhancement, and r e h a b i l i  t- 
a t i o n  e f f o r t s .  I t s  n e a r l y  600,000 s q u a r e  m i l e s  of l and  and w a t e r ,  33,000 
n i l e s  of s h o r e l i n e ,  and a n  e s t i m a t e d  6 ,000 salmon-producing s t r e a m s  is  
unequal led.  

F i s h e r y  s c i e n t i s t s  g e n e r a l l y  a g r e e  t h a t  r e g u l a t i o n  of t h e  h a r v e s t  a l o n e  
cannot  produce t h e  numbers and mix of salmon s p e c i e s  d e s i r e d  by t h e  u s e r  
groups ,  e s p e c i a l l y  when t h e  u s e r  groups  demand t h a t  t h e  p r o d u c t i o n  be i n  
s p e c i f i c  g e o g r a p h i c a l  areas. Economics of t h e  i n d u s t r y  cause  r e s i s t a n c e  
t o  t h e  c u r t a i l m e n t s  of h a r v e s t s ,  which a r e  necessa ry  t o  r e s t o r e  d e p l e t e d  
s t o c k s .  Some s t o c k s  a r e  s o  decimated t h a t  r e g u l a t i o n  of t h e  h a r v e s t ,  by 
i t s e l f ,  i s  no l o n g e r  e f f e c t i v e .  Harsh environmental  c o n d i t i o n s  o f t e n  
n e g a t e  t h e  b e s t  management p r a c t i c e s .  Enhancement and r e h a b i l i t a t i o n  



t e c h n i q u e s ,  e .g . ,  h a t c h e r y  p r o p a g a t i o n  of f i s h ,  f ishway c o n s t r u c t i o n ,  
l a k e  f e r t i l i z a t i o n ,  l a k e  s t o c k i n g ,  and  h a b i t a t  a l t e r a t i o n ,  i n  c o n c e r t  
w i t h  good h a r v e s t  r e g u l a t i o n ,  w i l l  e n a b l e  salmon product  i o n  g o a l s  t o  be 
ach ieved  and mainta ined.  

The Alaska Salmon F i s h e r i e s  T l a n  l i s t s  a  long-term o b j e c t i v e  of 51 m i l l i o n  
supplementally-produced a d u l t  salmon f o r  h a r v e s t .  The p l a n  c o n t a i n s  
some assumptions  t h a t  a r e  based upon incomplete  informat ion.  The p l a n  
c o r r e c t l y  r e c o g n i z e s  t h a t  c e r t a i n  a r e a s  i n  t h e  S t a t e  have g r e a t e r  poten- 
t i a l  f o r  employing enhancement and r e h a b i l i t a t i o n  t echn iques  t h a n  o t h e r s .  
S e v e r a l  examples are g iven  of t h e  type  of p r o j e c t s  t h a t  can be pursued 
as t h e  Salmon P l a n  is implemented. 

To h e l p  put t h e  p l a n  i n  p e r s p e c t i v e ,  p a r t  of t h e  long-term g o a l  was t o  
have been ach ieved  by h a t c h e r i e s ,  and  t o  accomplish  t h i s  p a r t  of t h e  
g o a l ,  i t  was e s t i m a t e d  t h a t  i t  would have r e q u i r e d  51 h a t c h e r i e s  of 
approx imate ly  60 m i l l i o n  eggs each.  While t h e s e  p r o j e c t s  and examples 
have he lped  t o  l end  a p e r s p e c t i v e  t o  t h e  t a s k  ahead,  s e v e r a l  peop le  have 
i n t e r p r e t e d  t h e  examples t o  be r e a l .  Cons ider ing  a v a i l a b l e  technology,  
Alaska does not  have 51 s i t e s  f o r  h a t c h e r i e s  t h i s  s i z e .  The l a c k  of 
s i t e s ,  however, can be o f f s e t  somewhat by advances i n  h a t c h e r y  technology 
and h a b i t a t  a l t e r a t i o n  techniques .  For  example, two t o  f o u r  t imes  a s  
many salmon f r y  a r e  now being produced i n  t h e  same amount of w a t e r  and 
s p a c e  t h a t  was assumed t o  be p o s s i b l e  i n  t h e  mid 1970s. A d d i t i o n a l l y ,  
i n c r e a s e d  n a t u r a l  p roduc t ion  of salmon i n  l a k e s  through n u t r i e n t  a d d i t i o n  
( l a k e  f e r t i l i z a t i o n )  was not  inc luded  i n  t h e  o r i g i n a l  Salmon P l a n  a s  one 
of t h e  t e c h n i q u e s  t o  be used i n  t h e  r e h a b i l i t a t i o n  and enhancement 
e f f o r t .  

S o u t h e a s t  

Although " i d e a l  h a t c h e r y  s i t e s "  may n o t  be as numerous as o r i g i n a l l y  
t h o u g h t ,  s i tes w i t h  adequa te  volumes of w a t e r  b u t  w i t h  marg ina l  w a t e r  
q u a l i t y  m y  be u s a b l e  w i t h  new w a t e r  p u r i f i c a t i o n  techniques .  Alaska 
s t i l l  h a s  many e x c e l l e n t  h a t c h e r y  s i tes  t h a t  have n o t  been developed. 
Many of t h e s e  s i t e s  a r e  l o c a t e d  i n  S o u t h e a s t  Alaska.  Using p r e s e n t  
t echnology ,  t h e s e  S o u t h e a s t e r n  s i t e s  cou ld  produce between 5 t o  10 m i l l i o n  
a d u l t  salmon p e r  y e a r  i n  a d d i t i o n  t o  t h e  4 t o  5 m i l l i o n  supplemental ly-  
produced salmon now scheduled.  I f  p o t e n t i a l  f i shways  a r e  i n c l u d e d  a l o n g  
w i t h  l a k e  f e r t i l i z a t i o n ,  l a k e  s t o c k i n g ,  s t r e a m  improvement, and s t r e a n s i d e  
i n c u b a t i o n ,  t h e  t o t a l  supp lementa l  p r o d u c t i o n  i n  S o u t h e a s t e r n  Alaska i s  
c o n s i d e r a b l y  g r e a t e r  t h a n  t h a t  coming on ly  from h a t c h e r y  f a c i l i t i e s  i n  
e x i s t e n c e  and  t h o s e  c a l l e d  f o r  i n  t h e  1975 Salmon Plan.  

