
k i t E  LUPY 
A Methodology Study To Develop Evaluat~on 

I 
Criteria For Wild And Sce,nic Rivers 

Report  of 

Sport and Commercial 
Fisheries 
Subproject 

by 

Je r ry  Mallet 

and 

Ted C. Bjornn 

Water Resources Research Institute 

University of Idaho 
Moscow, Idaho 

November, 1970 



A METHODOLOGY STUDY TO DEVELOP EVALUATION CRITERIA 

FOR WILD AND SCENIC RIVERS 

Repor t  o f  

SPORT AND COMMERCIAL FISHERIES SUBPROJECT 

J e r r y  M a l l e t  

Idaho F i s h  and Game Department 

and 

Ted C .  B j o r n n  

Idaho C o o p e r a t i v e  F i s h e r y  U n i t  

Water Resources Research I n s t i t u t e  
U n i v e r s i t y  o f  Idaho 

Moscow, Idaho 
May, 1971 



T A B L E  OF CONTENTS 

PAGE 

PREFACE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

C H I I i O O K  SALMON . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

STEELHEAD TROUT . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

SOCKEYE SALMON . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

ECOlilOlYIC VALUE OF SALMON R I V E R  ANADRObIOUS F I S H  POPULATIONS . . . . .  1 9  

FUTl lRE RUN S I Z E  AND ECONOIYIC VALUES . . . . . . . . . . . . . . . .  2 7  

L I T E R A T U R E  C I T E D  . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  



LIST OF TABLES 

PAGE 

Tab le  1 .  Anadromous f i s h  s t ream u t i l i z a t i o n  f o r  spawning, 
r e a r i n g ,  and /o r  m i g r a t i o n  . . . . . . . . . . . . . . . . 7  

Tab le  2. Idaho ch inook  h a r v e s t  by s t ream w i t h  breakdown 
o f  Salmon R i v e r  d ra inage ,  1967-1969 . . . . . . . . . . . 11 

T a b l e  3. Chinook r e d d  c o u n t s  i n  i r r ~ p o r t a n t  Sal~i ion R i v e r  
t r i b u t a r i e s ,  1962-1 969. . . . . . . . . . . . . . . . . . 13  

Tab le  4. Idaho s t e e l  head t r o u t  h a r v e s t  by s t ream w i t h  breakdown 
o f  Salmon R i v e r  Ura inage,  1967-1969 . . . . . . . . . . . 17 

T a b l e  5. Idaho salmon and s t e e l  head h a r v e s t  e s t i m a t e s ,  1954- 
1969. . . . . . . . . . . . . . . . . . . . . . . . . . 18 

T a b l e  6. Run s i z e  o f  anadromous f i s h  i n t o  Columbia R i v e r ,  
1950-1 969 . . . . . . . . . . . . . . . . . . . . . . . . 22 

T a b l e  7 .  Average numbers o f  f i s h  e n t e r i n g  t h e  Columbia R i v e r  
and p r o d u c t i o n  f r o m  Idaho wa te rs ,  1962-1967 . . . . . . . 25 

Tab1 e  8 .  Est imated n e t  and c a p i t a l  i z e d  v a l u e s  f o r  t h e  Sa l~ i ion  
R i v e r  anadromous f i s h  p o p u l a t i o n s  . . . . . . . . . . . . 25 

T a b l e  9. Percentage i n c r e a s e s  i n  t h e  Salmon R i v e r  s p r i n g  ch inook  
r u n s  due t o  t h e  Rapid R i v e r ,  Hatchery  program (1 967- 
1970) . . . . . . . . . . . . . . . . . . . . . . . . . . 29 



LIST OF FIGURES 

PAGE 

F igu re  1  . Major  s p o r t  f i s h i n g  and spawning areas f o r  s p r i n g  
and summer ch inook salmon i n  t h e  Salmon R i v e r  

. . . . . . . . . . . . . . . . . . . . . . . .  dra inage 8 

. . . . . . .  F i g u r e  2 . L i f e  c y c l e  of Salmon R i v e r  ch inook salmon 10 

. . . . . . .  F igu re  3 . L i f e  c y c l e  o f  Salmon R i v e r  s tee lhead t r o u t  14 

F i g u r e  4  . Majo r  s p o r t  f i s h i n g  and spawning areas f o r  summer 
. . . . . . . . .  stee lhead i n  t h e  Salmon R i v e r  dra inage 16 

. . . . . . . .  F i g u r e  5 . L i f e  c y c l e  o f  Redf i sh  Lake sockeye salmon 20 



PREFACE 

Public Law 90-542 which passed the Congress of the U.S.,  October 2 ,  

1968, provided for a National Wild and Scenic Rivers System. The purpose of 

the law i s  to  protect for  the enjoyment and benefit of the people of the 

United States certain r ivers  which in conjunction with lands bordering 

the waters possess outstandingly scenic, recreational , f i sh  and wild1 i f e ,  

geologic land forms, and other desirable features.  

Two categories of r ivers  are  specified by the Act. "Instant Rivers" 

were authorized for  immediate inclusion in the National Wild and Scenic 

Rivers System. The Middle Fork of the Salmon River and the IYiddle Fork of 

the Clearwater River were the two "instant" r ivers  located in Idaho. The 

second category, "study r ivers" ,  included r ivers  which are t o  be studied 

for possible inclusion in the Wild and Scenic Rivers System. These r ivers  

include the main stems of the Bruneau, S t ,  Joe, Priest ,  and Moyie r ivers ,  

and the Salmon River from North Fork to i t s  confluence with the Snake River. 

In addition to the two types of wild and scenic r ivers  specified 

by the Act , i t  i s  also possible t o  add other r ivers  to  the Wild and Scenic 

Rivers System. The f i r s t  of these ways i s  specified in section 2a of the Act 

which permits r ivers  that  are  designated by s t a t e  legislatures as  wild and 

scenic r ivers .  These r ivers  have to be permanently established and meet 

other conditions of the ac t ,  a f t e r  which they can become part of the National 

Wild and Scenic Rivers System. The second way a r iver  can be included in 

the National Wild and Scenic Rivers System i s  through section 5d of the Act 

which indicates that  in a l l  planning for  land use and development by Federal 

Agencies that  they will consider the potential of a l l  r ivers  under study for  

wild and scenic r iver  s tatus .  
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The A c t  s p e c i f i e s  t h r e e  c lasses  o f  w i l d  r i v e r s :  w i l d ,  scenic ,  and 

r e c r e a t i o n a l .  A " w i l d  r i v e r "  r e f e r s  t o  a  r i v e r  f r e e  f rom impoundments, 

w i t h  non-pol l u t e d  water and e s s e n t i a l  l y  p r i m i t i v e  shore1 ines,  and access ib l e  

o n l y  by t r a i l .  A  "scenic  r i v e r "  i s  f r e e  f rom impoundments w i t h  shore1 i n e s  

and watersheds s t i l l  e s s e n t i a l l y  p r i m i t i v e  and undeveloped b u t  which i s  

a c c e s s i b l e  i n  p laces by roads. A " r e c r e a t i o n a l  r i v e r "  i s  r e a d i l y  access ib l e  

by roads and r a i l r o a d s ,  may have development a long  t h e  sho re l i nes  and may 

have undergone some impoundment o r  d i v e r s i o n  i n  t h e  past .  P u b l i c  Law 90-542 

s p e c i f i e s  a  ten-year t ime  l i m i t  on c l a s s i f i c a t i o n  s t u d i e s  du r i qg  which s tud ies  

and recommendations on t h e  d i s p o s i t i o n  o f  "s tudy  r i v e r s "  a r e  t o  be made t o  

Congress. 

