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I. INTRODUCTION 

On October 2 ,  1968,  Public Law 90-542, was  pa s sed  by the  90th 

Congress.  This public l aw provides for a National Wild and Scenic Rivers 

System. I t  a l s o  indicates  that  the  policy of the  Federal Government is t o  

include se lec ted  r ivers ,  which with thei r  immediate environment p o s s e s s  

outstanding s cen i c ,  recreational ,  geologic ,  f i sh  and wildlife,  h is tor ic ,  

cultural ,  or  other similar  va lues ,  and that  t h e s e  r ivers  sha l l  be  preserved 

in their  frze flowing condition and sha l l  be  protected for the  benefit and 

enjoyment of present  and future generations.  

The a c t  provides for two categor ies  under which speci f ic  r ivers will 

be  preserved or studied for poss ib le  preservation. Included in the  f i rs t  

category a r e  r ivers authorized for immediate inclusion in  the  National Wild 

and Scenic Rivers System ("Instant Rivers " )  . Two such r ive rs ,  Middle 

Fork Salmon River and Middle Fork Clearwater River are  located in Idaho. 

The second categoly includes  r ivers des ignated t o  b e  studied for poss ib le  

inclusion in the  System ("Study Rivers") .  Five r ivers in Idaho qualify for 

study under the  second category,  namely the  main stem of Salmon River, 

and Bruneau, St. Joe ,  Pr ies t ,  and Mcyie Rivers. 

The a c t  spec i f i es  three  c l a s s e s  of wild rivers: wild,  s cen i c ,  and 

recreational .  A wild r iver is one which appl ies  t o  a river free from impound- 

ments ,  with shorelines essen t ia l ly  primitive, and with waters non-polluted. 

A s cen i c  river is a r iver free from impoundments, with shorelines or  water- 

sheds  still largely primitive and undeveloped,  but  which i s  a c c e s s i b l e  in  

p l ace s  by roads.  A recreational  river is one which is readily a c c e s s i b l e  by 

roads  and ra i l roads ,  which may have development along t h e  shore l ines ,  and 

which may have undergone some impoundment or  diversion in the  pa s t .  

Public Law 90-542 s e t s  a ten-year time l i m i t  on  c lass i f ica t ion s tud ies  af ter  

which recommendations on the  disposi t ion of the  study rivers a r e  t o  b e  made 

t o  the  Congress.  

I t  is recognized that  l i t t l e  valid methodology h a s  been developed 

fo r  evaluating r ivers for wild or s cen i c  c lass i f ica t ion.  While methodology 

is a means t o  a n  end ,  it is none-the-less the  key t o  developing techniques  - 

and criteria for c lass i fy ing r ivers for potential  inclusion into a wild or 

s cen i c  r ivers system. 



The Water Resources Research Institute at  the University of Idaho has 

organized a Scenic Rivers Stady Unit. This study unit has a s  i ts  goal 

establishing criteria which can be used to identify and estimate economic, 

aesthet ic ,  social ,  and other values for study rivers. Four objectives have 

been established to meet this goal: 

1.  Inventory the natural and human resources of the area 

and estimate future demandsfor, and potentials of, these 

resourses . 
2 .  Identify, describe, and quantify, where possible, benefits 

from scenic beauty, personal enrichment, and other 

aesthetic experiences derived from the river. 

3. Develop a series of models to evaluate resource use 

patterns with and without the river classified in the 

National System, 

4. Present alternatives for resource uses compatible with 

the possible river classifications and outline the economic 

and social ramifications for each alternative. 

Salmon River has been selected a s  a tes t  river for the Wild and Scenic 

Rivers Methodology Study. It flows into Snake River 49 miles above Lewiston, 

Idaho. Its headwaters are 420 river miles distant in the Smoky Mountains 

south of Stanley Basin. Only the lower 237 miles - from the town of 

North Fork to  the mouth - are in the study category. The river basin 

l ies  entirely within Idaho and drsins approximately 14,100 square miles. 

The average annual runoff of the river, measured a t  White Bird, i s  about 

8,000,000 acre feet. The quality of the water i s  high, although the 

presence of man is  becoming increasingly apparent, Most of the land i s  

administered by the U. S. Forest Service and the G .  S. Bureau of Land 

Management. Private lands are concentrated along the river on both the 

eas t  and west sides of the basin. These holdings are used primarily for 

agriculture, mining, and recreation. The relationship of Salmon Basin to  

other drainage basins in Idaho i s  shown in Figure 1. 

The procedure adopted i s  to study - more or l e s s  independently a t  

first  - 14 subprojects each involving an activity related to the river. 



Figure 1. Relationship of Salmon Basin t o  other 

drainage basins in  Idaho 
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Basically three  s t e p s  will b e  involved in  preparing reports  for  

t he se  subproj ects. Fi rs t ,  i ~ d i v i d u a l  researchers  will inventory t he  phys i ca l ,  

b io logical .  ins t i tu t ional ,  and human resources  affecting each  subproject .  

Second,  t h e  inventory data obtalned will be  used t o  make a n  economic 

evaluat ion of the c ~ r r e n t  u s e  of ~ h e s e  resources  and t he  potent ia l  benef i t s  

ava i l ab le  from them. Third, t he se  data will be  used  a s  a b a s i s  for projecting 

future resource  u s e  and va lues  under varying a l t e rna t ives  ranging from non- 

inclusion in t he  System t o  inclusion in the  System under var ious  c lass i f i ca t ions .  

Data  from the  subprojects  will be  used in various models t o  eva lua te  

a l ternat ive  resource  u s e s .  Two types  of models a r e  present ly  planned for 

making t h e s e  evaluat ions ,  Thi! f irst  model will b e  a small  area input- 

output  model which will b e  used  t o  e s t ab l i sh  benchmark va lue s  for a l l  of 

t he  economic act lv i ty  in  t h e  a r ea .  The seccnd  model i s  a l inear  programming 

model which wil l  be  used  t o  es t imate  t h e  benef i ts  for var ious  a r e a s  of 

development. 

Efforts wil.1 b e  made throughout t h e  study to  identify and quantify t he  

ae s the t i c  and personal  enrichment va lue s  of the  r iver bas in .  

Est imates  wi l l  be  made for 1980,  2000,  and 2020 cons i s ten t  with t h e  

water  resource  planning done by t h e  Pacif ic Northwest River Basins  

Commission under t h e  Water Resources Planning A c t  of  1965,  

The Methodology Study,  then ,  i s  concerned with t h e  evaluat ion 

p roce s s .  Upon completion in July ,  197 1 . i t  will  provide input for the  

"joint" s t ud i e s  by Federal and State agenc i e s .  These joint s t ud i e s  wf l l  

r esu l t  in  recommendations t o  the  Cong re s s ,  

The writer h a s  been  a s s igned  t h e  t a s k  of preparing information for 

t he  flood control ,  h i s to ry ,  and navigation subprojects ,  t h e  la t ter  being the  

sub jec t  of t h i s  report.  The ob jec t ives  of the navigation study are:  



1. To determine the  navigation potent ia l  within t h e  Salmon 

River area .  

2. To determine the  va lue  and need for regulat ion of Salmon 

River to  enhance downstream navigation on  Snake and 

Columbia r ivers.  

3 .  To determine t h e  impact of navigation or regulation 

of water  on Salmon River a s  a wild river e i ther  i n  

to ta l  or in  segments .  

The value  of navigation t o  t h e  economy of Idaho in  connection with 

t h e  present ly  authorized Snake River waterway t o  Lewiston i s  d i s c u s s e d  

in Planning Report No. 7 of the  Idaho Water Resource Board (CH2M, 1970).  



11. GEOGRAPHY OF SALMON BASIN 

The Salmon drainage bas in  (Figure 2) i s  si tuated entirely within 

the  State of Idaho and comprises some of the most rugged topography in 

western United States .  The bas in  i s  bounded on the e a s t  by the  Beaver- 

head Mountains which form the boundary between Idaho and Montana; on  

the south by the  Lemhi, Lost River, and Sawtooth ranges; on the north by 

the  Clearwater drainage basin; and on the west  by Snake River. Elevations 

on the land surface in  Salmon Basin vary from a high of 12,662 feet  a t  

the  peak of Mount Borah in the  Lost River Range to  a low of 902 feet  a t  

the  confluence of Salmon and Snake rivers.  The mean elevation of the 

basin  i s  about 7 ,000 feet .  

Salmon River heads in the Smoky Mountains a t  approximately elevation 

8 ,000 .  From the headwaters,  i t  f lows north and west a dis tance of about 

30 miles and enters the  lower end of Stanley Basin near the town of Stanley. 