P r i n c e  W i l l i a m  Sound 

P r i n c e  W i l l i a n  Sound p o s s e s s e s  s e v e r a l  e x c e l l e n t  s i t e s  f o r  h a t c h e r i e s ,  
f i shways ,  l a k e  s t o c k i n g ,  l a k e  enr ichment ,  and r e l e a s e s  of s p o r t  and 
commercial s p e c i e s .  Cons iderab le  o p p o r t u n i t i e s  e x i s t  f o r  enhancement of 
t h e  s p o r t  f i s h e r y .  There i s  a  l a r g e  demand f o r  i n c r e a s e d  coho and chinook 
produc t  i o n  f o r  r e c r e a t i o n a l  purposes ,  u t i l i z i n g  a l l  of t h e  r e h a b i l i t a t i o n  
and  enhancement t echn iques .  



Cook I n l e t  

Cook I n l e t  has t he  p o t e n t i a l  t o  produce more than  5.5 m i l l i o n  a d u l t  
salmon through a r t i f i c i a l  product ion technology. Hatchery product ion 
could  be increased even more i f  h a t c h e r i e s  a r e  cons t ruc ted  w i t h  hydro- 
e l e c t r i c  power s i t e  development. 

The Upper Cook I n l e t  a r e a  has  a high demand f o r  r e c r e a t i o n a l  f i s h i n g  
oppor tun i t i e s  and r e q u i r e s  a s i g n i f i c a n t  i n c r e a s e  i n  numbers of a r t  i f  i- 
c i a l l y -p r  oduced chinook salmon, coho salmon, and rainbow t rout.  Although 
t h e  Anchorage a r e a  h a t c h e r i e s  and those  a long  t h e  Renai Peninsu la  w i l l  
f u l f i l l  some of t h i s  need, more p r o j e c t s  f o r  s p o r t  f i s h  enhancement a r e  
required.  

Kodiak 

The Kodiak a r e a  o f f e r s  o p p o r t u n i t i e s  f o r  increased  salmon product i o n  a t  
s e v e r a l  p o t e n t i a l  ha tchery  s i t e s ,  some of which may be r e l a t e d  t o  hydro- 
e l e c t r i c  power development. The oppor tun i t i e s  f o r  a d d i t i o n a l  f ishways 
a l s o  e x i s t .  The K i t o i  Hatchery could be improved through expansion, 
r ebu i ld ing ,  and gradual development of i t s  chum and coho s tocks.  It 
could a l s o  supply t h e  Kodiak a r e a  wi th  rainbow t r o u t  f o r  l ake  and s t ream 
stocking.  The Karluk sockeye sys  tern i s  i n  t he  i n i t i a l  s t a g e s  of rehabi- 
l i t a t i o n  and could be a c c e l e r a t e d  by i n c r e a s i n g  t h e  scope of t h e  s t r ean -  
s i d e  i ncuba t ion  p r o j e c t  on t he  Thumb River ,  a t r i b u t a r y  t o  t h e  lake. 
This  work i s  being done i n  coopera t ion  with t h e  U.S. F ish  and W i l d l i f e  
Service.  

B r i s t o l  Bay 

R e h a b i l i t a t i o n  i n  B r i s t o l  Bay i s  somewhat more c o n t r o v e r s i a l  t h a n  i n  
o the r  p a r t s  of Alaska. Enhancement and r e h a b i l i t a t i o n  i n  t h i s  a r e a  
would r e s u l t  i n  a much smal le r  percentage change i n  adu l t  salmon numbers, 
However, enhancement could  h e l p  t o  temper t h e  e f f e c t s  of poor years  i n  
t h e  cyc l e s  of wi ld  sockeye salmon, such a s  t he  lower than expected run 
i n  1982. S t r a t eg i ca l l y - loca t ed  f ishways,  such a s  on t h e  Newhalen River ,  
w i l l  p o s i t i v e l y  a f f e c t  t he  p o t e n t i a l  of many of the  sockeye-producing 
lakes.  Areas wi th  poor spawning h a b i t a t  but  w i th  good r e a r i n g  a r e a s  
could  be s tacked w i t h  hatchery f ry .  Becharof and Naknek Lakes a r e  examples. 
The FRED program could i nc rease  a d u l t  sockeye numbers by about 4 m i l l i o n  
f i s h  per  y e a r  i n  t h e  B r i s t o l  Bay a r ea .  

Alaska Peninsu la  

Enhancement oppor tun i t i e s  on t h e  Alaska Peninsu la  a r e  few. The hatch- 
e r y  a t  R u s s e l l  Creek i s  hampered by des ign  flaws and cannot f u l f i l l  i t s  
p re sen t  product ion goals.  The S t a t e  has won a mul t i -mi l l ion-dol la r  s u i t  
from t h e  design consu l t an t ,  which w i l l  pay f o r  some of t h e  r econs t ruc t ion .  
The v e r d i c t ,  however, i s  being appealed. Another consu l t an t  e s t ima te s  
t h a t  wi th  app rop r i a t e  r econs t ruc t ion ,  t h e  f a c i l i t y  could r e t u r n  1.4 
m i l l i o n  adu l t  salmon f o r  ha rves t  annually.  Although o t h e r  good ha tchery  
si tes a r e  not  abundant a long  t h e  Alaska Peninsu la ,  s t ream and h a b i t a t  
improvement could  be e f f e c t i v e  i n  producing more salmon. 



I n t e r i o r  & Arctic-Yukon-Kuskokwim 

Of a l l  a r e a s  i n  t h e  S t a t e ,  t h e  Arctic-Yukon-Ruskokwim (AYK) i s  l e a s t  
unders  tood i n  regard  t o  salmonid enhancement p o t e n t i a l ,  l a r g e l y  because  
of t h e  c o n s t r a i n t s  of a p p l y i n g  known technology  i n  a r e a s  of extreme 
env i ronmenta l  cond i t ions .  FRED h a t c h e r i e s  n e a r  Kotzebue and Fa i rbanks  
are t e s t i n g  t h e  "meshing" of f i s h  c u l t u r e  technology and e n g i n e e r i n g  
under  extreme environmental  c o n d i t i o n s .  I f  s u c c e s s f u l ,  o p p o r t u n i t i e s  
f o r  chum o r  chinook enhancement i n  AYK w i l l  be g r e a t .  