There i s  l i t t l e  v a l i d  c r i t e r i a  a v a i l a b l e  f o r  e v a l u a t i n g  r i v e r s  f o r  

i n c l u s i o n  i n  t h e  Nat iona l  Wi ld  and Scenic R i v e r s  System. For t h i s  reason 

t h e  Water Resources Research I n s t i t u t e  a t  t h e  U n i v e r s i t y  o f  Idaho has o r -  

ganized a  Scenic R i v e r s  Study U n i t  f o r  t h e  purpose o f  develop ing methodology 

t o  eva lua te  w i l d  r i v e r s .  The goal  o f  t h i s  s tudy  i s  t o  e s t a b l i s h  c r i t e r i a  

which can be used t o  i d e n t i f y  and eva lua te  t h e  economic, a e s t h e t i c ,  scenic  

and o t h e r  va lues  o f  w i l d  r i v e r s .  

The Salmon R i v e r  i n  Idaho has been se lec ted  as t h e  s tudy  r i v e r  on 

which t o  develop e v a l u a t i o n  c r i t e r i a .  T h i s  r i v e r  o r i g i n a t e s  i n  c e n t r a l  Idaho 

and f l o w s  about  4  10 m i l e s  g e n e r a l l y  through p r e c i p i t o u s  undeveloped canyon 

c o u n t r y  and d ischarges  i n t o  t h e  Snake R i v e r  49 m i l e s  above Lewiston. The 

average annual d ischarge  o f  t h e  Salmon R i v e r  a t  i t s  mouth i s  approx imate ly  

8,000,000 a c r e  f e e t .  

The p o r t i o n  o f  t h e  Salmon f rom i t s  mouth t o  t h e  town o f  Nor th  Fark has 

been des igna ted  as  a  "s tudy  r i v e r "  i n  t h e  "Act" .  However, f o r  t h e  methodology 

s tudy  t h e  e n t i r e  Salmon d ra inage  bas in  i s  be ing s tud ied .  There a r e  two 
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reasons f o r  t h i s .  F i r s t ,  because any economic development-impoundments, 

d i v e r s i o n s ,  min ing,  paper, i n d u s t r y ,  logg ing ,  etc.,--would a f f e c t  t h e  main 

stem w i l d  r i v e r  sec t i on .  Second, because o f  t h e  way much census da ta  i s  

r epo r ted  i t  i s  more meaningful  t o  i n c l u d e  a l l  t h e  a c t i v i t i e s  i n  t h e  r i v e r  

bas in  and ad jacen t  coun t ies .  The hyd ro log i c  bas in  u n i t  ( t h e  Salmon d ra inage  

bas in )  was used f o r  some p o r t i o n s  o f  t h e  Idaho Economic Base Study f o r  

Water Requirements (1  969) and i n  t h e  Idaho Water Resources I nven to ry  (1  968). 

The purpose o f  t h e  methodology s tudy  i s  t o  develop i n f o r m a t i o n  

p e r t i n e n t  t o  decis ion-making and p lann ing  as i t  p e r t a i n s  t o  t h e  s e l e c t i o n ,  

use, and management o f  w i l d  and scenic  r i v e r s .  The methodology s tudy  has 

f o u r  broad o b j e c t i v e s :  

1. I n v e n t o r y  present  q u a n t i t i e s  and qual  i t i e s  o f  n a t u r a l  

resources i n  t h e  r i v e r  bas in  area, and es t ima te  f u t u r e  

q u a n t i t i e s  and qual  i t i e s  o f  these resources, e s t a b l  ish- ing 

va lues  i n  bo th  s i t u a t i o n s .  

2. I d e n t i f y ,  descr ibe,  and q u a n t i f y ,  where poss ib le ,  b e n e f i t s  

f rom scen ic  beauty, personal enrichment, and o t h e r  i n t a n g i b l e  

and/or a e s t h e t i c  exper iences d e r i v e d  f rom the  r i v e r .  

3. Develop a  s e r i e s  o f  models t o  eva lua te  o r  determine 

resource  use p a t t e r n s  c o n s i s t e n t  w i t h  a  w i l d  r i v e r  system, 

and t he  resource  use p a t t e r n  which would e x i s t  under v a r i o u s  

l e v e l s  o f  development i n  t h e  r i v e r  bas in  area.  

4. Present  recommendations f o r  a l t e r n a t i v e  resource  uses f o r  t h e  

r i v e r  bas in  area, r e s t r i c t i o n s  i f  c l a s s i f i c a t i o n  i s  

a p p l i c a b l e ,  and desc r i be  t h e  economic and s o c i a l  r a m i f i c a t i o n s  

o f  each o f  t h e  a l t e r n a t i v e s  cons idered.  



The p l a n  f o r  t h e  methodology s tudy  i s  t o  d i v i d e  t h e  research  i n t o  

a  s e r i e s  o f  subpro jec ts ,  each cove r i ng  an impo r tan t  a c t i v i t y  r e l a t e d  t o  

t h e  r i v e r .  These subpro jec ts  c o n s i s t  o f  15 resource  and s e r v i c e  f u n c t i o n s :  

1. Fo res t  and range resources 8. Hyd roe! ec tr i c  power 

2. M ine ra l s  9. Flood c o n t r o l  

3.  Outdoor r e c r e a t i o n  10. Nav iga t i on  

4. Commercial f i s h e r i e s  11. T ranspo r ta t i on  and access 

5. I r r i g a t i o n  12. Anthropology 

6. Water f o r  mun i c i pa l  and 13. H i s t o r y  
i n d u s t r i a l  use 

14. A g r i c u l t u r e  
7. Water qua1 i ty c o n t r o l  

15. Hunt-ing 

Each o f  these 15 resource  and s e r v i c e  f u n c t i o n s  w i l l  be examined 

on an i n d i v i d u a l  bas i s  a t  t h e i r  p resen t  l e v e l  o f  development and a t  pro-  

j e c t e d  l e v e l  s  o f  development. 

Once t h e  above subpro jec ts  have been completed, a  s e r i e s  o f  models 

w i l l  be developed t o  es t ima te  c o s t s  and b e n e f i t s  f o r  each o f  t h e  resources 

inc luded  i n  t h e  subp ro jec t s .  Th i s  w i l l  pe rm i t  comparisons o f  p o t e n t i a l  

cos t s  and b e n e f i t s  o f  a l t e r n a t i v e  resource  uses, A  technique w i l l  be 

developed t o  extend t h e  a n a l y s i s  t o  t he  years  2000 and 2020 c o n s i s t e n t  

w i t h  t h e  t i m e  p r o j e c t i o n s  o f  t h e  Columbia-North P a c i f i c  Region Comprehensive 

Framework Study. 

It i s  a t  t h i s  s tage o f  t h e  a n a l y s i s  t h a t  one purpose o f  t h e  meth- 

odology s tudy  w i l l  be r e a l  i zed .  T h i s  purpose i s  t o  make an economic eva lua t i on  

o f  t h e  Salmon R i v e r  i n  i t s  p resen t  s t a t e .  The e v a l u a t i o n  w i l l  be made 

c o n s i s t e n t  w i t h  t h e  p resen t  1  eve1 s  o f  resource  use i n d i c a t e d  by t h e  subpro jec ts .  