Downstream from Stanley, the river enters a reach composed of alternating 

valleys and rocky canyons through which i t  flows easterly a d i s tance  of 

35 miles to  t he  confluence with the  East Fork, The stream then flows 

generally north through large valleys in  the vicinity of Chall is  and Salmon 

106 miles to  North Fork. From North Fork the river, turns westerly and 

flows in this  general  direction to  Riggins, a dis tance of 150 miles,  This 

central  portion i s  characterized by narrow and precipitous canyons with only 

occasional widenings containing small bench lands,  At Riggbns, t he  river 

turns sharply to  the  north and continues generally in this  direction for about 

40 miles. It then veers  to  the  wes t ,  bypasses  the  Seven Devils Mountains, 

and enters Snake River from the northeast. The upper half of th i s  87-mile 

reach contains alternating small val leys  and canyons. The lower half 

cons is t s  mostly of narrow rocky canyons. 

The main tributaries of Salmon River are  shown on Figure 2 and in 

Table 1 ,  Approximately fifty percent of Salmon Basin i s  drained by s ix  

major tributaries. The East  Fork, Pahsimeroi, and Lemhi rivers drain the  

southeastern part of the  basin ,  while the Middle Fork, South Fork, and 

Little Salmon rivers drain the large central a rea ,  

The orientation and location of  Salmon Basin are  such that  moist a i r  

moving from the  Pacific Ocean i s  subjected to  orographic lifting before 





Table 1 .  Principal t r ibutaries of Salmon River 

entering the  a rea .  The topography, moreover i s  such  tha t  l i t t l e  addi t ional  

r i s e  i s  occas ioned in air-mass movement a c r o s s  the  region. Over part of 

the  ba s in ,  topographic fea tures  favor down- s lope movement, 'These severa l  

s tabi l iz ing influences combine in such  a manner z s  to resu l t  i n  a re la t ively  

low normal annual  precipitat ion value .  Over t h e  more shel tered a r e a s  t ha t  a r e  

a l s o  of lower e leva t ion ,  normal annual  precipitation is l e s s  than 8 inches .  

Maximum annual  va lues  in  e x c e s s  of 50 inches  occur over points  of highest  

e levat ion.  The greater  part of the  annual  precipitat ion occurs  during the  

winter months and thus  shows the  d i rec t  influence of t he  P~acific a i r  mas se s .  

The average annual  volume of precipitat ion on  the  ba s in  is 20 ,047 ,000  

acre-feet ,  which,  if spread over t he  entire b a s i n ,  would r e su l t  in  a depth 

of 25.8 i nches ,  The g rea tes t  one-day to ta l  rainfal l  of record,  2,62 i nches  

was  observed a t  Big Creek in  December of 1963, However, a one-day 

to ta l  of 3 , 0 1  inches  in  September of 1955 was  observed a t  Grangevi l le ,  

which i s  s l ight ly  outs ide  of Salmon Basin. 

Except for brief periods when the  ba s in  is under the  di rect  influence 

of cont inenta l  a i r  m a s s e s ,  temperatures a r e  re la t ively  mild, The h ighes t  

temperature ever  recorded was  115 degrees  a t  Sla te  Creek in August of 

1961. The l owes t  recorded temperature was  -49 degrees  a t  New Meadows 

in  December of 19 19. 

Tributary 

Little Salmon River 

South Fork 

Middle Fork 

Panther Creek 

Lerr h i  River 

Pahsimeroi River 

Eas t  Fork 

Yankee Fork 

Valley Creek 

Area drained 
s q ,  miles 

58 0 

1300 

2830 

530 

1270 

845 

540 

195 

14 7 

Enters Salmon River 

A t  r iver 
mile 

8 5 , 7  

133.9 

P98,5 

210.9 

258 , s  

304.0 

343,O 

367.1 

A t  water 
e lev .  

1710 

2 145 

3005 

3 195 

3905 

4625 

5350 

5905 

6210 

From 

South 

South 

South 

South 

East  

East  

South 

North 



Because of t h e  wide range of e levat ions  in Salmon Basin,  snow depths  

vary from a few inches  adjacent  t o  the  lower Salmon River t o  a maximum I 

recorded depth of 139 inches  in March a t  the  Vienna Mine near t he  head- 

waters of t he  r iver,  The recorded water equivalent  of t he  snow pack measured 

a s  a percentage of the  snow depth ,  h a s  varied from a low of about 15 

percent  t o  a high of about 48 percent  with a n  average value  of 32 percent .  

The annual  d ischarge  pattern of Salmon River is very regular. High 

flows occur  from April through July and low flows occur from August through 

March. Annual peak discharges  occur  in May or June ,  while minimum flows 

occur in tk.e fa l l  or winter. Practical ly a l l  precipitat ion during t he  winter 

fa l l s  in the  form of snow, No floods a re  known t o  have occurred a s  a resul t  

of rain runoff. The l a rges t  known flood on Salmon River occurred in  June 

of 1894. The es t imated peak discharge of th i s  flood was  120,000 cub ic  

feet per second (cfs) a t  the  White Bird gauging s ta t ion.  The minimum observed 

flow of 1 , 580  cfs occurred a t  White Bird in December of 1932. Based on 

a 55-year period of record,  Salmon Basin h a s  a n  average annual  runoff of 

7 , 971 ,000  acre-feet ,  a t  t h e  White Bird gauge.  Maximum and minimum 

annual  runoffs during that  period were ,  respect ively  12 ,470 ,000  acre-feet  

i n  1965 and 4 ,200 ,000  acre-feet  in 1931. 

Salmon Basin,  a s  delineated by t he  Idaho Water Resource Board, 

covers  portions of nine count ies ,  a s  shown in Figure 1 and in T3ble 2. 

The to ta l  area of t he  ba s in ,  which includes about 450 square miles 

draining directly into Snake River, i s  14 ,557  square  miles. 

With a population densi ty  of only 0 .7  persons  per square  mile,  

Salmon Basin is one of the  most sparcely  populated a r ea s  in t he  United 

Sta tes .  The es t imated 1960 population of t he  bas in  i s  9 , 960  and the  

distr ibution of population is approximately a s  shown in Figure 3. Each dot 

in Figure 3 represents  about 10 people. The urban population comprises 

65 percent  and t h e  rural population comprises 35 percent  of t he  to ta l  bas in  

population. Of the  25 communities in Salmon Basin one community h a s  

a population greater  than 1 , 000 ,  t en  communities have populations between 

100 and 1 , 0 0 0 ,  and 14 communities have populat ions less than 100. The 

l a rges t  communities a r e  Salmon, Cha l l i s ,  New Meadows,  and Riggins. The 

1965 est imated populat ions of the  t e n  larges t  communities a r e  a s  follows: 



Table 2. Land and water a reas  of Salmon Basin 
by counties.  Data from Idaho Water Resource 
Board (1968) . 

Salmon 2 , 9 4 4  Meadows 2 5 0  

Challis  7  3  2  Baker 2 0 0  

New Meadows 6 4 7  Clayton 125  

Riggins 5 8 8  Gibbonsville 1 2 5  

White Bird 253  Leadore 11 2 

Most of t he  population of the  counties included within Salmon Basin i s  

located outside of the  basin.  The total  urban and rural population of the  

nine counties i s  shown in Table 3. 

Because Salmon Basin i s  s o  mountainous, only a small part of 

the  bas in  i s  sui table  for agriculture. Most agricultural development 

has  taken place above Salmon City which i s  si tuated a t  a n  elevation of 

4 , 0 0 0  feet. The relatively high elevation of the  farmlands resu l t s  in  a 

short growing season .  About two-thirds of Salmon Basin i s  covered with 

coniferous forests  of which about half i s  used for grazing purposes.  

Figure 4  shows the  general  pattern of land use  in Salmon Basin and Table 

4  shows the  acreage in the  various categories: 

County 

Adams 

Blaine 

Boise 

Custer 

Idaho 

Lemhi 

Lewis 

Nez Perce 

Valley 

TOTAL 

TOTAL AREA 

Sq. Mi. 

423.3 

133 .4  

1.9 

3 , 5 7 6 . 4  

3 ,618 .9  

4 ,193 ,6  

5 9 . 7  

147 .4  

2 ,402.5  

1 4 , 5 5 7 . 1  

Acres 

2 7 0 , 9 0 0  

8 5 , 4 0 0  

1 , 2 0 0  

2 , 2 8 8 , 9 0 0  

2 , 3 1 6 , 1 0 0  

2 , 6 8 3 , 9 0 0  

3 8 , 3 0 0  

9 4 , 4 0 0  

1 , 5 3 7 , 6 0 0  

9 , 3 1 6 , 7 0 0  

WATER AREA LAND AREA 

Sq. Mi. 

1,8 

6 .0  

0.0 

6.4 

2.2 

0.6 

0 . 1  

0.9 

6 .0  

24.0  

Sq. Mi. 