Summary 

Except f o r  p o s s i b l y  t h e  AYK a r e a ,  p r e s e n t  technology i s  not  t h e  o b s t a c l e  
t o  expanded r e h a b i l i t a t i o n  and enhancement i n  Alaska. FRED u t i l i z e s  t h e  
most up-to-date methods t h a t  a r e  a v a i l a b l e  and c o n t i n u e s  t o  be t h e  w o r l d ' s  
l e a d e r  i n  advancing t h e  technology. I n  some c a s e s ,  brood-stock a v a i l a b i -  
l i t y  c o n t r o l s  t h e  rate of development. A v a i l a b i l i t y  of funds ,  by and 
l a r g e ,  i s  t h e  governing i n f l u e n c e  on t h e  speed a t  which t h e  enhancement 
g o a l s  a r e  reached. D e c i s i o n  makers must b a l a n c e  salmon r e h a b i l i t a t i o n  
and enhancement w i t h  o t h e r  programs. 

Alaska c a n  s i g n i f i c a n t l y  improve t h e  economy and s t a b i l i t y  of i t s  f i s h e r  
i e s .  Alaska i s  i n  t h e  b e s t  p o s i t i o n  of a l l  t h e  salmon-producing c o u n t r i e s  
because  of i t s  non-renewable r e s o u r c e  weal th .  T h i s  e x c e l l e n t  f i n a n c i a l  
c o n d i t i o n  i s  complemented by Alaskan c i t i z e n s  who have c o n s i s t e n t l y  
suppor ted  every  f i s h e r y  bond from 1974 t o  1980 i n  which about  $80 m i l l i o n  
have been a l l o c a t e d  f o r  c o n s t r u c t i o n  of r e h a b i l i t a t i o n  and enhancement 
f a c i l i t i e s  and p r o j e c t s .  Consider ing B r i t i s h  Columbia 's  commitment t o  
spend $200 m i l l i o n  on t h e  same t y p e  of programs and  J a p a n ' s  and t h e -  
S o v i e t  Union1 s l o n g  range g o a l s ,  Alaska needs t o  adhere  t o  i t s  p l a n s  i f  
i t  hopes t o  a c h i e v e  a  h e a l t h y ,  s t a b l e ,  and c o m p e t i t i v e  f i s h e r y  i n  t h e  
f u t u r e  and compete i n  t h e  wor ld  market p lace .  

PROGRAM CONSTRAINTS/OPTIONS 

Table  5 shows a  s e r i e s  of p r o j e c t i o n s  through 1998 i n c l u d i n g :  (1 )  t h e  
s t a t e ' s  r evenues ,  ( 2 )  t h e  amount p e r m i t t e d  f o r  a p p r o p r i a t i o n  under t h e  
spend ing  l i m i t ,  and ( 3 )  t h e  amounts a v a i l a b l e  f o r  c a p i t a l  and o p e r a t i n g  
a p p r o p r i a t i o n s  as a  r e s u l t  of t h e  spend ing  l i m i t  and t h e  l e v e l  of reve- 
nues. These suppor t  t h e  fo l lowing  conc lus ions  : Beginning i n  1988, t h e r e  
w i l l  be l e s s  revenues  a v a i l a b l e  f o r  a p p r o p r i a t i o n  t h a n  t h e  spending 
l i m i t  a l lows  t o  be s p e n t  f o r  both t h e  o p e r a t i n g  and c a p i t a l  budget. - 
However, t h e  spending l i m i t  w i l l  s t i l l  c o n s t r a i n  t h e  o p e r a t i n g  budge t ' s  
growth because  i t  r e q u i r e s  t h a t  a t  least 113 be a p p r o p r i a t e d  t o  c a p i t a l  
p r o j e c t s .  For example, wi thou t  t h e  spending l i m i t ,  t h e  o p e r a t i n g  budget 
cou ld  be a s  h i g h  a s  $3.9 b i l l i o n  ( a l t h o u g h  i t  is  u n l i k e l y  t h a t  e i t h e r  
t h e  Governor o r  L e g i s l a t u r e  would u s e  a l l  a v a i l a b l e  funds  f o r  t h e  operat -  
i n g  budget) .  With t h e  spending l i m i t ,  t h e  o p e r a t i n g  budget cannot  exceed 
$2.6 b i l l i o n .  

The f i n a n c i a l  i s s u e  c e n t e r s  on d e c i d i n g  j u s t  how much t h e  S t a t e  wishes  
t o  expend on i t s  r e h a b i l i t a t i o n  and enhancement program. There  a r e  
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c o n s t r a i n t s  imposed by t h e  a v a i l a b i l i t y  of funds.  It i s  t r u e  t h a t  funds  
can always be reprogrammed from o t h e r  S t a t e  programs t o  s u p p o r t  aquacul-  
t u r e .  It i s  u n l i k e l y  t h a t  enough reprogramming would be done t o  be 
s u f f i c i e n t  t o  m a i n t a i n  t h e  program a t  p r e s e n t  l e v e l s ,  much l e s s  expand 
d u r i n g  a decade when o v e r a l l  revenues  a r e  d e c l i n i n g .  

Another p a r t  of t h e  f i n a n c i a l  i s s u e  i s  t o  de te rmine  whether o r  n o t  c e r t a i n  
p o r t i o n s  of t h e  program a r e  i n  need of S t a t e  subs idy  and,  i f  so ,  how t h e  
S t a t e  w i l l  s e e k  repayment. O f t e n  when Genera l  Fund inves tments  i n  p u b l i c  
h a t c h e r i e s  a r e  d i s c u s s e d ,  opponents c l a i m  t h a t  h a r v e s t e r s  of h a t c h e r y  
p r o d u c t i o n ,  i . e . ,  s p o r t  o r  commercial f i she rmen ,  a r e  t h e  e x c l u s i v e  bene- 
f i c i a r i e s  of t h a t  p roduc t ion  and,  t h e r e f o r e ,  a r e  r e s p o n s i b l e  f o r  paying 
t h e  development and o p e r a t i o n a l  c o s t s  of h a t c h e r i e s .  A s i m p l i f i e d  v e r s i o n  
of t h e  r e a l  sys tem i s  por t rayed  ( F i g u r e  2 )  s t r i c t l y  a s  a  reminder t h a t  a  
m u l t i t u d e  of i n d u s t r i e s  r e c e i v e  b e n e f i t s  and  pay t a x e s  on t h o s e  b e n e f i t s .  
Commercial f i s h e r m e n  and spor tsmen a r e  not  t h e  s o l e  b e n e f i c i a r i e s  of 
t h a t  inves tment ,  nor  a r e  t h e  p r o c e s s i n g  and r e t a i l  s e r v i c e  i n d u s t r y .  
Fur thermore,  i n f u s i o n  of non-renewable r e s o u r c e  revenues  through t h e  
g e n e r a l  fund  i n t o  h a t c h e r i e s  w i l l  f low i n t o  many d i f f e r e n t  a r e a s  of t h e  
economy, n o t  j u s t  t o  f i shermen  and p r o c e s s o r s .  