T h i s  e v a l u a t i o n  a t  t h e  c u r r e n t  l e v e l  of resource  use w i l l  then be compared 
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w i t h  s imu la ted  l e v e l s  o f  development on t h e  r i v e r ,  and w i t h i n  t h e  r i v e r  

bas in  area. A t  t h i s  stage o f  t h e  a n a l y s i s  i t  w i l l  be p o s s i b l e  t o  i n c l u d e  

i n  t h e  s tudy  c e r t a i n  genera l  cons ide ra t i ons  such as popu la t ion ,  and 

economic growth, and t h e  p o t e n t i a l  demand f o r  r e c r e a t i o n ,  e l e c t r i c i t y ,  

t imber ,  m i n e r a l s  and o t h e r  resources i n  t h e  area i n  t h e  f u t u r e o  

Two genera l  eva lua t i ons  o f  t h e  r i v e r  resource  base can then  be 

made. F i r s t ,  t h e  c u r r e n t  and p r o j e c t e d  l e v e l s  o f  economic a c t i v i t y  based 

on t h e  s t a t u s  quo, (1969).  Second, a  de te rm ina t i on  o f  t h e  b e n e f i t s  foregone, 

( i f  t h i s  t u r n s  o u t  t o  be t h e  case) as a  r e s u l t  o f  m a i n t a i n i n g  t h e  r i v e r  i n  

i t s  n a t u r a l  f r e e - f l o w i n g  s t a t e .  E f f o r t s  w i l l  be made throughout  t h e  s tudy 

t o  i d e n t i f y  and q u a n t i f y  t h e  a e s t h e t i c  and personal enhancement va lues 

which t h e  Wi ld  and Scenic R i v e r s  A c t  i n d i c a t e d  an expressed na t i ona l  d e s i r e  

t o  p r o t e c t  and conserve. 



INTRODUCTION 

The Salmon R i v e r  i s  a p p r o x i m a t e l y  41 0  m i l e s  l o n g  and e n t e r s  t h e  Snake 

R i v e r  49 m i l e s  above Lewis ton.  The uppermost headwaters o f  t h i s  s t ream a r e  

o v e r  900 s t ream m i l e s  f r o m  t h e  P a c i f i c  Ocean. The Salmon R i v e r  d ra inage  

p r o v i d e s  spawning grounds f o r  more s p r i n g  and summer ch inook  than any o t h e r  

d r a i n a g e  i n  t h e  Columbia R i v e r  system. 

The Salnion R i v e r  system c o n t a i n s  ch inook  salmon, Oncorhynchus 

tshawytscha (Wal bauni); sockeye salmon, Oncorhynchus nerka (Walbaum); and 

s t e e l  head t r o u t ,  Salmo g a i r d n e r i  (R ichardson) .  These salmon and s t e e l  head 

s t o c k s  p r o v i d e  s p o r t  f i s h i n g  i n  t h e  ocean, l o w e r  Columbia R ive r ,  and Idaho i n  

a d d i t i o n  t o  t h e  annual  commercial h a r v e s t .  

A t o t a l  o f  1,923 s t ream m i l e s  c o n t a i n i n g  13, 164 ac res  o f  wa te r  a r e  

u t i l i z e d  by anadromous f i s h  i n  t h e  Salnion R i v e r  d ra inage  ( T a b l e  1 )  (Unpubl ished 

data ,  Idaho F i s h  and Game Department) .  

CHINOOK SALMON 

Two " s t o c k s "  o r  " r a c e s "  o f  ch inook  salmon e n t e r  t h e  Salmon R i v e r  

d ra inage .  The two " races"  o f  ch inook  salmon a r e  separated on t h e  b a s i s  o f  

t h e i r  d a t e  o f  e n t r y  i n t o  t h e  Columbia R i v e r  and t o  some e x t e n t  on t h e i r  

spawning t imes.  

S p r i n g  ch inook  salmon e n t e r  t h e  Columbia R i v e r  i n  l a t e  March, A p r i l ,  

and May and spawn i n  August  and e a r l y  September. They a r e  harves ted  by t h e  

Colurr~bia R i v e r  conimercial f i s h e r y  d u r i n g  May. T h i s  s t o c k  o f  ch inook  salmon 

spawn i n  many streams t h r o u g h o u t  t h e  Salmon R i v e r  d r a i n a g e  ( F i g .  1  ) .  Idaho 

produces a p p r o x i m a t e l y  34 p r e c e n t  o f  t h e  u p r i v e r  s p r i n g  c h i n o o k  salmon t h a t  

e n t e r  t h e  Columbia R i v e r .  



Table 1.  Anadromous f i s h  stream u t i l i z a t i o n  f o r  spawning, 
r e a r i n g ,  and/or m i g r a t i o n .  

To ta l  Percentage To t a  1  Percentage 
Stream stream m i l  es o f  t o t a l  stream acres o f  t o t a l  

u t i l i z e d  used u t i l  i z e d  used 

Main Salmon R i v e r  
and t r i b u t a r i e s  1,003 52.2 9,997 75.9 
(exc lud ing  those 
1 i s ted  below) 

East  Fork and t r i b u -  
t a r i e s  9 9 5.1 

Lerr~hi R i v e r  and 
t r i b u t a r i e s  

Nor th  Fork and 
t r i b u t a r i e s  

M idd le  Fork and 
t r i b u t a r i e s  

South Fork and 
t r i b u t a r i e s  183 9.5 834 -- 6.3 

To ta l  anadromous f i s h  
u t i l  izat ion-Salmon 
R i  ver  d ra inage  1,923 100.0 13,164 100.0 

To ta l  u t i l  i z a t i o n  
by ch inook 1,783 

To ta l  u t i l i z a t i o n  
by s  tee1 head 1,923 

T o t a l  u t i l  i z a t i o n  
by sockeye 3 98 
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Summer ch inook  salmon e n t e r  t h e  mouth o f  t h e  Columbia R i v e r  i n  June 

and J u l y  and spawn i n  September. Few summer ch inook  have been ha rves ted  by  

t h e  Columbia R i v e r  Commercial f i s h e r y  i n  r e c e n t  y e a r s .  Summer ch inook  salmon 

a r e  found t h r o u g h o u t  t h e  Salmon R i v e r  d r a i n a g e  w i t h  t h e  South Fork  b e i n g  

t h e  ma in  p roducer .  Idaho produces a b o u t  41 p e r c e n t  o f  t h e  summer c h i n o o k  

salmon t h a t  e n t e r  t h e  Columbia R i v e r .  

Most  mature  s p r i n g  and summer ch inook  salmon r e t u r n  f r o m  t h e  ocean 

i n  t h e i r  f o u r t h  o r  f i f t h  y e a r  o f  l i f e  ( F i g .  2 ) .  Chinook r e t u r n i n g  i n  t h e i r  

t h i r d  y e a r  o f  1  i f e  a r e  smal l  ( u s u a l l y  under  24" i n  l e n g t h )  and c o n t r i b u t e  

1  i t t l e  t o  t h e  r e p r o d u c t i v e  process,  a1 though t h e y  c o u l d  i f  t h e  number o f  

l a r g e  males was a b n o r m a l l y  l ow .  Four -year  f i s h  a r e  u s u a l l y  27 t o  30 inches  

i n  l e n g t h  and average 8 t o  1 0  pounds and f i v e - y e a r  f i s h  34 t o  37 inches  

and 15 t o  1 8  pounds. 