4 2 1 . 5  

127 .4  

1.9 

3 ,570 .0  

3 ,616 .7  

4 , 1 9 3 . 0  

59 .6  

146.5  

2 ,396 .5  

1 4 , 5 3 3 . 1  

Acres 

1 , 1 0 0  

3 , 9 0 0  

0  

4 , 1 0 0  

1 , 4 0 0  

4 0 0  

1 0 0  

6 0 0  

3 , 8 0 0  

1 5 , 4 0 0  

Acres 

2 6 9 , 8 0 0  

8 1 , 5 0 0  

1 , 2 0 0  

2 , 2 8 4 , 8 0 0  

2 , 3 1 4 , 7 0 0  

2 , 6 8 3 , 5 0 0  

38 ,200  

9 3 , 8 0 0  

1 , 5 3 3 , 8 0 0  

9 , 3 0 1 , 3 0 0  





Table 3. Total urban and rural population 
of counties included within Salnon 
Basin. Data from 1 9 7 0  Census.  

Table 4.  Land u s e  acreages  in Salmon Basin. 
Data from U. S. Soil Conservation 
Service, 

County 

Adams 

Blaine 

Boise 

Cu ster 

Idaho 

Lemhi 

Lewis 

Nez Perce 

Valley 

TOTAL 

In Table 4,  forested land i s  identified a s  any land with more than 1 0  

percent cover of t rees .  This generally conforms with a reas  colored green 

on U. S. Geological Survey topographic maps. Cropland i s  c lass i f ied  a s  

a l l  land used for growing crops and a l l  native greenland pasture that  i s  

suitable for plowing and planting to  improve spec ies  of g ra s se s .  Areas 

such a s  the  seasonably wet meadows of the  Pahsimeroi and Lemhi val leys  

are  included in th i s  classification.  Rangeland i s  c lass i f ied a s  a l l  non- 

Total population 

2 , 8 7 7  

5 , 7 4 9  

1 , 7 6 3  

2 , 9 6 7  

1 2 , 8 9 1 -  

5 , 5 6 6  

3 , 8 6 7  

3 0 , 3 7 6  

3 , 6 0 9  

6 9 , 6 6 5  

Type of Land 

Forested 

Grazed 
Not grazed 

Cropland 

Rangeland 

Other 

TOTAL 

Area in acres  

5 , 9 7 3 , 0 0 0  

2 , 6 8 5 , 0 0 0  
3 , 2 8 8 , 0 0 0  

1 6 8 , 0 0 0  

2 , 6 2 0 , 0 0 0  

5 5 6 , 0 0 0  

9 , 3 1 7 , 0 0 0  

Area in square miles 

1 , 3 7 9  

2 ,668  

1 , 9 1 7  

4 , 9 4 0  

8 , 5 2 2  

4 , 5 8 7  

4  78 

8 5 4  

3 , 7 3 9  

2 9 , 0 8 4  

Persons per square mile 

2.1 

2 .2  

0.9 

0.6 

1 .5  

1.2 

8 . 1  

35.5 

1.0 

2.4 





forest and non-cropland that i s  suitable .for grazing by domestic 

livestock. The "other" land classification includes barren rock, very 

steep land, roads, towns, farmsteads, water surfaces, and other miscellaneous 

area s . 



111. BASIC ECONOMICS OF SALMON BASIN 

In Planning Report No. 2 of the Idaho Water Resource Board (Wells  

and  o thers ,  1969) ,  Salmon Basin,  for purposes of a n  economic s tud ies  a r e a ,  

is assumed t o  cover only Custer  and Lemhi count ies .  By th i s  means ,  t he  

v a s t  amount of information col lec ted in  the  1960 Census  could be  used.  There 

was ,  in  most i n s t a n c e s ,  no logical  way of breaking down the  information t o  

conform t o  the  hydrologic boundaries of Salmon Basin. Most of the  economic 

act iv i ty  in Custer  and Lemhi count ies  is s i tuated within Salmon Basin,  while 

most of the  economic activi ty of t h e  other counties in  t he  area is s i tuated out- 

s i de  of t he  bas in .  In the  following d i scuss ion ,  the  term "area"  when referring 

t o  the  Salmon River portion of Idaho wil l  mean the  Salmon economic s tud ies  area  

(Custer  and Lemhi count ies)  and the  term "bas in"  wil l  mean the  Salmon hydrologic 

bas in .  

The area of Custer  County is 4 ,940 square miles and that  of Lemhi 

County is 4 ,587  square  mi les ,  making a to ta l  of 9 ,527  square  miles in the  

Salmon economic s tud ies  area .  Some of t h i s  a r e a ,  total l ing 1 ,757  square 

mi les ,  f a l l s  outs ide  of the  Salmon hydrologic ba s in  on t he  southeas t  a s  shown 

in Figure 1 .  Approximately 95 percent  of t he  to ta l  area  in  the  Salmon economic 

s tud ies  area is under Federal ownership. 

The land resource  includes:  (1) the  s t e ep  canyon a r ea s  of Salmon River 

and  its tr ibutaries that  a re  mainly sui ted  t o  rangeland u s e ,  but have isola ted 

smal l  bottomland and a l luvia l  terrace a r ea s  devoted t o  rather in tensive  cropland 

u s e  under irrigation. (2) The granit ic  so i l s  on the  wes t  s ide  of the  area 
which a r e  mainly g r a s s  covered below elevation 3500. Timber production and  

grazing a re  the principal  land u s e s .  A major value  of t h i s  land is for 

recreat ion,  wildlife, watershed,  and aes the t i cs .  (3) The high,  dry ba s in s  of  

t he  Pahsimeroi, Lemhi, Big Lost ,  and Little Lost r ivers  and Birch Creek,  with 

s o i l s  formed in  a l luvia l  material and in mixed material related t o  underlying 

sedimentary and acid  and  b a s i c  igneous bedrock. Most of th i s  land is devoted 

t o  fores t  and range uses :  however, some of the  a l luvia l  t e r r a e  adjacent  t o  

drainage ways  a r e  irrigated for t he  production of hay ,  gra in ,  and  pota toes .  

Problems of land u s e  in Salmon economic s tud ies  a r e  relate t o  t h e  long 

severe  winters ,  short growing s ea son ,  drought iness ,  s t e ep  and precipitous 

s l opes ,  and shal low and rocky so i l s  that  a r e  in many p l ace s  highly eros ive .  



Table 5 shows  t h e  h i s to r i ca l  populat ion of t h e  c o u n t i e s  comprising 

t h e  Salmon economic s t u d i e s  a rea .  I t  should b e  noted t h a t  s i n c e  1940 t h e r e  

h a s  b e e n  a sma l l  but  s t e a d y  d e c l i n e  i n  the  populat ion of both coun t i e s .  

Table 5 .  Populat ion of coun t i e s  i n  Salmon 
economic  s t u d i e s  area  by decade* 

*Adapted from W e l l s  a n d  o the r s  (1969,  vol .  I ,  p.  45) .  

Table 6 shows  1960 C e n s u s  da ta  for t h e  Salmon economic  s t u d i e s  a r e a .  

About 70 percent  of a l l  employment is i n  agr icul ture ,  r e t a i l  t r a d e ,  s e r v i c e s ,  

a n d  manufacturing. The remaining 30  pe rcen t  is i n  t ranspor ta t ion  and  misce l l -  

a n e o u s  employment. 

Table 6 ,  1960 C e n s u s  d a t a  for Salmon economic  
s t u d i e s  a r e a  which inc ludes  only  C u s t e r  
and  Lemhi coun t i e s .  * 

1910 

3 , 0 0 1  

4 , 7 8 6  

7 ,787  

1900 

2 ,049 

3 , 4 4 6  

5 , 4 9 5  

County 

C u s t e r  

Lemhi 

TOTAL 

Area i n  squa re  mi les  

Populat ion 

Populat ion dens i ty  per  squa re  

Annual populat ion growth 

Total  employment 

Percent  of employment in: 

Agriculture 

Retai l  t rade  

Se rv ices  

Manufacturing 

Median  income 

1890 

2 ,176  

1 , 9 1 5  

4 , 0 9 1  

mile 

*Adapted from W e l l s  and o t h e r s  (1969,  vol .  I ,  p. 19). 

1920 

3 , 5 5 0  

5 , 1 6 4  

8 , 7 1 4  

1950 

3 ,318 

6 , 2 7 8  

9 , 5 9 6  

1930 

3 ,162  

4 , 6 4 3  

7 , 8 0 5  

1940 

3 ,549  

6 , 5 2 1  

10 ,070  

1960 

2 ,996  

5 , 8 1 6  

8 , 8 1 2  

1970 

2 , 9 6 7  

5 , 5 6 6  

8 , 5 3 3  



The Salmon econornlc studies a r ea ,  w ~ t  h 6 , 0 9  7 ,000 a c r e s ,  covers  

about 11 percent oi Iasho. The applcaximate land u s e  pattern of the  area  

i s  three percent  agricultural crop-producing l and ,  44 percent  rangeland,  

47 percent  forested l and ,  and SIX percent miscellaneous land ( that  i s ,  

urban,  barren a r e a s ,  r oads ,  e t c .  ) . 0 f the  approximately 160,000 ac r e s  

of crop-producing l and .  54 percenr 1s devoted t o  h a y ,  princlpalby a l fa l fa ,  

and 38 percent  i s  devoted t o  iwlgated pas turage,  Other crops  include 

feed g r a m s  and vegetables .  A g ~ l c d l u r e  constitutes a substant ia l  part 

of the  area" economy, The 4960 to ta l  employment in a l l  occupat ions  

w a s  3 , 0 6 5 ,  Of t h i s  to ta l ,  1008 were employed in agriculture,  5 10 in 

re ta l l  t r ade ,  469 i t1  s e rv ices ,  15% In manufactur~ng , 139 in administrat ion,  

78 in transportat ion,  and 706 in m ~ s c e l l a n e o u s  employment, Ferest  products 

made up 70 percent  of a l l  manufacturing. Table 7 shows t he  distr ibution 

of the  labor force 

The methodology used by Wel l s  and others  ( i969)  t o  study the  

relat ionship between popullat~on and employment in Idaho,  both present  

and future,  was  ba sed  on the  applicat ion of t he  employment b a s e  model. 