I f  t h e  r a t e  a t  which t h e  r e h a b i l i t a t i o n  and enhancement program devel-  
o p s  is  t o  be i n c r e a s e d  o r  t h e  s i z e  of t h e  program i s  t o  be i n c r e a s e d ,  
t h e n  t h e  "pool"  of funds  must be i n c r e a s e d .  Th is  p o i n t  shou ld  n o t  be 
confused w i t h  how monies a r e  put i n t o  t h e  "pool"  o r  drawn out. The 
r e h a b i l i t a t i o n  and enhancement program h a s  always competed w i t h  o t h e r  
p u b l i c  programs and shou ld  con t inue  t o  do so. One impor tan t  f a c t o r  
needs t o  be r e i n f o r c e d ,  however, and t h a t  i s  t h a t  most p r o j e c t s ,  such a s  
h a t c h e r i e s ,  do not ach ieve  r e s u l t s  i n s t a n t a n e o u s l y .  They must be opera ted  
c o n t i n u o u s l y  t o  be e f f e c t i v e .  Funding and m a i n t a i n i n g  t h e  program i s  a  
long-term commitment. T h i s  n e c e s s i t a t e s  long-range p lann ing ,  such a s  
t h a t  being done by some of t h e  r e g i o n a l  p lann ing  teams r e f e r r e d  t o  earlier.  
However, t h e s e  p lann ing  e f f o r t s  must b e  coord ina ted  S t a t e w i d e  and i n  
accord  w i t h  o t h e r  a s p e c t s  of t h e  i n d u s t r y .  The proposed Alaska Commercial 
F i s h e r i e s  P o l i c y  and C o o r d i n a t i o n  Task F o r c e  cou ld  s e r v e  as t h e  S t a t e w i d e  
c o o r d i n a t i o n  p o i n t .  

There  have been s e v e r a l  schemes sugges ted  t o  i n c r e a s e  revenues  f o r  t h e  
program. Some of t h e s e  a r e  as fo l lows :  have t h e  S t a t e  s e l l  f i s h ;  g i v e  
t h e  h a t c h e r i e s  away; p r o v i d e  f o r  s e l e c t i v e  p r i v a t e  take-over of t h e  
h a t c h e r i e s ;  reprogram S t a t e  funds ;  fund  h a t c h e r i e s  v i a  t h e  Renewable 
Resource  Development Fund; c o n t r a c t  t h e  o p e r a t i o n s ;  i n c r e a s e  enhancement 
t a x  o r  o t h e r  t a x e s ;  e s t a b l i s h  a  new t a x ;  e s t a b l i s h  a n  endowment fund  and  
u s e  t h e  i n t e r e s t  f o r  opera t ions .  However, on ly  a few of t h e  s u g g e s t i o n s  
c a r r y  t h e  p o s s i b i l i t y  of i n c r e a s i n g  t h e  amount of f u n d s  "ded ica ted"  t o  
t h e  f i s h e r i e s  r e h a b i l i t a t i o n  and enhancement program. The c u r r e n t  program 
i s  suppor ted  by Genera l  Fund monies which a r e  d e r i v e d  i n  p a r t  from s p e c i -  
f i c  t a x e s ;  i n  some c a s e s  t h e s e  t a x e s  t ake  t h e  form of a  v o l u n t a r y  o r  a 
mandatory assessment  on t h o s e  who " b e n e f i t  most. " Most of t h e  program, 
however, i s  funded by o i l  and gas  revenues.  

The program s i z e  and  speed i s  c o n t r o l l e d  by t h e  amount of money made 
a v a i l a b l e .  The p u b l i c  h a s  a l r e a d y  spoken out  a g a i n s t  a l lowing  p r i v a t e -  
f o r - p r o f i t  h a t c h e r i e s  i n  Alaska; when one reviews t h e  r e c e n t  h i s t o r y  
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of t h e  Oregon e x p e r i e n c e  and some of t h e  f e a r s  expressed i n  B r i t i s h  
Columbia, t h e  q u e s t i o n  of who c o n t r o l s  t h e  f i s h  becomes c l o s e l y  l i n k e d  
t o  how t h e  program i s  funded. 

C u r r e n t  s t a t u t e s  mandate t h a t  t h e  Department of F i s h  and Game (FRED 
D i v i s i o n )  c a r r y  out  a r e h a b i l i t a t i o n  and enhancement program. These 
s t a t u t e s  a l s o  a l l o w  and encourage p r i v a t e  s e c t o r  ( n o n p r o f i t )  involvement 
and a s s i s t a n c e  i n  t h i s  program. Loan funds  a r e  p rov ided  t o  a s s i s t  t h e s e  
" p r i v a t e "  programs. Loan approva l  i s  made by t h e  Alaska Department of 
Commerce and  Economic Development, a s s i s t e d  by t h e  Department of F i s h  
and Game. The s i z e  of the S t a t e  p o r t i o n  of t h e  r e h a b i l i t a t i o n  and enhance- 
ment program i s  l a r g e l y  c o n t r o l l e d  by t h e  s i z e  of t h e  FRED D i v i s i o n ' s  
budget.  I f  t h e  program i s  t o  i n c r e a s e  i n  s i z e ,  more money must b e  a l l o -  
ca ted .  The o n l y  way t o  i n c r e a s e  t h e  s i z e  of t h i s  "pool" of money i s  by 
a g r e a t e r  commitment t o  t h e  program. Funding t h i s  commitment c a n  t a k e  
s e v e r a l  forms and can be a p p l i e d  d i s p r o p o r t i o n a l l y  t o  t h e  popula t ion .  
G e n e r a l l y ,  t h o s e  who b e n e f i t  most are " taxed"  a t  a h i g h e r  r a t e .  There  
a r e  a l s o  v a r i o u s  schemes t h a t  have been s u g g e s t e d  t o  make t h i s  " t a x a t i o n "  
more p a l a t a b l e ,  such as v o l u n t a r y  a s s e s s m e n t s  and s e l l i n g  of h a t c h e r y  
f i s h .  The amount of funds  a p p r o p r i a t e d  from t h e  Genera l  Fund f o r  a l l  
f i s h e r i e s  p r o g r a m  i s  i l l u s t r a t e d  i n  F i g u r e  2. Within  t h e s e  programs, 
f i s h e r i e s  r e h a b i l i t a t i o n  and enhancement i s  but one p a r t .  To i n c r e a s e  
"ded ica ted"  funds  t o  cover  t h e  o p e r a t i o n a l  c o s t  of h a t c h e r i e s ,  reprogram- 
ming must occur  Erom o t h e r  s e r v i c e  programs a n d / o r  from w i t h i n  t h e  monies 
a l l o c a t e d  t o  " F i s h e r i e s  Programs." 