A p p r o x i m a t e l y  98 p e r c e n t  o f  t h e  c h i n o o k  h a r v e s t  i n  Idaho i s  a n n u a l l y  

taken  f rom t h e  Salmon R i v e r  d r a i n a g e  d u r i n g  June, J u l y  and August .  The main  

stem o f  t h e  Salmon R i v e r  a n n u a l l y  produces a b o u t  52.4 p e r c e n t  o f  t h e  s t a t e  

c h i n o o k  salmon h a r v e s t ;  t h e  M i d d l e  Fork  Salmon R i v e r  and i t s  t r - i b u t a r i e s ,  

26.7 p e r c e n t ;  Lemhi R i v e r ,  7.1 p e r c e n t ;  Eas t  Fo rk  Salmon R i v e r ,  5.7 pe rcen t ;  

L i t t l e  Salmon R i v e r ,  4.1 pe rcen t ;  and o t h e r  Salmon R i v e r  t r i b u t a r i e s ,  2  

p e r c e n t  ( F i g .  1  and T a b l e  2 ) .  The percentage o f  t h e  c a t c h  taken  i n  a  s t ream 

i s  n o t  a  c o m p l e t e l y  a c c u r a t e  i n d i c a t o r  o f  t h e  d i s t r i b u t i o n  o f  salmon i n  

v a r i o u s  p o r t i o n s  o f  t h e  Salmon R i v e r  d ra inage .  D i f f e r e n t i a l  access t o  salmon 

f i s h i n g  streams (example-the r e l a t i v e l y  i n a c c e s s i b l e  M i d d l e  Fork  and t h e  

r e a d i l y  a c c e s s i b l e  ma in  stem) g r e a t l y  i n f l u e n c e  h a r v e s t .  

Salnion n e s t s  o r  " redds"  a r e  counted on m a j o r  salmon spawning streams 

i n  Idaho each y e a r  t o  i n d i c a t e  t h e  r e l a t i v e  abundance o f  t h i s  spec ies  i n  

these  streams and t o  o b t a i n  y e a r - t o - y e a r  i n f o r m a t i o n  on t h e  c o n d i t i o n  o f  these  
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F igure  2 .  L i f e  cycle  of S a l m o n  R i v e r  chinook s a l m o n .  



Table  2. Idaho ch inook  h a r v e s t  by stream w i t h  breakdown o f  Salmon 
R i v e r  dra inage,  1967-1 969. 

Stream 1969 1968 1967 1 967 -1 969 
110. % No. % No. % 110 . % 

Salmon R i v e r  
Val l e y  Creek 
Eas t  Fork  
Pa hs imero i  
Lemhi R i v e r  
N o r t h  Fork  
M i d d l e  Fork  

Marsh Creek 
Bear V a l l e y  C r .  
Loon Creek 
Camas Creek 
B i g  Creek 

South Fork  9 -- 34 1 3.2 8 -- 358 1.2  
L i t t l e  Salnion 690 5.6 383 3.5 192 2.6 1,265 4.1 -- - - -  - 

Salnion R i v e r  Dra inage 
To t a  1 12,331 97.0 10,816 98.3 7,316 99.1 30,463 98.0 

Snake R i v e r  and 
C learwa te r  R i v e r  

To t a  1 377 188 65 

Idaho T o t a l  12,708 11,004 7,381 



runs .  These redd  coun ts  a r e  p robab ly  t h e  b e s t  index  t o  t h e  d i s t r i b u t i o n  

o f  ch inook  salmon i n  Idaho. However, u t i l  i z a t i o n  o f  these f i g u r e s  have 

t h e i r  1  i m i t a t i o n  s i n c e  t r i b u t a r i e s  w i t h  sma l l e r  runs  a r e  n o t  counted; 

much o f  t h e  coun t i ng  i s  by a i r p l a n e  which p rov ides  minimum f i g u r e s  ( s i n c e  

a l l  redds canno t  g e n e r a l l y  be seen); a e r i a l  v i s i b i l  i t y  on va r i ous  streams 

v a r i e s  due t o  topography; v a r y i n g  harves ts  occur  p r i o r  t o  spawning; and 

because l a r g e  numbers o f  ch inook  salmon a r e  r e t u r n i n g  t o  Rapid R i v e r  Hatchery 

t o  be spawned and thus a r e  n o t  accounted f o r  i n  t h e  annual redd  counts .  

An average o f  31 - 9  pe rcen t  o f  t h e  ch inook  salmon redds counted a n n u a l l y  a r e  

i n  t h e  M idd le  Fork  Salmon R i v e r  and i t s  t r i b u t a r i e s ;  24.4 percen t  i n  t h e  

main stem o f  t h e  Salmon R i v e r  and i t s  upper t r i b u t a r i e s ;  19.2 percen t  i n  t h e  

South Fork  Salmon R i v e r  dra inage;  11.0 pe rcen t  i n  t h e  Lemhi R i ve r ;  10.6 

pe rcen t  i n  t h e  Eas t  Fork  Salmon R i ve r ;  and 2.9 pe rcen t  i n  t h e  remainder o f  

t h e  counted streams ( F i g .  1  and Tab le  3 ) .  

STEELHEAD TROUT 

Idaho waters  produce approx imate ly  55 pe rcen t  o f  t h e  Columbia R i v e r  

summer s tee lhead  t r o u t  and t h i s  spec ies i s  found th roughou t  t h e  Salmon R i v e r  

dra inage.  

Many o f  t h e  s t e e l  head t r o u t  des t i ned  f o r  t h e  Salmon R i v e r  m i g r a t e  i n t o  

t h e  r i v e r  d u r i n g  t h e  f a l l  w h i l e  t h e  remainder l i e  over  t h e  w i n t e r  i n  t h e  

Snake and Columbia R i v e r s  and then e n t e r  t h e  spawning areas i n  t h e  s p r i n g .  

A  p o r t i o n  o f  t h e  f i s h  t h a t  m i g r a t e  t o  t h e  Salmon R i v e r  i n  t h e  f a l l  a r e  

taken t h e r e  i n  t h e  f a l l  f i s h e r y .  As t h e  wate r  temperatures warm i n  t h e  s p r i n g  

and t h e  remainder o f  t h e  f i s h  move upstream, some a r e  taken i n  t h e  s p r i n g  

f i s h e r i e s .  



Tab1 e 3. Chinook redd counts i n  impor tan t  Salmon R ive r  t r i b u t a r i e s ,  1962-1969. 

Stream 1962 1963 1964 1965 1966 1967 1968 1969 Average Percent o f  
To t a  1 

Salmon R i v e r  
Upper (Sunny Gulch sheep 

b r i d g e  upstream) 
Lower (Sal mon t o  sheep 

b r i dge )  
A1 t u r a s  Lake C r .  
Upper Val l e y  C r .  
Lower Va 1 1 ey C r  . 
Upper Yankee Fork  
Lower Yankee Fork 
West Fork Yankee Fork 
Upper East  Fork 
Lower East  Fork  

Herd Creek 
Pahsimeroi R i v e r  
Lemhi R i v e r  
Nor th  Fork 
Midd le  Fork 

Marsh C r .  Drainage 
Bear V a l l e y  C r .  

E l k  C r .  
Sul phur C r .  
Loon C r .  
Camas C r .  
Upper B i g  C r .  
Lower B ig  C r .  

South Fork 
Johnson C r  . 
Secesh R.-Lake C r .  

TOTALS 

* N.C. -- n o t  comparable 
** Count d i  scont ined 
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F i g u r e  3 .  L i f e  c y c l e  o f  S a l m o n  R i v e r  s teelhead t r o u t .  
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The spawning season i s  f rom l a t e  March th rough e a r l y  June. The 

young s t e e l  head t r o u t  emerge f rom t h e  g rave l  i n  l a t e  summer and remain 

i n  f r e s h  water  one t o  t h r e e  years  be fo re  m i g r a t i n g  t o  t h e  ocean ( F i g .  3 ) .  