The model r e s t s  on t he  assumptlan that:  (1) Population in  a g iven region 

1s primarily a function of employment, opportunities; (2 )  Employment 

opportunities in a giver, region a r e  pr'imarily a function of jobs in  

indust r ies  whlch a r e  engaged In t he  export of commodities outs ide  t he  

region (bas ic  employment jobs);  and (3) Employment c a n  be  separated in to  

t h e  two types  (a) b a s i c  employment and (b) dependent o r  servlce  employ- 

ment and t h e s e  c a n  be used  t o  generate  a base-ra t io .  In t h e  dependent 

b a s i c  ra t io ,  the  dependent or  service  employment l eve l  i s  the  numerator 

and t he  b a s e  employment l eve l  is the  denominator, 

Table 8 shows a breakdown of popuiation and t he  labor fo rce  in 

Salmon economic s tud ies  area for 1940,  1950,  and 1960. This area  

shows the  lowest  dependent b a s i c  rat lo in the  s ta te .  One reason  for t h i s  

1 . 0 ~  dependent b a s l c  ra t io  i s  the  l ack  of development of internal  markets,  

An urbanized establishment does  not e x i s t  which might provide t he  shopping 

goods  for purchase  by res idents  of t he  a r ea .  For t h l s  reason ,  the  

dependent b a s ~ c  ra t lo  h a s  not developed,  The labor force part lclpation 

ra te  h a s  varied from 0 - 3  5 t o  0 ,38 over the  historical time span (Wells  

and  o the r s ,  1969,  vol I ,  p, 57 ) .  



i :~,L:. :o\:  : .  ;r,::o:.11 . .<TLDH.< :;!l:.;,l 
1 :  r : : il! <:.Junt :_.i 

Agriculture 
rorcstr!. <lnr! f i sh , , r l - s  
Minlng 
(;ontract zons t ruc t ion  
Foo:l clnrl !:int!rc:! protiucrs r:. :n,.;: ~..t:.:r!n,: 

?: I 1 I :  I . :  I .  Tot.!l \:lrion;!l In iur t r ia l  ?.e~!sn.l Tot31 
194" 195"  I 1 Cro:.:tn : :  ! r g r o t  l l l x  55:r.z Chang l  

Texti lc  mill prof.iu~:ts !: ::ill. !ctt.rlncj I I I I \ - 1 - 1 13 0 13 0 
Apparel m<tnufdcturinq 1 1  I I U I I 0 11 0 0 
Lumber, wood proc!ucts, .ur?l:i~re mClnu!clcturtnr; .12 55 ] ~ I ' . J  11 0 7 13 8 - 12 5 7 5 3 
Printing and  publ i sh ing  m ~ ~ n u : ; ~ c t u r i n g  I 0 1 ! l t i  3 1 ,I 1 3 3 - 10  - 1 
Chemica ls  and  al l ier!  pro iuc ts  r;:,1nui3cturlnc; ,I -1 * I  1 1  4 1 1 1 - 2 (1 

Elec t r ica l  and o the r  rn;lchin~.r; !::,lnu: I . turing 
Motor veh i c l e s  and r.quipr::.nt .r: !nu! tc:urlnc; 
Other t ranspor t i~ t ion  cquipr!.,nt -i,lnuf 14u r ln : ;  
Other and  miscellaneous n;  in,^: !-turl?r;- 
Railroads and railw,iy expr,,s-; 

Trucking and  warehousing 
Other  transportat ion 
Communications 
Ut i l i t i es  and  sanit 'iry serv ic .  
Wholesa le  t rade  

Food and  da i ry  products  s tor . : s  
Eating and drinking p l a c e s  
Other r e t a i l  t r ade  
F inance ,  insurance  and  r ea l  e s t a t e  
Hote ls  and  o the r  personal  st , rvlccs 

Private households  
Bus ine s s  and  repa i r  s e rv i ce s  
Entertainment,  recrea t ion  s c r v l c c s  
Med ica l ,  o t he r  profess iondl  s e r v i c c s  3 

Public adminis t ra t ion  

Armed forces  
Industry not reported 

TOTAL 3 ,102  3 ,454  3 ,065  828 -622 146 352 537 -814 -112 -389 

'W 11s and o the r s  ( 1969 ,  vol 1, p.  231. 

2~r , : ludes  P:lmary me ta l s ,  r,lbr~c;ltec! mcto ls  f lncluding Not Specifled meta ls )  Other Durable Goods  and  o the r  Nondurable Goods  including 
Nc. Spec i f~~, r_! .  

'i:-ludes Hospi ta l s :  Ec  c~1  . : , - ; ; , r~ .~ i ce s ,  Government a n d  Private: Welfare ,  Religious anc! Non-Profit Membership Organiza t ions :  and Other  
Pro:-bssional and Relate i: I .  



Table 8 .  Population and employment in  Salmon 
economic s tud ies  a rea .  * 

*Wells and others (1969, vol. I ,  p. 58) .  

Agriculture 

1960 

8 ,812  

3 ,207  

1 ,572  

1 ,493  

The Salmon area  h a s  been dominated by agriculture for many years  

a s  a resul t  of t he  decl ine  in  early-day mining act iv i ty .  The principal  farm 

lands  a re  s i tuated in  t he  bottomlands along the  Lemhi, Pahsimeroi, Big 

Lost ,  and Little Lost r ivers ,  along Birch Creek and in  Stanley Basin. 

The va l l eys  of the  Lemhi, Pahsimeroi, Big Lost ,  and Little Lost 

r ivers  and Birch Creek cons i s t  of s i l ty  and sandy so i l s  with coarse  

fragments formed in  g lac ia l  materials  on fans  and ter races  between e levat ions  

of 4000 and 6000 fee t .  Major u s e s  of t he  so i l  a r e  for rangeland and crop- 

land.  Cerea l s ,  h a y ,  and potatoes a r e  produced by irrigation. Droughtiness 

and t he  suscept ib i l i ty  of t he  so i l  t o  erosion a r e  problems in t he se  val leys .  

Stanley Basin cons i s t s  of generally si l ty and sandy so i l s  formed in 

al luvial  sediments on f a n s ,  low te r races ,  and flood pla ins  between eleva- 

t ions  of 4800 and 6800 feet. Some of the  land is forested and the  major 

u s e s  a re  for  rangeland and cropland. Of the  cropland about 8 0  percent  is 

irrigated and the  principal  crops  a r e  ce rea l s  and hay.  Major problems in  

th is  bas in  a re  drought iness ,  eros ion,  and wetness .  

From the  farming standpoint ,  t h e  cl imate u p s t r a m  from Salmon City,  

where most agricultural act ivi ty t ake s  p l ace ,  i s  considered arid. This i s  

true because  of the  low average annual  precipitation (8.93 inches  a t  Salmon 

and 6.93 inches  a t  Cha l l i s ) .  For t h i s  r e a son ,  irrigation i s  a necess i ty  for 

ra is ing most crops.  Of t he  crop-producing land in  t he  Salmon economic 

s tud ies  a r e a ,  158,165 a c r e s  were being irrigated by gravity and 1 ,760  a c r e s  

by sprinkler in 1967,  making a to ta l  of 159,925 ac r e s  under irrigation. 

1950 

9 ,596  

3 ,675  

2 ,081  

1 ,368  

Category 

Population 

Labor force 

Basic employment 

Dependent employment 

1940 

10 ,070  

3 ,513  

2 ,096  

1 ,006  



Table 9 shows c l a s s e s  of potential ly irrigable s o i l  in  t h e  Salmon 

economic s tud ies  area .  The va lues  g iven  a r e  potent ia l ,  ra ther  than  ac tual ly  

i r r iga ted ,  ac reages .  C l a s s  1 land h a s  t h e  highest  potent ia l  for irrigation. 

These l ands  usual ly  a re  well  drained,  have smooth topography,  a r e  pro- 

duc t ive ,  and have  only s l igh t  l imitat ions for  irrigated agriculture.  C l a s s  

2 land c a n  b e  expected to produce somewhat lower y ie lds  than C l a s s  1 

land or  produce equal  y ie lds  a t  a higher cost. These  l ands  a r e  of good 

quali ty and a r e  capab le  of producing most cl imatical ly adapted crops .  