At l e a s t  f o u r  e lements  shou ld  be c o n s i d e r e d  i n  any d i s c u s s i o n  concern ing  
t h e  f u t u r e  of t h e  program. These a r e :  (1) B e n e f i t ,  ( 2 )  Cos t ,  ( 3 )  R i s k ,  
and  ( 4 )  Cont ro l .  

B e n e f i t  - The p r e s e n t  program h a s  been  designed t o  b e n e f i t  a l l  
u s e r s :  commercial, r e c r e a t i o n ,  and  s u b s i s t e n c e .  Most of 
t h e  f a c i l i t i e s  a r e  m u l t i - s p e c i e s  and some of each s p e c i e s  
a r e  t a r g e t e d  t o  each u s e r  group. Some f a c i l i t i e s  b e n e f i t  
some u s e r s  more t h a n  o t h e r s .  For  example, a remote hat -  
chery i n  S o u t h e a s t  Alaska r a i s i n g  p r i m a r i l y  chum salmon 
may b e n e f i t  a s i n g l e  g e a r  group of commercial h a r v e s t e r s .  
Another example i s  t h a t  a l l  of t h e  FRED D i v i s i o n ' s  exten- 
s i v e  rainbow t r o u t  program i s  d i r e c t e d  towards s p o r t  
f i shermen.  

Cost  - A l l  segments of t h e  r e s o u r c e  management program have a 
c o s t ,  When s p e c i f i c  p r o j e c t s  a r e  des igned  t o  e x e r c i s e  
c o n t r o l  o v e r  t h e  f i s h ,  such  a s  a h a t c h e r y  does ,  t h e n  t h e  
c o s t  rises. The p roduc t  ( b e n e f i t )  of t h e  p r o j e c t  must 
be coupled w i t h  t h e  c o s t  t o  a l l o w  comparison t o  o t h e r  
p u b l i c  s e r v i c e  programs. The p o l i t i c a l  p rocess  w i l l  
de te rmine  which programs c o n t i n u e  and which do not.  The 
o n l y  c a u t i o n  expressed  i s  t h a t  d e c i s i o n  makers must 
r e a l i z e  t h a t  t h e  r e h a b i l i t a t i o n  and enhancement program 
i s  a long-term commitment. 



Risk  - A s  w i t h  any animal  husbandry program t h e r e  a r e  c e r t a i n  - 
r i s k s ,  e s p e c i a l l y  concern ing  d i s e a s e  and g e n e t i c s .  
These two f a c t o r s  a r e  c o n t r o l l e d  i n  any animal  p o p u l a t i o n  
by t h e  laws of n a t u r e .  When man chooses t o  i n t e r v e n e  
and manipu la te  f o r  h i s  i n c r e a s e d  b e n e f i t ,  i t  i s  e s s e n t i a l  
t h a t  adequa te  s t e p s  a r e  t a k e n  t o  c o n t r o l  d i s e a s e  and 
t h a t  good g e n e t i c  p r i n c i p l e s  a r e  p r a c t i c e d  i n  brood-stock 
development and maintenance. Of a l l  t h e  s t a t e s ,  Alaska 
h a s  t h e  s t r o n g e s t  d i s e a s e  laws. The spread  of d i s e a s e  
r e s u l t i n g  from poor c u l t u r a l  p r a c t i c e s  cou ld  r e s u l t  i n  a  
h i g h e r  i n c i d e n c e  of d i s e a s e  i n  w i l d  s t o c k s .  C e r t a i n  
d e s t r u c t i v e  v i r u s e s  t h a t  have been d e t e c t e d  i n  w i l d  
s t o c k s  must be  t i g h t l y  c o n t r o l l e d  t o  p r e v e n t  epidemics 
w i t h i n  h a t c h e r y  s t o c k s .  Likewise ,  d i s r e g a r d  f o r  g e n e t i c  
c o n s i d e r a t i o n s  c o u l d  r e s u l t  i n  reduced f i t n e s s  of t h e  
c u l t u r e d  s t o c k s .  

C o n t r o l  - Management of t h e  S t a t e ' s  a q u a c u l t u r e  program i s  c u r r e n t l y  
done by t h e  Alaska Department of F i s h  and Game (FRED 
D i v i s i o n ) .  The p r i v a t e  s e c t o r  involvement i s  c o n t r o l l e d  
v i a  t h e  pe rmi t  p r o c e s s  a d m i n i s t e r e d  by t h e  Department. 

H a r v e s t  r e g u l a t i o n  of h a t c h e r y  f i s h  i s  admin i s te red  by 
t h e  Board of F i s h e r i e s .  A l l  s t a t u t e s  and mandates a p p l y ,  
and t h e  program i s  a d j u s t e d  a n n u a l l y  v i a  t h e  p o l i t i c a l  
p rocess  through t h e  e x e c u t i v e  and l e g i s l a t i v e  branches  
of government. The FRED program i s  admin i s te red  f o r  t h e  
b e n e f i t  of a l l  t h e  c i t i z e n s  of t h e  S t a t e .  

PUBLIC POLICY QUESTIONS 

J o i n t  p lann ing  between r e s o u r c e  managers and r e s o u r c e  u s e r s  i s  e s s e n t i a l  
t o  t h e  o v e r a l l  s u c c e s s  of t h e  f i s h e r i e s  management program Sta tewide .  
Long-range p l a n n i n g  shou ld  be o r c h e s t r a t e d  by a  h i g h  l e v e l  t a s k  f o r c e  
such as t h a t  appo in ted  by Governor Shef f  i e l d .  Managing and manipu la t ing  
t h e  f i s h e r y  r e s o u r c e  f o r  t h e  b e n e f i t  of a l l  Alaskans i s  a  huge and complex 
under tak ing .  R e s p o n s i b i l i t y  f o r  much of t h i s  t a s k  i s  o u t l i n e d  i n  T i t l e  
16 a s  mandates t o  t h e  Department of F i s h  and  Game. S h a r i n g  t h i s  respon- 
s i b i l i t y  w i t h  t h e  p r i v a t e  s e c t o r  i n  t h e  a r e a  of salmon enhancement h a s  
been s u c c e s s f u l l y  t a k i n g  p lace  s i n c e  1976 when t h e  PNP l e g i s l a t i o n  was 
enac ted .  