Four yea r  a d u l t s  no rma l l y  a r e  25 t o  27 inches i n  l e n g t h  and average 

6 pounds, w h i l e  f i v e  year  f i s h  a r e  32 t o  34 inches and average 12 t o  14 

pounds. 

About 50 percen t  o f  t h e  s t e e l  head t r o u t  harvested i n  Idaho a r e  taken 

from the  Salmon R i v e r  dra inage.  The harves t  o f  s tee lhead i n  t h e  Salnion 

R i v e r  d ra inage  i s  taken m o s t l y  i n  e a s i l y  a c c e s s i b l e  areas w h i l e  t h e  IYiddle 

Fork Salmon R iver ,  w i t h  a  l a r g e  s tee lhead t r o u t  run,  i s  l i g h t l y  f i s h e d  

due t o  i t s  i n a c c e s s i b i l i t y  (F i g .  4 ) .  

The main stem o f  t h e  Salmon R i v e r  annua l l y  produces 45.6 percen t  of  

t he  s ta tew ide  s tee lhead  t r o u t  harves t ;  t h e  M idd le  Fork Salmon R i ve r ,  2.2 

percent ;  t h e  South Fork  Salmon R iver ,  1.2 percent ;  and t h e  remainder o f  

t h e  Salmon R i v e r  dra inage,  0.8 pe rcen t  ( F i g .  4  and Table 4 ) .  

An average o f  21,000 s t e e l  head t r o u t  have been harvested i n  Idaho 

annua l l y .  (Tab le  5)  

S tee l  head t r o u t  u t i l i z i n g  t h e  M idd le  Fork  Salmon R i ve r  and South Fork 

Salmon R i v e r  d ra inage  appear t o  be "Group B"  s tee lhead  which a r e  l a r g e r  

and en te r  t h e  Columbia and Snake r i v e r s  l a t e r  than  "Group A" f i s h .  The 

remainder o f  t h e  Salmon R i v e r  d ra inage  appear t o  be composed mos t l y  o f  

"Group A" s  tee1 head. 

SOCKEYE SALMON 

A smal l  sockeye salmon r u n  r e t u r n s  t o  Red i f sh  Lake (897 m i l e s  from 

t h e  P a c i f i c  Ocean) each yea r .  Th i s  r u n  was cons ide rab l y  l a r g e r  d u r i n g  t h e  





Table 4. Idaho s t e e l  head t r o u t  harves t  by stream w i t h  breakdown 
o f  Salmon R i ve r  drainage, 1967-1969. 

1969 1 968 1967 1967-1 969 
No. % No. % 110 . % No. % 

Salmon R i v e r  8,914 
East  Fork  0 
Pahsimeroi 0 
Lemhi 0 
Nor th  Fork 62 
M idd le  Fork 249) 

Marsh Creek 
Bear Val 1 ey C r .  

18)  

Loon Creek 
9 ) 

Camas Creek 
9 ) 

B ig  Creek 
0 1 

36 ) 
321 

South Fork  4 4 0.3 229 0.9 495 2.1 768 1.2 
L i t t l e  Salmon R .  3 6 0.2 47 - 0.2 30 0.1 113 0.2 

Salmon R i v e r  Drainage 
To t a  1 9,395 55.2 11,281 46.1 11,916 49.5 32,592 49.8 

C l  earwater R i ve r  
T o t a l  5,061 29.8 9,174 37.5 8,564 35.6 22,799 34.8 

Snake R i v e r  T o t a l  2,544 15.0 3,995 16.3 3,572 14.8 10,111 15.4 

Idaho T o t a l  17,000 24,450 24,052 65,502 



Table 5. Idaho salmon and s t e e l  head ha rves t  
est imates,  1954-1969.* 

Year Chinook salmon 
c a t c h  es t imate  Year Stee'l head t r o u t  

ca t ch  es t ima te  

Average 

15,000 
19,000 
21,000 
39,000 
24,000 
20,000 
21,000 
13,000 
12,000 
12,000 
8,000 

,Season Closed- 
8,500** 
7,500** 

11,500** 
13 ,OOO** 

Average 

Data s i n c e  1963 based on random sampling o f  permi ts ;  1954-1963 a r e  ad jus ted  
est imates f rom ques t ionna i res .  

* From Keat i  ng (1  970) 
** Chinook harvested d u r i n g  these years a r e  cons idered t o  be p r i m a r i l y  

s p r i n g  chinook. 
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1800 's  b u t  was e l i m i n a t e d  by t h e  c o n s t r u c t i o n  o f  Sunbeam Dam i n  1913. A  

p o r t i o n  o f  t h e  dam was removed i n  1934 and t h e  p r e s e n t  smal l  r u n  was r e -  

e s t a b l i s h e d .  

Hauck (1 955) suggests t h a t  t h e  sockeye salmon r u n  was p r o b a b l y  

r e e s t a b l i s h e d  f rom:  ( 1 )  sockeye salmon c o n t i n u i n g  t o  spawn i n  t h e  r i v e r  

below Sunbeam Dam d u r i n g  t h e  y e a r s  t h e y  were b locked and r e t u r n i n g  t o  t h e  

l a k e  a f t e r  removal o f  t h e  dam and/or ( 2 )  seaward d r i f t  o f  kokanee o r  1  i t t l e  

r e d f i s h  f rom R e d f i s h  Lake and t h e i r  r e t u r n  f rom t h e  ocean a s  a d u l t s .  

The m a j o r i t y  o f  t h e  R e d f i s h  Lake sockeye salmon spend two y e a r s  i n  t h e  

sea a f t e r  one o r  two i n  f r e s h  water  a s  j u v e n i l e s  ( F i g .  5 ) .  The a d u l t s  e n t e r  

t h e  Columbia R i v e r  d u r i n g  June and J u l y  and r e a c h  R e d f i s h  Lake f r o m  J u l y  t o  

September (B jo rnn ,  Craddock & Cor ley ,  1968).  Sockeye r e t u r n i n g  t o  R e d f i s h  

Lake a r e  g e n e r a l l y  1 9  t o  25 inches  i n  l e n g t h  and weigh 3  t o  4  pounds. 

A  sockeye i s  seldom caugh t  i n  Idaho and t h i s  r u n  c o n t r i b u t e s  between 

0.5 and 1 . 0  p e r c e n t  o f  t h e  Columbia R i v e r  run .  The Columbia R i v e r  commercial 

f i s h e r y  reaps  most o f  t h e  economic b e n e f i t s  f r o m  t h i s  r u n .  

ECOIVOMIC VALUE OF SALIYON RIVER ANADROMOUS FISH POPULATICINS 

We es t ima ted  t h e  annual n e t  economic v a l u e  o f  anadromous f i s h  produced 

i n  t h e  Salmon R i v e r  d ra inage  a t  a p p r o x i m a t e l y  t h r e e  m i l  1  i o n  d o l l a r s .  T h i s  

e s t i m a t e  was o b t a i n e d  by combin ing Gordon's (1970) e s t i m a t e  f o r  t h e  Salmon 

R i v e r  s p o r t  f i s h e r y  and a  p r o r a t a  share o f  R i c h a r d s '  (1 968) e s t i m a t e  f o r  t h e  

Columbia R i v e r  s p o r t  and commercial f i s h e r y  and t h a t  p o r t i o n  o f  t h e  P a c i f i c  

Ocean h a r v e s t  t h a t  was a t t r i b u t a b l e  t o  t h e  Columbia R i v e r .  