C l a s s  3 land is capab le  of being irrigated but h a s  more severe  l imitat ions 

t h a n  t h o s e  a s s o c i a t e d  with C l a s s  2 land.  The majority of C l a s s  3 l ands  

a r e  b e s t  su i ted  for smal l  gra ins  or  forage production. Satisfactory 

economic re turns  may b e  achieved with proper management p rac t i ces .  

Compared with t h e  to ta l  amount of land in  t h e  Salmon a r e a ,  the re  i s  little 

irrigable so i l .  Most  of t h e  irr igable land i s  c l ass i f i ed  a s  C l a s s  111. Only 

about  4 4 , 0 0 0  a c r e s  a re  c lass i f i ed  a s  C l a s s  1 or C l a s s  2 land.  

Table 9 .  C l a s s e s  of potential ly irrigable soi l  in 
Salmon economic s tud ies  a r e a ,  1968. * 

*Wells  and others  (1969, vol .  11, p. 53) .  

County 

Cus te r  

Lemhi 

TOTAL 

Table 10 shows percentages  of es t imated crop distr ibution by common 

crops  in  Salmon economic s tud ies  a r e a .  Table 11 shows the  p a s t  va lue  of 

c rops ,  l i v e s t o c k ,  and  l ives tock  products  in Salmon economic s tud ies  a rea  

and in  Salmon hydrologic b a s i n  for 1949,  1954,  1959,  and  1964. 

Area in  a c r e s  

Total c l a s s e s  1 , 2  

5 , 4 0 0  

38,500 

4 3 , 9 0 0  

Total c l a s s e s  1 , 2 , 3 ,  

269,900 

119,500 

389 ,400  

C l a s s  1 

1 , 3 0 0  
--- 

1 , 3 0 0  

C l a s s  2 

4 , 1 0 0  

38 ,500  

4 2 , 6 0 0  

C l a s s  3 

264,500 

8 1 , 0 0 0  

345 ,500  



Table  10 .  Pe rcen tages  of e s t ima ted  c rop  d i s t r i bu t ion  b y  
common c r o p s  i n  Salmon economic  s t u d i e s  a r e a ,  1966. 
Values a r e  pe rcen t  of t o t a l  crop-producing a r e a  for 
e a c h  ca tegory .  l 

' source:  C e n s u s  of Agriculture - I d a h o ,  1964.  S t a t i s t i c a l  
Reporting S e r v i c e ,  Idaho  Annual Crop  Summary, 1966.  

' ~ l f a l f a  a n d  a l f a l f a  mixtures  c u t  for  h a y  a n d  for  dehydra t ing .  

3 C love r ,  t imothy a n d  mixtures  of c love r  a n d  g r a s s e s  c u t  for h a y .  

4 0 a t s ,  w h e a t ,  b a r l e y ,  rye  o r  o the r  sma l l  g r a i n s  c u t  for  hay .  

Crop 

Corn-al l  f eed  
pu rposes  

Whea t - a l l  
O a t s  
B a r k  y 
RY e 
Othe r  r a i n s  Y Alfalfa 
Clover  h a y  
Gra in  hay4 
Wild h a y  
Othe r  h a y  
G r a s s  s i l a g e  
Irr igated pa s t u r e  
Alfalfa s e e d  
Als ike  c lover  s e e d  
Red c love r  s e e d  
Hops  
Po ta toes  
Mint  
Dry b e a n s  
Dry p e a s  
Sugar  b e e t s  
Swee t  co rn  s e e d  
Vege tab le s  
Fruit 
O t h e r  

TOTAL 

' ~ r a s s  s i l a g e  made from g r a s s e s ,  a l f a l f a ,  c love r ,  o r  sma l l  g r a i n s .  

Lemhi County 

- 
0.66 
1 .14  
1 .79  

- 
- 

27.43  
16 .53  

0.36 
11 .73  

0.12 
0.20 

38.98 
- 
- 
- 
- 

1 . 0 1  
- 
- 
- 
- 
- 
- 

0.05  
- 

100.00 

C u s t e r  County  

0.02 
3 .15  
1 . 6 1  
3 .77  

- 
- 

30.33 
7 .00  
2.08 

11 .71  
0.17 
0.09 

36.86 
0.02 

- 
0.03  

- 
2 .71  

- 
- 
- 

0.05 
- 
- 

0.01 
0 .39  

100.00 

6 0 t h e r  c r o p s  inc lude  " a l l  o t h e r  c r o p s "  not  s p e c i f i c a l l y  l i s t e d  a n d  
a l s o  i n c l u d e s  t h o s e  l i s t e d  c r o p s  not  r e a d i l y  ca t egor i zed .  

Area t o t a l  

0 .01  
1.62 
1 .33  
2.55 

- 
- 

28.56 
12 .85  

1 . 0 3  
11 .72  

0 .14  
0.15 

38 .16  
0 .01  

- 
0 .01  

- 
1 .66  

- 
- 
- 

0.02 
- 
- 

0 .03  
0 .15  

100 .00  



Table 11. Past value of crops,  l ivestock, and livestock 
products in Salmon economic studies area and in 
Salmon hydrologic basin  in millions of dollars.* 

*Adapted from Wells and others (1969, vol. 11, p.  80 and 86) .  

Area 

Economic studies 

Hydrologic basin  

Forestry 

The manufacture of timber products i s  an  important industry in the  

Salmon area.  Although about 47 percent of the area i s  forested,  poor 

accessibi l i ty  has  resulted in a relatively small portion of the area being 

logged. 

Over two million acres  of forested land in the Salmon economic 

s tudies  area i s  c lassed  a s  commercial. Not included are  t racts  of 

reserved land which l ie  within the Idaho Wilderness Area and non-productive 

a reas  found near timberline and along the  desert  fringes. Commercial 

forest  land includes land capable of ,  and available for, producing com- 

merically valuable t ree  crops. Douglas fir and the true fir-spruce type 

predominate. Other spec ies  of commercial value a re  ponderosa and lodge- 

pole pine. Table 12 shows the commercial volume of timber in t he  Chall is  

and Salmon national forests and in that  portion of the Sawtooth National 

Forest lying within Salmon Basin. The boundaries of t hese  forest a reas  follow 

quite c losely the  boundaries of the  Salmon economic s tudies  a r ea ,  About 

three-fourths of the  total  volume of commercial timber i s  c lassed  a s  sawtimber 

which includes t rees  11 inches and larger in diameter a t  breast  height. 

Table 13 shows lumber production in Salmon economic s tudies  area 

for 1964, 1965, and 1966. These values represent actual  production 

rather than allowable cut or maximum sustained-yield cut .  

Trend in value 

1964 

6.93 

12.97 

1949 

6,08 

11.62 

1954 

5,15 

11,89 

1959 

7.66 

13.30 



Table 12. Commercial volume of .timber in Chal l i s  
and Salmon national  fores ts  and in a 
portion of Sawtooth National Forest .  l 

' ~ a t a  compiled by John R.  Herbst .  

National 
Forest  

Chal l i s  

Salmon 

Sawtooth 2 

Includes only portion lying within Salmon Basin. 

Table 13. Lumber production in Salmon economic 
s tud ies  area  in thousands  of board feet .* 

Commercial volume of timber in millions of board feet  

*Adapted from Wel l s  and others  
(1969, vol .  11, p. 302) 

Total 

6 ,820  

4 ,830  

920 

12 ,570  

Douglas f i r  
and larch 

4 ,270  

2 ,920  

450 

7 ,640 

Year 

1964 

1965 

1966 

In addition t o  the  lumber production in the  Salmon economic s tud ies  

a r ea ,  a significant  amount of lumber i s  produced in the  western part of the  

Salmon hydrologic bas in .  In some p laces  large quant i t ies  of timber a r e  

hauled out of the  ba s in  for processing e lsewhere .  Table 14 shows t he  

commercial volume of timber on non-reserved l ands  in  the  Salmon hydrologic 

ba s in  which a l s o  includes most of Custer  and Lemhi counties.  

Production, Mfbm 

30 ,000  

37 ,600  

38 ,200  

Engelmann 
spruce 

1 ,600  

29 0 

18 0 

2 ,070  

Subalpine 
fir 

590 

580 

8 0 

1 ,250  

Ponderosa 
pine 

- 

400 
- 

400 

Lodgepole 
pine 

3 10 

520 

160 

990 

Other 

50 

120 

50 

220 



Table 14. Commercial volume of timber in  Salmon 
hydrologic bas in  in millions of board feet.* 

*Data compiled by John R .  Herbst .  

Table 15 shows lumber production i n  Adams, Idaho,  and Valley 

count ies  for 1964, 1965,  and 1966. A l l  of th i s  production, e spec ia l ly  

in Idaho County,  does  not come from Salmon Basin. However, timber is 

removed from Salmon Basin l ands  i n  a l l  of t he se  count ies  for process ing 

by mills located within t he  bas in  and outs ide  of t he  bas in .  