The 1982 L e g i s l a t u r e  reques ted  t h e  A d m i n i s t r a t i o n  t o  i n v e s t i g a t e  t h e  
i n t r i c a c i e s  of t r a n s f e r r i n g  some S ta te -opera ted  f i s h  h a t c h e r i e s  t o  p r i v a t e  
n o n p r o f i t  r e g i o n a l  a s s o c i a t i o n s .  I n  pursu ing  t h i s  i s s u e ,  t h e  Department 
of F i s h  and  Game r e q u e s t e d  a s s i s t a n c e  from t h e  Department of Law. The 
o p i n i o n  of t h e  Department of Law on how t h e  s t a t e  might  proceed i s  a t t a c h e d  
(Appendix A). 

T r a d e r r i n g  State-owned and opera ted  h a t c h e r i e s  t o  t h e  p r i v a t e  s e c t o r  i s  
a  complex i s s u e  i n v o l v i n g  m i l l i o n s  of d o l l a r s  i n  S t a t e  funds  and,  as 
such,  i s  a  p u b l i c  p o l i c y  d e c i s i o n  t h a t  shou ld  be d e a l t  w i t h  by t h e  Admi- 
n i s t r a t i o n  and  t h e  L e g i s l a t u r e .  



T r a n s f e r r i n g  p u b l i c  h a t c h e r y  f a c i l i t i e s  t o  t h e  p r i v a t e  s e c t o r  w i l l  a f f e c t  
t h e  p r e s e n t  i n f r a s t r u c t u r e  of t h e  i n d u s t r y  and t h e  management regime f o r  
t h e  f i s h e r y .  S i n g l i n g  ou t  a q u a c u l t u r e  and, s p e c i f i c a l l y ,  h a t c h e r i e s  f o r  
proposed s e p a r a t i o n  from t h e  remainder of t h e  " t o o l s "  a v a i l a b l e  t o  t h e  
management agency shou ld  be examined c l o s e l y .  Development of a n  aqua- 
c u l t u r e  i n d u s t r y  i n  Alaska w i l l  b r i n g  changes t o  t h e  p r e s e n t  methods of 
management, h a r v e s t ,  and p r o c e s s i n g  of t h e  resource .  Alaska has  huge 
p o t e n t i a l  f o r  "farming and ranch ing"  i t s  a q u a t i c  and marine r e s o u r c e s .  
C a r e f u l  p l a n n i n g  and e x e c u t i o n  w i l l  be r e q u i r e d  t o  develop t h e s e  r e s o u r c e s  
s o  t h a t  t h e y  w i l l  p rov ide  t h e  g r e a t e s t  b e n e f i t s  f o r  a l l  Alaskans. 
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MEMORANDUM Slate of Alaska 
7 ,  I3nrnest Grec:!.: TO 
~ , P Y ~ )  cr>,.- ,, , '. \ j  

. . i>r,rk: . , 19S2 
C o n t r a c t s  & F:icLi?:.tics Ot!.:'.c,?:- 
D i v i s i o n  o f  kdn~il:istr;;t:ion i$o 36F,-OCJ,O-:;:j 
Department  o f  F i s h  & Gainc 

7 ELEI'b!(>NC (t 6 5 - 3 6 0 Cl 
WILSON L. COLJDCi,: 

F R O M  ATTORNEY GETJEl'UI, Sl lCijECi At; t h o ; - i r ~  c C )  Trans  - 
fc?: ! !~ t~i lc? :S .es  

By: ---Fry John 13. Gasui:ie - 
A s s j - s t a n t  A t t o r n e y  G e n e r a l  
Department of  Law 

R E G E I I Y E D  
s EP 1 ;I. 1352 

You have a s k e d  s e v e r a l  q t i e s ~ i o n s  r e m & % C < @  fi$&&E.h~d 
C' Game's p roposed  t r a n s f e r  o f  t h r e c  s t a t e  h a t c h e r ~ e s  t o  no11-profit  

- .  r e g i o n a l  a q u a c u l t u r e  a s s o c i a t i o n s .  S p e c i f i c a l l y ,  you w i s h  t o  - -* *, 
know whe the r  t h e r e  i s  any b a r  t o  a  n e g o t i a t e d  t r a n s f e r  t o  a se-  
l e c t e d  t r a n s f e r e e ,  and what t y p e s  of t r a n s f e r  a r e  p e r m i s s i b l e .  
We conclude  t h a t  F i s h  a n d  I;al:le c u r r e n t l y  rnay n o t  undf2ruakc any 
t y p e  of t r a n s f e r ,  s i r ice  no s t a t u t o r y  a u t h o r i c y  for a  t r a n s f e r  now 
e x i s t s .  I f  t h e  l e g i s l a t u r e  does g r a n t  t h e  n e c e s s a r y  power t o  
F i s h  and Game, i t  w i l l  b e  a b l e  t o  do a  n e g o t i f i t e d  transfer, b u t  
w i l l  n o t  b e  a b l e  t o  g i v e  up o ~ m e r s h i p  x:i.thout r c c e i ~ ~ i r ~ g  f a i r  v a l -  
ue  f o r  t h e  f a c i l i t i e s .  

Lack of  s t a c u c o r y  a u t h o r i t y .  F i s h  and Game h a s  no s p e -  
c i f i c  a u t h o r i t y  t o  d i s p o s e  ok p r o p e r t y .  AS 1 6 . 0 5 . 0 5 0 ( 3 )  a u t h o r -  

I I i z e s  t h e  commissioner  t o  d e s i s n  and c o n s t r u c t "  hatchi:? i p s ,  b u t  
n o t  t o  l e a s e  o r  s e l l  them. Similarly, b o t h  AS 1 6 . 0 5 . 0 2 0 ,  t h e  
s t a t u t e  l i s t i n g  t h e  c o m m i s s i o n e r ' s  b r o a d  f u n c t i o n s ,  ;qd iiS 16. - 
0 5 . 0 9 2 ,  t h e  s t a t u t e  b r o a d l y  d e f i n i n g  t h e  powers of  t h e  FRED d i ~ r i -  
s i o n  (which r u n s  the h a t c h e r i e s ) ,  a r e  s i l e n t  a s  t o  F i s h  2nd 
Game's a n d / o r  FRED'S power t o  d i s p o s e  o f  them. There  i s  no 
Alaska  c o n s t i t u t i o n a i  p r o v i s i o n  o r  j u d i c i a l  d e c i s i o r i  oxpre r ; s ly  
r e q u i r i n g  t h a t  an e;ceclit ive depa r tmen t  have  e x p l i c i t  s t a t u t o r y  
a u t h o r i t y  b e f o r e  i t  rany d i s p o s e  o f  s t z i t e  p r o p e r t y .  Rut t h i s  i s  
t h e  g e n e r a l  r u l e  of lard f o i l o w e d  e l s e w h e r e ,  and one x u s t  presume 
t h a t  t h e  r u l e  a p p l i e s  i n  A l a s k a ,  t o o .  