The concep tua l  problems i n v o l v e d  i n  e s t i m a t i n g  t h e  v a l u e  o f  s p o r t  and 

commercial f i s h e r i e s  resources  a r e  v a r i e d  and compl ex. Combinat ion and com- 

p a r i s o n  o f  economic e s t i m a t e s  f o r  s p o r t  and comniercial f i s h e r i e s  i n  t h i s  r e p o r t  

was done w i t h  some r e c o g n i t i o n  o f  t h e  1  i m i  t a t i o n s  i n h e r e n t  i n  t h e  es t ima tes .  
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F i g u r e  5 .  L i f e  c y c l e  o f  R e d f i s h  L a k e  s o c k e y e  s a l m o n .  
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The gross va lue  o f  a  commercial ha r ves t  i s  u s u a l l y  determined as t h e  

exvessel  p r i c e  r ece i ved  by f ishermen.  Th i s  i s  t h e  t o t a l  revenue rece i ved  

by the  f ishermen f o r  t h e i r  l a b o r ,  management, and c a p i t a l .  The g ross  va lue  

o f  a  s p o r t  f i s h e r i e s  i s  no rma l l y  c a l c u l a t e d  by e s t i m a t i n g  t h e  expend i tu res  

o f  ang le r s  f o r  du rab le  equipment and f o r  t r a n s f e r  c o s t s  assoc ia ted  w i t h  

f i s h i n g .  Durab le  equipment i nc l udes  such i tems as boats ,  rods,  and r e e l s .  

T rans fe r  c o s t s  - include expenses such as t r a n s p o r t a t i o n ,  food,  l odg ing ,  e t c . ,  

i n c u r r e d  w h i l e  t r a v e l  i ng t o ,  us ing ,  and r e t u r n i n g  home f rom a  s p o r t  f i s h e r y .  

The concept  o f  " r egu la ted  i n e f f i c i e n c y "  was used by Richards (1968) 

t o  es t ima te  n e t  economic va lues  f o r  Columbia R i v e r  commercial f i s h e r i e s .  I f  

l e g a l ,  s o c i a l ,  o r  i n s t i t u t i o n a l  r e s t r a i n t s  d i d  n o t  p reven t  t h e  use o f  t h e  

most e f f i c i e n t  h a r v e s t i n g  techniques Richards contends t h e  commercial 

anadromous f i s h  h a r v e s t  c o u l d  p robab ly  be ach ieved w i t h  abou t  10% o f  t h e  

resources  (gear,  people,  e t c . )  used t o  h a r v e s t  t h e  f i s h  under p resen t  r e -  

s t r i c t e d  methods. He t he re fo re  proposes t h a t  t h e  n e t  economic va l ue  o f  a  

f i s h e r y  i s  90% o f  t h e  e x i s t i n g  g ross  va lues  determined by phys i ca l  supp ly  

and consumer demand. 

Richards (1968) eva lua ted  t h e  s p o r t  and commercial f i s h e r i e s  o f  t h e  

Columbia R i v e r  and t h a t  p o r t i o n  o f  t h e  P a c i f i c  Ocean ha rves t  t h a t  was a t t r i -  

b u t a b l e  t o  t h e  Columbia R i v e r  i n  1965, a  yea r  when t h e  s p r i n g  ch inook  r u n  

was 6.2 pe rcen t  below average; summer ch inook 37.5 pe rcen t  below average; 

and summer s t e e l  head 9.9 pe rcen t  below average (Tab le  6 ) .  No summer commercial 

season was h e l d  f o r  t h e  f i r s t  t ime  d u r i n g  1965. Richards va lue  o f  t h e  

commercial f i s h e r y  t h a t  y e a r  was t h e r e f o r e  s m a l l e r  than  d u r i n g  a  p r i o r  average 

y e a r  s i n c e  1  i m i t e d  numbers o f  summer ch inook  and abou t  one -ha l f  t h e  normal 

s t e e l  head were taken i n  t h e  commercial f i s h e r y  f o r  1965. 



Tab le  6. Run s i z e  o f  anadromous f i s h  i n t o  Columbia R i ve r ,  1950-1969. 

- -- 

U p r i v e r  Summer Summer Year Spr ing  Chinook Chinook Stee l  head 

Average r u n  s i z e  

Est imated Percentage o f  runs  
produced i n  Idaho 34% 
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Richards est imated t h a t  t h e  commercial c a t c h  ( i n c l u d i n g  t h e  I n d i a n  

f i s h e r y )  had a  n e t  va lue  o f  $8,005,000. The est imated n e t  va lue  o f  t he  

Columbia R i v e r  s p o r t  c a t c h  was $5,805,098. The t o t a l  n e t  va lue  o f  t he  

Columbia R i ve r  f i s h e r i e s  when maximized sepa ra te l y  was $1 3,810,098. Idaho 

c o n t r i b u t e s  15.1 pe rcen t  o f  t h e  anadro~nous f i s h  e n t e r i n g  t h e  Col u~ i ib ia  

R i v e r   a able 7 )  and a  p r o r a t i o n  o f  t h e  n e t  va lue  o f  t h e  Columbia R i ve r  

anadromous f i s h e r i e s  i n d i c a t e  t h a t  Idaho f i s h  p rov ide  $2,085,000 o f  t h a t  

n e t  va lue.  

Dur ing  1965, small e r  than average runs,  o v e r f i s h i n g  by commercial 

f ishermen and l a r g e r  than normal in terdam losses  occur red  so t h a t  no 

c h i  nook s p o r t  f i s h e r y  was a1 lowed i n  Idaho. Consequently Richards d i d  

n o t  i n c l u d e  Salmon R i ve r  s p o r t  f i s h e r y  economic va lues.  

Est imates o f  t h e  n e t  va lue  o f  s p o r t  f i s h e r i e s ,  i n  t he  absence o f  

t r a d i t i o n a l  market  p r i c e s ,  a r e  est imated on t h e  bas i s  o f  a  s imulated 

marke t  (Clawson 1959).  Making use o f  a  de r i ved  demand curve,  " n e t  

economic va lue"  i s  assumed t o  be t h e  maximum revenue o b t a i n a b l e  by a  

non-di  s c r i m i  n a t i n g  monopol i s t  (one who owns t h e  resource  and charges 

o n l y  one p r i c e )  f o r  p e r m i t t i n g  ang le r s  t o  f i s h .  

Gordon (1970) conducted an economic e v a l u a t i o n  o f  t h e  Salmon R i v e r  

c h i  nook salmon and s t e e l  head t r o u t  s p o r t  f i s h e r i e s  d u r i n g  1968. Gordon 

found t h e  ch inook  s p o r t  f i s h e r y  i n  t he  Salmon R i v e r  d ra inage  had a  n e t  

va lue  o f  $217,000 and t h e  s tee lhead f i s h e r y  $649,000. The s p r i n g  ch inook 

r u n  i n  1968 was 28.7 pe rcen t  below average, t he  summer ch inook 26.4 percen t  

below average, and t h e  summer s tee lhead 35 percen t  below average. No 

surruner ch inook f i s h e r y  was a l lowed.  