Total 

23 ,820  

Table 15.  Lumber production i n  Adams, Idaho,  and 
Valley count ies  in  thousands  of board feet. 

Other 

610 

Lodgepole 
pine 

1 ,680  

' ~ d a p t e d  from Wells  and others  (19 69 ,  vol. 11, p. 28 0) .  

County 

Adams 2 

Idaho 

Valley 

TOTAL 

Table 16 shows t he  l oca t i ons ,  names,  c apac i t i e s ,  and products of 

forest  products indust r ies  for which sawtimber comes wholly or i n  part  from 

Salmon Bas in. 

Grand 
fir 

1 , 030  

Subalpine 
ftr 

2 ,740 

Douglas 
fir 

10 ,750  

Ponderosa 
pine 

2 ,910  

Engelma nn 
spruce  

4 ,100  

Production in  thousands  of board feet 

1966 

54 ,000  

198,800 

71,400 

324,200 

1964 

41 ,000  

215,200 

52 ,000  

308,200 

1965 

51 ,000  

202,400 

68,000 

321,400 



Table 16. Forest products industries for which sawtimber comes 
wholly or in part from Salmon Basin. l 

Location 
2 

Name of industry 
Type of sawtimber 

proce ssed3 

Keuterville 
Gra ngeville 
WhiteBird 
Elk City 

Daily capacity 
Mfbm 

DF, ES, L, PP, WF 
DF, L, PP, WF, WRC 

Products 

Green dim., 24' 
Kiln-dried lbr. ; ?.!?per 

grades; panelling 
Green dim. , 24'; 

kiln-dried 
Kiln-dried lbr . ; upper 

grades;  roof decking; 
box and pattern stock 

Upper grades; dim. , 18' 
Upper grades; dim., 20' 
Kiln-dried lbr . ; upper 

Poxleitner and Sons 
Idapine Mills ,  Inc, 

Shearer Lbr . Products, 
Inca l 

Riggins Brown's Industries,  Inc. DF, ES, L ,  PP, WF 

Riggins 
New Meadows 
Tamarack 

Salmon River Lumber Co. 
Evergreen Forest Products 
Evergreen Forest Products 

DF, ES, L ,  PP, WF 
DF, ES, L ,  LPP, PP, WF 
DF, ES, L ,  LPP, PP, WF 

grades  
4 

-4 
Boise Cascade Corp. 
Boise Cascade Corp. 
Bitterroot Timber Ind, , Inc. 

McCall 
Cascade 
Darby (Mont . ) - 

Studs; kiln- dried; upper 
grades; RR t ies ;  long dim. 

Upper grades;  studs; green 
dim., 20'; RR t i e s  

Upper grades;  studs;  dim. , 
24'; green dim.; roof 
decking; mine timbers; 
RR t i e s  ; stepping 

Green dim. , 20'; mine 
timbers 

D im. ,  241'; mine timbers 

Dsrby (Mont . ) Conner Lumber Co. , DEL I 
Darby (Mont . ) S and W Sawmill, Inc. I 
North Fork 

Salmon 
Salmon 
Clayton 
Stanley 

North Fork Lumber Co. 

Intermountain Lumber Co. 
Robinson Lumber Co. 
Central Idaho Lumber Co. 
Valley Creek Sawmill 

Green d i m .  , 20';  mine timb. 
Dim., 16' 

' ~ i l l e r  Freeman Publications (1969). 

2 ~ 1 1  locations are  in Idaho unless  shown otherwise. 

3 DF = ~ o u g l a s  fir; ES = Engelmann spruce; L = Larch; LPP = Lodgepole pine; PP = Ponderosa N 
Ln 

pine ,  WF = White f i r ,  WRD = Western red cedar. 

 NO^ reported 



Mining 

In t h e  ear ly  history of Salmon Basin,  mining w a s  t h e  most important 

economic ac t iv i ty .  Since the  turn of t h e  Century,  however,  there  h a s  been  

a s teady dec l ine  in  mining in  t h e  area  unti l  by 1960 there  were only 122 

people  engaged in  t h i s  ac t iv i ty .  

About one-half of t h e  Salmon hydrologic bas in  is underlain by t h e  

Idaho bathol i th ,  a great  m a s s  of intrusive granit ic- type rocks  of l a t e  

Mesozoic  and ear ly  Tertiary age .  This bathol i th ,  with i t s  marginal zone 

of al tered r o c k s ,  inc ludes  Idaho and Valley count ies  and t h e  western  

pa r t s  of Lemhi and Custer  count ies .  On t h e  e a s t  in  Lemhi and Cus te r  

coun t ies  t h e  batholi th i s  f lanked by the  Chal l i s  Volcanics of Tertiary a g e  

and sedimentary rocks  of Precambrian and Paleozoic a g e .  On the  w e s t ,  a 

smal l  a rea  in western  Idaho and Valley coun t ies  is underlain by volcanic  

and sedimentary rocks  of Tr iass ic  or Permian a g e .  Also on the  w e s t ,  

Nez Perce and Lewis count ies  a r e  underlain by Columbia River b a s a l t  

f lows of middle Tertiary age .  

The Idaho batholi th and i t s  marginal z o n e ,  together with t h e  

Cha l l i s  vo lcan ics  and metasediments in Lemhi and  Custer  c o u n t i e s ,  contain 

a wide var ie ty  of metal l ic  mineral d e p o s i t s ,  some of which have  a record 

of subs tan t i a l  p a s t  production and  many of  which have  potent ia l  for future 

development and production. In contra st,  the  pa r t s  of t h e  b a s i n  underlain 

by b a s a l t  conta in  few metalliferous depos i t s ;  production h a s  b e e n  l imited 

mostly to  s t o n e ,  g rave l ,  and a few other non-metallic minerals .  

Salmon Basin conta ins  many of t h e  b e s t  known mining d i s t r i c t s  

in  Idaho. Figure 5 shows t h e  locat ion of t h e  principal  mineral r e sources  

of t h e  bas in .*  

Currently,  t h e  production of  gold in Salmon Basin is a t  a n  a l l  t ime 

low. Present  gold production is  chief ly  tha t  recovered a s  a byproduct 

from ores  containing copper ,  c o b a l t ,  s i lve r ,  l e a d ,  and z inc .  The Calera 

Mine in  t h e  Bayhorse Dis t r i c t ,  Cus te r  County,  a r e  t h e  principal  byproduct gold 

producers.  With  a change in  t h e  unfavorable economic c l imate  for gold 

similar  t o  tha t  during t h e  1930 ' s  and ear ly  1 9 4 0 1 s ,  gold production would 

doub t less  i n c r e a s e  substant ia l ly  in  the  bas in .  

* 
Discr ip t ions  of meta ls  and nonmetals  which follow a r e  adap ted  from 

Paci f ic  Northwest River Basins Commission (1969). 





Silver production in the basin i s  mostly from the Clayton Mine. 

Currently, much interest  in silver production has  been caused by the 

decreasing world stocks of silver and the recent price increases ,  Explor- 

ation projects have been active in the Texas District ,  Lemhi County, and 

in other parts of the basin.  The Texas, Yankee Fork, and Bayhorse 

dis t r ic ts  have the greatest  future potential. A further increase in price 

would result in increasing activity. 

Principal copper producer in the basin i s  the Calera Mine, Lemhi 

County. Production i s  on a much lower sca l e  than during the period 

195 1-1959. The Blackbird, Eureka, and McDevitt dis t r ic ts ,  a l l  in Lemhi 

County, and the Bayhorse and Loon Creek districts in Custer County have 

the  grestest  potential for future copper production in the basin.  

Clayton Mine, Custer County, i s  the principal lead and zinc pro- 

ducer in the basin.  In 1964 i t  produced 689 tons of lead and 103 tons 

of zinc. The Bayhorse, Yankee Fork, and Texas dis t r ic ts  have the greatest  

potential for lead and zinc production. 

The Blackbird District ,  Lemhi County, contains one of the world's 

largest  resources of cobalt along with a minor amount of nickel and 

bismuth. During the period 1951-1959 nearly 14,000,000 pounds of 

cobalt was produced a t  the Calera Mine. Currently, the mine i s  producing 

copper but the metallurgical diff icul t ies  and cost  of separating cobalt  from 

the  copper makes it uneconomic to  recover cobalt a t  present pr ices .  Future 

production will depend on improved metallurigcal processes ,  or unavailability 

of cobalt from other world sources.  