T h i s  g e n e r a l  rule i s  r e f l e c t e d  i n  the ::iyriad oE crises 
c o n c e r n i n g  d i s p o s i t i o n  o f  s t a t e  p r o p e r t y  (generally l z n u )  b y  s a l e  
o r  l e a s e ,  v i r t u a l l y  a l l  o f  which d i -scuss  the s t a t u t o r y  b a s i s  f o r  
t h e  t r a n s f e r .  );any o f  ~ h e s e  c a s e s  can be  found under  W e s t ' s  Key 
Number S t a t e s  89. 1 1  T ~t i s  a w e l l  s e t t l e d  p r ' l n c i p l e  of  lav-. t h a r  
t i t l e  t o  government p r o p e r t y  may p a s s  o n l y  i n  t h e  manner p r e -  
s c r i b e d  by t h e  d u l y  c o n s t i t u t e d  l e g i s l a t i v e  body and t h a t  t i t l e  
t o  any such  p r o p e r t y  may riot be forfeited th rough  the o v e r s i g h t ,  
c a r e l e s s n e s s ,  negligent; o r  evcn i - i ~ t e n t i o n a l  conduc t  of any of 
t h e  a g e n t s  of  the. government ."  S t a t e  V .  West ,  2 2 9  S . E . 2 d  8 2 6 ,  
831-32 ( N . C .  App. 197Gj, nff'd, ? . T - s . E . ~ ~  159 ( I . .  1 9 7 7 ) .  See  
a l s o  F i n c h  v. S t a t e ,  l ? c - S ? K 2 d  8 2 5 ,  8 2 7  ( a .  1 9 6 0 )  (witK6 
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constitutional limitations, legislature has power to provide for 
leasing of state property, and may set limits on length of leases 
and determine general policy concerning them); State Land Board 
v. Heuber, 548 P.2d 1.323, 1328 (Or. App. 1976)(conveyance by 
state is valid only if done with proper-ktatutory autho;ity); 5~ 

'r G. lhompson, Real Property 9 2720 (1978 repl. ed.) (state may 
dispose of lands through the legislature; state officers may act 
only in accordance with constitution and statutes); 72 Am. Jur.2d 
States $ 5  66, 67 (1974). 

The necessary statutory authority to sell or lease can- 
not be found in general grants of power made by the legislature 
to state officials. Samsell v State Line Development Co., Inc., -2xm 

174 S.E.2d 318 (W.Va. 19/0), invalidated a mineral lease made in 
1962 by the state director of natural resources. The legislature 
had in 1961 vested title to state land in the Public Land Corpo- 
ration, of which the natural resources director was secretary, 
and the corporation had not ratified the lease. The court de- 
clined an invitation to uphold rhe lease on the basis of n gener- 
al statute allowing the director to execute contracts and agree- 
ments in the name of the state. 

Another instructive case is Central Advertising Co. v. 
Michigan State Highway Conmission, 172 N.W.2d 432 (Mich. 1969). 
There the highway commission attempted to place a restricttve 
covenant banning roadside advertising on some excess land it was 
selling. In the absence of any statutory authority for this cov- 
enant, the court found, its inclusion was beyond the commission's 
power. Again the court declined to find the requisite authority 
for the covenant in the statute conferring general powers on the 
commission. 

We would conclude, then, that before Fish and Game can 
transfer operation of its hatcheries to an aquaculture asso- 
ciation, either by sale or lease, the legislature must specif- 
ically authorize Fish and Game to make such a transfer. Perhaps 
an amendment could be proposed to AS 16.05.050 (3) , which would 
allow the commissi.oner to lease or sell the "hatcheries, pipe 
lines, rearing ponds, fishways, and other projects beneficial for 
the fish and game resources of the state" that the subsection now 
empowers him to construct. 

Incidental-ly, if the hatcheries could be regarded as 
surplus property, then the Department of Administration currently 
has the power to dispose of them, by sale or lease, under AS 
44.71.010. If, say, the FIXED division were unable to operate 
them because of manpower shortages caused by budget constraints, 
the hatcheries might be properly regarded as surplus property, 
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and disposition under AS 44.7 1.010 might be appropriate. When, 
however, the decision to transfer operations to the aquaculture 
associations reflects a department policy determinatiorl, invoca- 
tion of AS 4 4 . 7 1 . 0 1 0  would not in our opinion be proper. 

Negotiated transfer. On this question, we refer you to 
a May 28, 1980 intorma1 opinion of this office. which is attached 
to this 'memorandum. Vlhile that opinion is 'directly concerned 
with disposal of surplus property under AS 44.71.010 (discussed 
above), the principle is the samc. Competitive bidding is 
required only when specified by statute. Since there is no stat- - ,  

Ute here mandating such bidding, a negotiated transfer is permis- 
sible. We would repeat the observation contained in the 1980 
informal opinion, though: any transfer agreement (assuming that 
the requisite statutory authority is obtained) should state why 
Fish and Game believes the transfer to be in the state's best 
interest. 

Permissible types of transfer. On this question, too, 
we refer you to another recent informal opinion, this one dated 
March 30,- 1982, and dealing with the very issue of hatchery 
transfers. That opinion is also attached to this memorandum, and 
we believe answers the question you pose. In addition, we note 
that any transfer without compensation of the hatcheries, either 
as an outright grant or under a "performance purchase" agreement 
(automatic transfer after a number of years of successful opera- 
tion bg the aquaculture association), would seem to be inconsis- 
tent with AS 16.10.500-.620, the fisheries enhancement loan pro- 
gram. AS 16.10.510 authorizes loans (not grants) to certified 
aquaculture associations to construct hatcheries (under 
AS 16.10.375-.475). It would be difficult to square this legis- 
lative directive wich a Fish and Game decision to turn over gra- 
tis to the associations hatcheries that Fish and Game built with 
its own funds. While the legislature has made direct appro- 
priations to aquaculture associations (e.g., § 3, ch. 42, SLA 
1982), chese grants have not been specifica1l.y for the purpose of 
constructing hatcheries. Of course, the legislature (subject 
only to constitutional public interest requirements) could au- 
thorize a transfer at less than fair market value. 