By adding Richards ' 1965 es t imates  and Gordon's 1968 f i g u r e s ,  we can 

a r r i v e  a t  a  rough e s t i m a t i o n  o f  t he  t o t a l  n e t  va lue  o f  t h e  Salmon R i ve r  
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f i s h e r y  o f  $2,951,000 (Tab le  8 ) .  S ince bo th  R ichards '  and Gordon's s t u d i e s  

were undertaken i n  years  o f  below average runs, these est imates should be 

cons idered minimum values.  

The n e t  va lue  o f  a  f i s h e r y  can be c a p i t a l  i zed  t o  i n d i c a t e  t h e  number 

o f  d o l l a r s  t h a t  would have t o  be inves ted  a r ~ n u a l l y  t o  generate a  s i m i l a r  

n e t  va lue .  The i n t e r e s t  r a t e  used t o  c a p i t a l i z e  t h i s  ne t  economic va lue  

was the  s tandard n a t i o n a l  p r o j e c t  r a t e  used i n  1970, 4  314 percent .  The 

formula used t o  determine t h e  c a p i t a l i z e d  va lue  was: 

where V = c a p i t a l i z e d  value, 
R = t o t a l  n e t  va lue,  
r = water p r o j e c t  i n t e r e s t  r a t e .  

The c a p i t a l i z e d  va lue  a t t r i b u t a b l e  t o  Idaho f i s h  us ing  t he  above 

formula was $62, 126,000 (Table 8 ) .  Th is  va lue  i nc l udes  t he  c o n t r i b u t i o n  

o f  anadromous f i s h  f rom the  Salmon R i v e r  t o  t he  Idaho, Oregon and Washington 

s p o r t  f i s h e r i e s  and t he  commercial f i s h e r i e s  of t he  Columbia R i ve r .  

We have est imated n e t  and c a p i t a l i z e d  va lues f o r  t h e  anadromous f i s h  

s tocks  o f  t he  Salmon R i v e r  d ra inage  i n  Idaho. How do these est imated va lues 

r e l a t e  t o  t he  " r e a l  wo r l d "  and dec i s i ons  t h a t  have been made rega rd ing  t h e  

Salmon R i v e r ?  Do t h e  va lues we have computed approximate t h e  va lue  placed 

on t he  Salmon R i v e r  anadromous f i s h  resource by t he  p u b l i c ?  

Sewell and Mar ts  (1961) s t a t e  t h a t  a  d e c i s i o n  t o  b u i l d  two dams 

(High Mountain Sheep-Lower Canyon) versus one dam (Nez Perce) t o  o b t a i n  

e s s e n t i a l l y  t h e  same b e n e f i t s  b u t  save t h e  Salmon R i v e r  anadromous f i s h  runs 

was an express ion o f  t h e  va lue  p laced on those f i s h  runs  by t he  p u b l i c .  

Sewell and Mar ts  l i s t  $148 m i l l i o n  as t he  e x t r a  o r  f i s h  p rese rva t i on  c o s t  

o f  t h e  two-dam p l a n  versus t h e  s i n g l e  dam p lan .  



Table 7. Average numbers o f  f i s h  e n t e r i n g  t h e  Columbia R i v e r  and p roduc t i on  
f rom Idaho waters  , 1962-1 967. 

Spec i es Est imated Number Idaho c o n t r i b u t i o n  t o  f i s h  Runs 
o f  f i s h  i n  r u n  Percents Number - 

Spr i ng c h i  nook 
Summer c h i  nook 
F a l l  ch inook 

Chinook t o t a l  

Summer s  tee1 head 
Winter  s t e e l  head 
Sockeye 
Coho 
Chum 

Tab le  8.  Est imated n e t  and c a p i t a l i z e d  va lues f o r  t h e  Salmon R i ve r  anadronious 
f i s h  popu la t i ons .  

F  i s  hery Net* C a p i t a l  izedk* 
Val ue Value 

Ocean and Columbia R i ve r  commercial and 
s p o r t  ha rves t  ( 1  965) $2,085,000 $43,895,000 

Salmon R i v e r  salmon s p o r t  ha rves t  (1968) 217,000 4,568,000 

Salmon R i v e r  s t e e l  head s p o r t  ha rves t  (1  968) 

To ta l  annual va lue  o f  Salmon R i ve r  
anadromous f i s h  resource  

* Net  Value - maximum revenue o b t a i n a b l e  by a  non -d i sc r im ina t i ng  monopol i s t  
f rom ang le r s  f o r  t h e  p r i v i l e g e  o f  f i s h i n g .  

** C a p i t a l i z e d  va lue  - t h e  number of d o l l a r s  t h a t  would have t o  be inves ted  
every year  by a  business t o  generate a  s i m i l a r  n e t  va lue .  
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A t  t h e  t ime  ( c i r c a  1960) t h e  Nez Perce-High Mounta in  Sheep d e c i s i o n  

was made, we b e l i e v e  p r e s e r v a t i o n  o f  t h e  anadromous f i s h  runs  was t h e  ma jo r  

i s sue .  If p r e s e r v a t i o n  o f  t h e  anadromous f i s h  runs  was t h e  s o l e  reason f o r  

i n c u r r i n g  t h e  e x t r a  c o s t  o f  t h e  two-dam p lan ,  then  a l l  t h e  e x t r a  c o s t  would 

be an express ion  o f  t h e  va lue  o f  t h e  f i s h e r y .  I f  f a c t o r s  o t h e r  than  sav ing  

t h e  f i s h  runs  were - i r r~portant i n  t h e  d e c i s i o n  t o  adop t  t h e  two-dam p lan ,  

then o n l y  a  p o r t i o n  o f  t h e  e x t r a  c o s t  would be an express ion  o f  t h e  va lue  

o f  t h e  f i s h e r y .  We agree w i t h  Sewel 1  and Mar ts  t h a t  a l l  o r  n e a r l y  a l  1  o f  

t h e  e x t r a  c o s t  o f  t h e  two-dam p l a n  m i g h t  be viewed as an express ion  o f  t h e  

va lue  p laced on t h e  Salmon R i v e r  f i s h  runs  by t h e  publ  i c .  As Sewell and 

Mar ts  p o i n t  ou t ,  however, we should a l s o  add t h e  Salmon R i v e r  share o f  o t h e r  

cos t s  i n c u r r e d  t o  perpe tua te  t h e  f i s h  runs  ( f i s h  passage f a c i l  i t i e s ,  research,  

management, e t c . ) .  Thus t h e  $148 m i l l i o n  e x t r a  c o s t  i s  n o t  an express ion  o f  

maximum va lue  o f  t h e  Salmon R i v e r  f i s h  r uns .  

The $148 m i l l  i o n  t h e  p u b l i c  was appa ren t l y  w i l l i n g  t o  spend f o r  t h e  

two-dam p l a n  i n  o rde r  t o  save t h e  Salmon R i v e r  anadromous f i s h  runs  m i g h t  

be compared w i t h  t h e  c a p i t a l  i z e d  v a l u e  ($62 m i l  1  i o n )  o f  ou r  es t imated  n e t  

v a l u e  o f  Salmon R i v e r  r uns  (Tab le  8 ) .  The y i e l d  o f  $148 m i l  1  i o n  i nves ted  

a t  4  3/4% would be $7 m i l l  i o n  annua l l y ,  more than  doub le  our  n e t  economic 

va l ue  es t imate .  