The Yellow Pine District ,  Valley County, was the major producer 

of antimony from stibnite ores from 1932 to  1952. Low market prices and 

declining grade were responsible for closing the largest  antimony producer 

in the district  in 1952. Large reserves of antimony ores  remain in the 

district  and production will likely increase when economic conditions a re  

mor2 favorable, or other world sources become unavailable, 

Nearly ten percent of a l l  tungsten produced in the United States 

since 1900 h a s  come from the Ima Mine in the Blue Wing Distr ic t ,  Lemhi 

County, and the Yellow Pine Mine, both of which are  closed a t  the present 

time. There i s  a good potential for future production in the Yellow Pine 

and Big Creek dis t r ic ts ,  Valley County; Ten m i l e  and Warren d is t r ic t s ,  

Idaho County; and Mineral Hill ,  Blue Wing, Bayhorse, and East Fork 

dis t r ic ts  in Lemhi County. The resources a re  regarded a s  very large.  



The mercury deposits  in the  Yellow Pine District ,  Valley County, 

have accounted for about 50 percent of a l l  the mercury produced in Idaho. 

The Hermes Mine produced 10,700 flasks of mercury between 1942 and 

1948. Considerable re sources of mercury-bearing rock remain in the Yellow 

Pine District; however, i t  seems unlikely a t  the present time that  future 

production will equal that  of the past .  

Thoriun, with associated rare earth minerals, occurs in  the placer 

deposi ts  of Bear Valley, and in monazite deposits  of Ruby Meadows, and 

some production h a s  come from these  sources.  However, veins  containing 

thorium at--d rare earth minerals in  the  Lemhi Pass  area of Lemhi County 

a re  probably one of the greatest  known resources of thorium in the 

United States.  

Production of columbium and tantalum during the period 1956-1959, 

mostly from the Bear Valley placers on Bear Valley Creek, Valley County, 

accounted for a t  l e a s t  95 percent of the  domestic production. Large 

reserves  of these metals a re  s t i l l  present in the placer deposi ts  remaining 

in  Bear Valley. 

Principal production of fluorspar has  come from Lemhi and Custer 

counties. Output was during the period 195 1- 1953. Since that time, economic 

conditions have deferred continued operations. Adequate reserves remain 

in high grade deposits .  

Not shown on Figure 5 i s  the location of large reserves of molybdenum 

near Cast le  Peak in the  White Cloud Mountains southwest of Clayton. The 

future mining of  molybdenite by open-pit methods is presently a subject of 

controversy between mining interests ,  Federal and State officials,  environ- 

mental is ts ,  and local  c i t izens .  

Table 17 shows the value of mineral production in Custer,  Idaho, 

Lemhi, and Valley counties for 1962 and 1968 and principal minerals 

produced in 1968. 



Table 17. Value of mineral production in Cust r ,  
Idaho, Lemhi , and Valley counties.  f 

1 
U .  S. Department of the Interior (19 70) . 

'withheld t o  avoid disclosing individual company confidential data.  

Production in 1967 was $1,211,000.  

Other forms of transportation 

Minerals produced in 1968 
in order of value 

Silver, l ead ,  sand and gravel,  
z inc ,  copper, tungsten,  gold 

Sand and gravel,  s tone,  gold 

Copper, sand and gravel,  gold, 
si lver,  l ead ,  z inc 

Tungsten, iron ore ,  mercury, 
stone,  gold,  silver 

County 

Custer 

Idaho 

Lemhi 

Valley 

Salmon Basin i s  fairly well provided with landing fields for 

light aircraft ,  but the basin i s  not well- served by surface transportation 

faci l i t ies .  Large t racts  of the mountainous timbered portions of t he  basin 

remain remote from a l l  surface transportation routes. 

The only railroad in Salmon Basin i s  a branch of the Tplion 

Pacific from Weiser which terminates a t  New Meadows. This l ine provides 

triweekly freight service. The principal commerce i s  the transportation of 

sawtimber and timber products. 

Major highways in the basin are  shown on Figure 1. U. S. 93 

enters  the basin a t  Galena Summit south of Stanley, follows down Salmon 

River t o  North Fork, and enters Montana by way of Lost Trail Pass .  

U .  S. 93 Alternate enters the basin a t  Willow Creek Summit and joins 

U ,  S. 93 a t  Challis .  U. S, 95 enters the basin west of New Meadows, 

follows the Little Salmon River t o  Riggins, continues down the main stem 

of the Salmon t o  White Bird and then leaves  the basin south of Grangeville. 

State-designated highways in the  basin are Nos. 21, 28, and 55. 

Idaho 21 enters the basin a t  Banner Summit southwest of Cape Horn and 

joins U .  S. 93 a t  Stanley. Idaho 28 enters the basin south of 

Value in thousands 
of dollars 

1962 

$459 

571 

3 76 

8 1 

1958 

$1,506 

11 1 

w2 

35 



Leadore and joins U. S. 93 a t  Salmon. Idaho 55 enters the basin west 

of McCall and joins U. S. 95 a t  New Meadows. Table 18 shows 1969 

average annual daily vehicular traffice (ADT) on the highways described 

above. 

Table 18. 1969 average annual daily vehicular traffic 
0 n U . S .  93, U. S. 9 3 A l t . ,  U .  S. 95,  
Idaho 21, Idaho 28, and Idaho 55. 

-- - 

Highway I Section I ADT 

Idaho 21 

Idaho 28 

Idaho 55 

- - 

Galena Summit to  Stanley 

Stanley to  Challis 

Challis to  Salmon 

Salmon to  Lost Trail Pass  

Willow Creek Summit to Challis 

Tamarack to New Meadows 

New Meadows to  Grangeville 

Banner Summit t o  Stanley 

Lemhi County l ine to  Lemhi 

Lemhi to  Salmon 

McCall t o  New Meadows 

In addition to  the U. S. and State designated systems described 

above, there a re  several  thousand miles of lower c l a s s  roads in  Salmon 

Basin that are maintained by either the counties,  the U. S. Forest Service, 

or,  in a few instances,  by the principal users.  The most important of 

these  are the ~ c c a l l - ~ t i b n i t e .  road, the Cascade-Warm Lake-Johnson Creek 

road, the Deadwood Reservoir-Yellow Pine-Big Creek road, the Lowman-Bear 

Valley- Cape Horn road, the North Fork- Shoup- Corn Creek road along Salmon 

River, the Panther Creek-Cobalt-Morgan Creek road, the Salmon-Cobalt road 

and roads in the Lemhi and Pahsimeroi river valleys.  

There are 27 landing fields in Salmon Basin suitable for light 

aircraft. Many of t hese  a re  located in isolated portions of the basin where 

the only other means of transportation i s  by trail.  A large number of the  

landing areas  are nothing more than strips cleared of timber and large 

obstructions and require considerable skill on the part of the pilot to  



negotiate. The only scheduled a i r  service in  the  basin  i s  a t  the  Salmon 

a irport . 

Economic outlook 

The principal industry in t he  Salmon economic s tudies  area i s  

agriculture, with employment in mining showing definite decrea ses over 

the  pas t  30 years.  This decline in mining employment i s  expected to  reverse 

in the  next 100 years and to  have a definite impact on  the future growth 

and development of the  area.  One mineral of specific interest  i s  thorium, 

which may have a significant influence on the development of the  area 

because  i t s  potential i s  considerable. The tourist-oriented retail  trade 

and service sector a l s o  i s  expected to  have some importance in future 

development of the  area (Wells and others ,  1969, vol. I ,  p. 57). How- 

ever,  both population and total  employment in Salmon economic s tudies  area 

a re  projected to  grow a t  ra tes  substantially l e s s  than in  other a reas  of 

Idaho. Table 19 shows projections of population and employment in Salmon 

economic s tudies  area for 1980, 2000, 2020, and 2070. 

Table 19. Projections of population and employment 
in Salmon economic studies area .  * 

*Wells and others (1969, vol. I ,  p. 58). 

Category 

Population 

Labor Force 

Basic employment 

Dependent employment 

Because there i s  only a relatively small quantity of productive 

soi l  in  the Salmon area and the  growing season  is short ,  the  potential  

for agricultural growth i s  not great. Table 20 shows projections of 

agricultural production in the  Salmon economic s tudies  area for 198 0 ,  

2000, 2020, and 2070. 

1980 

11,469 

4,129 

1,982 

1 ,982  

2000 

16,128 

5,806 

2,787 

2,787 

2020 

19,006 

6,842 

3,284 

3,284 

2070 

31,139 

11,210 

5,381 

5 ,381  



Table 2 0. Projections of agricultural production 
in Salmon economic s tudies  area*, 

Product 

Wheat ,  1 , 000  bu 

Barley, 1 , 000  bu 

Pota toes ,  1 , 0 0 0  cwt 

Cat t le  and calf s laughter ,  1 ,000  IDS 

Sheep and lamb slaughter ,  1 , 000  l b s  

Hog and pig slaughter ,  1 , 0 0 0  l b s  

Milk,  1 ,000  l b s  

*Adapted from Wells  and others (1969, vol .  11, p. 44-52). 

Table 21 shows projections of agricultural  production in the  Salmon 

hydrologic bas in  €or 1980,  2000, 2020,  and 2070. The differences between 

t he  va lues  in  t h i s  t ab le  and those  in  Table 20 a r e  small  because  most of 

t h e  agricultural  ac t iv i ty  in  t he  bas in  i s  in Custer  and Lemhi count ies .  