To sum up, then, we believe that the three hatcheries 
cannot at present be either sold or leased b y  Fish and Game, be- 
cause of the lack of statutory authority for hatchery transfer. 
If the legislature sees fit to confer such authoriLy, then Fish 
and Game v~ill. be able to lease the hatcheries or sell them for 
fair value to an aquaculture association with which Fish and Game 
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h2s negotiated an agreement . H o ~ ~ r c v e r ,  t h e  depC-trtr;!erlt :%iiil t i n t  b e  
able to transfer the hatcheries at l e s s  th.73 fair market v;~IiZi in 
the absence of specific legislative autl~osi~~i to do so. 

Please feel free to contact us if vou have additional 
questions. 

J B G :  d l m  

Attachments 
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MEMORANDUM State of Alaska 

'0 The Honorable William R. Hudson D A T E  May 28, 1980 
Commiss ioner 
Department of Administration F I L E N O .  5-66-737-80 

FROM AVRUM M. GROSS 
ATTORNEY GENERAL 

TELEPHONE NO 

SUBJECT: ~egotiated sale of excess 
or surplus housing 

By : 
Rodger W. Pegues 

Assistant Attorney General 

You have asked whether you may dispose of surplus 
housing to employee-residents by negotiation. 

No statute requires disposal by bid, and the 
applicable statute, AS 44.71.010, expressly allows for 
disposition "on the terms [you] consider for the best 
interests of the state.." Some record of how the chosen 
terms serve the best interests of the state should be a part 
of the file. Otherwise, there are no other requirements. 

The applicable regulations, 2 M C  20.010(a)(l), 

< allows either a negotiated or competitive sale. 

There is no constitutional requirement for a 
. . competitive sale. Such requirements as exist are to be 

found in the statute. Libby v. City of Dillingham, 
P.2d (Alaska Sup. CF. Op. No. 2097, May 23, 1980) 

Here, it is the best interests of the state which must be 
served. 

RWP : cb 
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MEMORANDUM State of Alaska 

TO W. I. "Bob" Palmer, Coordinator DATE ?.'larch 30, 1982 
Office of Special Projects 
Office of the Governor FILE NO. 566-197-82 

FROM. WILSON L. CONDON 
ATTORNEY GENERAL 

BY: gJ&,q . Davis 
Assistant Attorney General 

SUBJECT. Transfer of operation 
of state hatcheries 

This will confirm our telephone conversation in re- 
sponse to your memorandum of September 9, 1981. We see no 
problem with the transfer of responsibility for operation of - a  ' ' <  

state-owned fish hatcheries to the private nonprofit aquacul- 
ture associations whose membership is directly benefitted by 
the hatcheries' work. However, if ownership of the hatcheries 
is transferred, the state must receive fair value for the fa- 
cilities. If the associations are unable to purchase the fa- 
cilities, the state may lease them for a nominal fee and pro- 
vide that the associations shall operate and maintain them. 
Our opinion is based upon the following legal principles and 
reasoning. 

The Alaska Constitution prohibits the transfer of 
public property except for a public purpose. Alaska Const., 
art. IX, 5 6. Generally, this'requires that the state receive 
fair value for property which it disposes of. The Department 
of Administration is by statute responsible for disposing of 
surplus or obsolete property on terms which are "in the best 
interests of the state." AS 44.71.010. 

The value of a salmon hatchery is in its ability to 
enhance the supply of fish to be caught by commercial and 'sport 
fishermen. Since the ownership of hatchery-produced fish is 
not retained after they leave the hatchery, the market.value of 
a hatchery is difficult to determine. The establishment of a 
hatchery serves a public purpose by supporting both commercial 
and recreational fishing in the state. See Wright v. City of 
Palmer, 468 P.2d 326 (Alaska 1970), hold- that encouraging 
industrial development is a public purpose. As a hatchery be- 
comes productive, its economic benefit is realized directly by 
fishermen. In transferring responsibility for a hatchery.to 
the people directly benefitted, the public purpose clause re- 
quires that the state obtain terms which recover as much of the 
public contribution as is reasonable under the circumstances. 

We conclude that a simple transfer.-of ownership with- 
out compensation to the state would be ,suspect. If ownership 
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ed, the state should receive reasonable compensa- 
costs. As an alternative, a lease of the hatchery 
1 fee with the lessee paying for operation and 
and indemnifying the state from liability for any 
from operation of the hatchery would be consistent 
lic purpose clause. See Lien v. City of Ketchikan, 
(Alaska 1963), r e g a r G g z i 6 i l a r  lease of a pub- 
to a nonprofit corporation. 

We note that the general obligation bonds which were 
issued to pay for the hatcheries do not require the state to 
continue ownership or operation of the hatcheries. 1974 Alaska 
Sess. L., ch. 133; 1976 Alaska Sess. L., ch. 214; 1978 Alaska 
Sess. L., ch. 140; 1980 Alaska Sess. L., ch. 91. However, the 
money received from those bond issues may not be spent for any 
other purpose without an appropriation. There is a legal ques- 
tion as to whether money received from a bond issue but not 
spent for the purposes for which the bonds were authorized may 
be reappropriated for another public purpose or must be used to 
redeem the bonds. We will defer addressing this question until 
it is directly presented. We hope that this answers your ques- 
tions. 

cc: Hon. Jim Duncan 
House of Representatives 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	INTRODUCTION
	HISTORICAL PERSPECTIVE
	PROGRAM DEVELOPMENT
	PROGRAM STATUS
	Rehabilitation
	Enhancement
	Economic Planning
	Application of Enhancement Benefit-Cost Analysis
	General Structure of Models
	Salmon Fishery Benefits and Associated Costs
	Sport Fish Valuation
	Alaskan Impact Assessments Input
	What Constitutes an Efficient Return on Investment for an Enhancement Project?
	Program Costs
	Present and Projected Salmon Production

	INTERNATIONAL PERSPECTIVE
	Japan
	Russia
	British Columbia
	United States
	Summary

	OPPORTUNITIES
	Southeast
	Prince William Sound
	Cook Inlet
	Kodiak
	Bristol Bay
	Alaska Peninsula
	Interior & Arctic-Yukon-Kuskokwim
	Summary

	PROGRAM CONSTRAINTS/OPTIONS
	BENEFIT/COST/RISK/CONTROL
	PUBLIC POLICY QUESTIONS
	ACKNOWLEDGEMENTS
	REFERENCES
	APPENDICES
	Appendix A
	Appendix B
	Appendix C