Our es t ima tes  o f  n e t  and c a p i t a l i z e d  va lues  should  p robab l y  be viewed 

as use r  ( f i shermen)  o r i e n t e d  v a l  ues. The d i f f e r e n c e  i n  c o s t  between t h e  one 

and two-dam p lans  m i g h t  be viewed as a  measure o f  t h e  va lue  o f  t h e  f i s h  

resources  t o  a l l  t h e  publ i c y  use r  and non-user. I f  t h e  d i f f e r e n c e  i n  c o s t  

between p l ans  f o r  h y d r o e l e c t r i c  development o f  t h e  Mid-Snake and Salmon r i v e r s  

i s  a  v a l i d  ( b u t  l e s s  than maximum) express ion  o f  t h e  amount t h e  p u b l i c  i s  

w i l l i n g  t o  pay t o  p reserve  t h e  f i s h  runs,  ou r  user  o r i e n t e d  n e t  and c a p i t a l i z e d  



values s i g n i f i c a n t l y  underest imate t h e  t o t a l  va lue  o f  t h e  f i s h  

resource.  

I n  t h e  c u r r e n t  s i t u a t i o n ,  w i t h  p u b l i c  concern f o r  p rese rva t i on  o f  

some w i l d  r i v e r s ,  t o  f o rgo  hydro-development i n  t h e  Salmon R i v e r  f o r  example 

o r  s e l e c t  a  more expensive a1 t e r n a t i v e  p l a n  o f  development would n o t  r e f l e c t  

p u b l i c  concern f o r  t h e  f i s h  a lone.  We be1 i e v e  t he  b e n e f i t s  foregone o r  

e x t r a  c o s t  o f  a  more expensive development p l a n  would be an express ion o f  

t h e  va lue  t h e  p u b l i c  i s  c u r r e n t l y  p l a c i n g  on a l l  t h e  va lues p resen t  i n c l u d i n g  

anadromous f i s h  runs  and w i l d  r i v e r s .  

FUTURE RUN SIZE AND ECONOMIC VALUES 

The abundance o f  Idaho salmon and s t e e l  head s tocks has dec l  i ned  i n  

r e c e n t  years  p r i m a r i l y  as a  r e s u l  t o f  c o n d i t i o n s  c rea ted  by dams cons t ruc ted  

i n  t h e i r  m i g r a t i o n  r o u t e s  o r  r e a r i n g  areas. I f  the  problems ( n i t r o g e n  

supersa tu ra t ion ,  t u r b i n e  passage, e t c  . ) c u r r e n t l y  f a c i n g  these u p r i v e r  s tocks 

of  f i s h  a r e  so lved s a t i s f a c t o r i l y  and a d d i t i o n a l  problems do n o t  develop, t he  

runs  cou ld  e v e n t u a l l y  be en larged by improved n a t u r a l  and a r t i f i c i a l  

propagat ion.  

Development o f  t h e  h y d r o e l e c t r i c  o r  f l o o d  c o n t r o l  p o t e n t i a l  o f  t h e  

Salmon R i v e r  cou ld  have de t r imen ta l  e f f e c t s  on t he  anadromous f i s h  s tocks  

produced i n  t h a t  system. Cons t ruc t i on  o f  a  h i g h  dam (over  100 f e e t  h i gh  

w i t h  l a r g e  s to rage  pool  ) i n  t h e  lower  main stem o f  t h e  Salmon R i v e r  would 

p robab ly  cause t h e  l o s s  o f  most anadromous f i s h e r y  b e n e f i t s .  

Salmon and s t e e l  head ( p a r t i c u l a r l y  j u v e n i l e s )  do n o t  m i g r a t e  through 

t he  r e s e r v o i r s  behind h i g h  dams i n  s u f f i c i e n t  numbers t o  m a i n t a i n  runs 

upstream f rom the  dams. A  hatchery l o c a t e d  downstream f rom t h e  dam m igh t  be 

used t o  m a i n t a i n  a r u n  downstream f rom t h e  dam b u t  t h e  f i s h e r y  and assoc ia ted  
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economic va lues upstream f rom t h e  dam would be l o s t .  A p a r t  o f  t h e  l o s s  

m i g h t  be o f f s e t  i f  another  t ype  o f  f i s h e r y  cou ld  be developed and was 

u t i l i z e d  i n  t h e  r e s e r v o i r  and stream areas upstream f rom t h e  dams. P r e s e n t l y  

most o f  t h e  s p o r t  f i s h e r y  i n  t h e  Salmon R i ve r  occurs upstream f rom t h e  major  

proposed main stem dam s i t e s .  

Dams cons t ruc ted  on t r i b u t a r i e s  would have a  p r o p o r t i o n a t e  e f f e c t  on 

t h e  anadronious f i s h e r y  resources dependent upon t h e  r e l a t i v e  c o n t r i b u t i o n  

o f  t h e  p a r t i c u l a r  t r i b u t a r y  t o  t h e  f i s h  runs .  

I f  t h e  Salmon R i v e r  and i t s  t r i b u t a r i e s  were l e f t  i n  t h e i r  p resen t  

f r ee - f l ow ing  c o n d i t i o n ,  a  re1  a t i v e l y  modest investment  i n  f i s h  r e a r i n g  

f a c i l i t i e s  cou ld  p rov ide  a  s u b s t a n t i a l  i nc rease  i n  f i s h e r y  va lues .  The e a r l y  

success o f  t h e  Rapid R i v e r  s p r i n g  ch inook ha tchery  on a  t r i b u t a r y  o f  t h e  

L i t t l e  Salmon R i v e r  p rov ides  some measure o f  inc reases  i n  r u n  s i z e  t h a t  may 

be p o s s i b l e  i n  t h e  f u t u r e .  The r e t u r n s  t o  Rapid R i v e r  i n  1970 (as a  r e s u l t  

of r e l e a s e  o f  1  112 m i l l i o n  smo l ts )  p rov ided  a  22.9 pe rcen t  inc rease  i n  t h e  

Salmon R i v e r  s p r i n g  ch inook salmon r u n  (Table 9 ) .  Du r i ng  1970 t h e  

ha tchery  re leased  3 m i l l i o n  smol ts ;  reach ing  i t s  goal  t h a t  w i l l  be adhered 

t o  i n  t h e  f u t u r e .  I f  we assume a  s i m i l a r  r e t u r n  r a t e  on t h e  f i s h  re leased  

i n  1970, we m i g h t  expect  them t o  inc rease  t h e  Salmon R i v e r  s p r i n g  ch inook 

salmon r u n  i n  1972 by 46 percen t .  I n i t i a l  c o n s t r u c t i o n  c o s t  o f  t he  Rapid 

R i ve r  Hatchery was $560,000 and- annual o p e r a t i o n  and maintenance c o s t s  a r e  

approx imate ly  $80,000. 

A ha tchery  o f  s i m i l a r  c a p a c i t y  on t h e  upper Salmon R i v e r  cou ld  produce 

a  s i m i l a r  inc rease  i n  t h e  Salmon R i v e r  s p r i n g  ch inook salmon r u n  o r  a  

combined t o t a l  i nc rease  o f  approx in la te ly  92 percent .  A doub l i ng  o f  r u n  s i z e  

by ha tchery  p roduc t i on  cou ld  more than  doub le  economic b e n e f i t s  s i n c e  a  

sma l l e r  p o r t i o n  o f  t h e  ha tchery  re tu rnees  a r e  needed t o  produce t h e  des i r ed  
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number o f  smol t s  than i n  a w i l d  popu la t ion  and thus more f i s h  would be 

a v a i l a b l e  t o  the  f i s h e r y .  

Experimental hatchery programs undertaken f o r  steelhead and summer 

chinook i n  the  upper Salmon River  may lead t o  s i m i l a r  increases i n  abundance 

f o r  those two species. 
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