Table 2 1 . Projections of agricultural  production 
in  Salmon hydrolosic bas in .  * 

Product 

Wheat ,  1 , 0 0 0  bu 

Barley, 1 , 000  bu 

Pota toes ,  1 , 000  cwt 

Cat t le  and calf s laughter ,  1 , 000  l b s  

Sheep and lamb s laughter ,  1 ,000  l b s  

Hog and pig s laughter ,  1 , 000  l b s  

Milk ,  1 ,000 l b s  

*Adapted from Wells  and others  (1969, vol. 11, p. 62-69). 

Table 22 shows the  trends in  value  of c rops ,  l ives tock ,  and l ives tock 

products in both t he  Salmon economic s tud ies  area  and in the  Salmon hydro- 

log ic  ba s in  for 1970,  1980,  2000, 2020, and 2070. 



Tables 23 and 24 a re  projections of production for nine food 

Table 2 2 .  Trends in  value of c rops ,  l ives tock ,  
and l ives tock products in Salmon 
economic s tud ies  area  and in  Salmon 
hydrologic ba s in  in millions of 
dol lars .  * 

process ing categor ies  in the  Salmon economic s tud ies  area  and in t he  

Salmon hydro log icbas in ,  respect ively ,  for 1980,  2000, 2020,  2070. 

The nine categor ies  follow the  Standard Industr ial  Class i f ica t ion (SIC) 

sys tem.  

Table 2 3. Projections of production for nine 
food process ing categor ies  in Salmon 

Area 

Economic s tud ies  

Hydro log icBas in  

economic s tud ies  area .  * 

*Adapted from Wells  and others  (1969, vol. 11, p. 8 1  and 87) .  

2020 

12.70 

18.15 
-. 

Product 1 1980 1 2000 1 2020 

2 0 70 

17 ,70  

22.71 

19 70 

7.70 

13.59 

Meat (SIC 201) ,  1 ,000  l b s  

Dairy (SIC 202),  1 ,000  l b s  

Canning and preserving (SIC 203) ,  l b s  

Grain mill (SIC 204) ,  l b s  

Bakery (SIC 205 ) ,  1 , 000  l b s  

Sugar (SIC 206) ,  l b s  

Confectionary and re la ted  (SIC 207) ,  lb 

Beverage (SIC 208) ,  1 , 000  1bs 

Miscel laneous  food (SIC 209) ,  l b s  

*Adapted from Wells  and others  (19 69,  vol. 11, p. 11 0- 11 2).  

1980 

8.70 

14.50 

2000 

10.70 

16.32 



Table 24. Projections of production for nine 
food processing categories in Salmon 
hydrologic b a s  in. * 

Product 

Meat (SIC 201) ,  1 , 000  l b s  

Dairy (SIC 202),  1 ,000  l b s  

Canning and preserving (SIC 203) ,  l b s  

Grain mill (SIC 204) ,  l b s  

Bakery (SIC 205) ,  1 ,000  l b s  

Sugar (SIC 206),  l b s  

Confectionery and re la ted  (SIC 207) ,  l b s  

Beverage (SIC 208) 1 ,000  l b s  

Miscel laneous  food (SIC 209),  l b s  

*Adapted from Wells  and others (1969, vol .  11, p. 116-117). 

Studies by Wel l s  and others (1969, vol. 11, p. 274) indicate  that  

employment in forestry in the  Salmon economic s tud ies  a rea  will inc rease  

s ignif icant ly  from 1970 t o  2070. Employment in the  area should r i s e  to 

a l eve l  of 840 in 2070 a s  compared to 188 employees projected for 1970. 

This represents  a n  increase  of 347 percent .  Table 25 shows projected 

lumber production in t he  Salmon economic s tud ies  area  for 1970, 1980,  2000, 

2020,  and 2070. 

Table 25. Projected lumber production in Salmon 
economic s tud ies  area in thousands 
of board feet .  * 

*Adapted from Wells  and others (1969, 
v .  11, p. 302).  

Year 

1970 

1980 

2000 

2020 

2 070 

Production 
Mfbm 

39 ,600  

48,400 

61,600 

77,000 

116,000 



With the rapid changes that  have taken place in commodity prices 

in recent years and that  likely will continue to take place for some yesrs  

to  come, i t  i s  difficult t o  place a monetary value on the timber and mineral 

resources of Salmon Basin. However, in order t o  make a rough benefit-  

cos t  analysis  in Chapter VII relative t o  the  feasibil i ty of a navigation 

project on Salmon River, some hypothetical production si tuations involving 

timber and minerals are shown below. In general ,  the  tota l  production 

level  i s  considered to  be a theoretical maximum and the chance of attaining 

th i s  level i s  probably quite remote. Average 1970 prices are  used a s  a 

ba s i s of comparison. 

Table 26 i s  a n  economic ana lys i s  of a hypothetical si tuation in- 

volving full production of timber products in Salmon Basin on a sustained- 

yield b a s i s .  A "  rotation cycle  of 115 years was used and i t  was assumed 

that only one-half of the  commercial timber l is ted in Table 14 would be  

harvested. This value corresponds roughly to  the projection in Table 25 

for the year 2070. Unit prices are based on timber s a l e  appraisals  for 

a reas  in ,  and adjacent t o ,  Salmon Basin in the  period 1960 to  1968. Prices 

have been adjusted to  1970 using the Engineering News-Record cos t  index 

for lumber and wood products. The sell ing price i s  for rough-sawed 

lumber a t  the  sawmill before grading and finishing. 

Minerals have played an  important part in the development of Idaho 

and are  likely to  play a n  important role in the  S ta te ' s  future. The relative 

impact of mineral development on Salmon Basin i s  closely related to  national 

demand, reserves in other a r e a s ,  and the  relative cos t s  of production 

and transportation in other a reas .  Employment in mining in the bas in  

continues t o  show steady decreases  which a re ,  in a few ins tances ,  the  

result  of increases  in productivity. 

Great potential ex is t s  in Salmon Basin for the production of cer ta in  

minerals,  including gold,  si lver,  copper, lead,  z inc ,  cobalt ,  antimony, 

tungsten,  mercury, thorium, columbium, tantalum, fluorspar, and molybdenum. 

However, the vagaries of the  minerals industry make the projection of future 

mineral production in Salmon Basin unduly speculative.  Whether or not 

a mineral can  be  profitably mined and marketed depends on many factors 

including the current demand and price for the  mineral, the  condition of t he  

world market, the  cos t s  of mining, concentrating, and transporting the  ore ,  

and the cos t s  of final  extraction of t he  mineral from the  concentrates.  Using 



Table 2 6 .  .Es t imated annual  production c o s t s  and g r o s s  returns for marketi g commercial 
timber s t ands  i n  Salmon Basin us ing average 1970 cos t  f igures ,  9 

' ~ o l u m e  of timber based  on quant i t ies  l i s t ed  in  Table 14 us ing 
rotat ion cyc l e  of 115 yea r s  and assuming tha t  only one-half 
of t h e  volume would be  harves ted.  Unit  p r ices  ba sed  on 
U. S. Forest Service timber s a l e  appra i sa l s  for a r e a s  i n ,  and 
ad j acen t  t o ,  Salmon Basin. 

sawmill  costs to product rough- sawed lumber. 

3~ough - sawed  lumber a t  m i l l .  

Subalpine 
fir 

$170,000 

360,000 

600,000 

1 , 1 3 0 , 0 0 0  

970 ,000  

( - ) $ 1 6 0 , 0 0 0 ( - ) $ 6 0 , 0 0 0  

Grand 
fir 

$70 ,000  

130 ,000  

220,000 

420,000 

360,000 

Engelma nn 
spruce 

$250,000 

500,000 

820 ,000  

1 ,570 ,000  

1 ,670 ,000  

$ 100,000 

Cos t  factor 

Transportation 
c o s t  

Other logging 
c o s t s  

Manufa turing 5 c o s t s  

Total production 
cos t  

Gross  return 
a t  1970 

se l l ing pr ice  

Net return 
a t  1970 

se l l ing price 

Lodgepole 
p ine  

Ponderosa 
pine 

$180,000 

430 ,000  

580,000 

1 , 1 9 0 , 0 0 0  

1 , 2 9 0 , 0 0 0  

$100 ,000  

Douglas 
f ir  

$610 ,000  

1 , 3 5 0 , 0 0 0  

2 ,150 ,000  

4 , 1 1 0 , 0 0 0  

4 ,350 ,000  

$ 240 ,000  

Other Tota 1 

$1,420,000 

3 ,060 ,000  

4 ,850 ,000  

9 ,330 ,000  

9 ,520 ,000  

$190 ,000  

$100,000 

210,000 

370 ,000  

680,000 

6 6 0 , 0 0 0  

(-) 

$40 ,000  

8 0 , 0 0 0  

110 ,000  

230,000 

220 ,000  

$20 ,000 ( - )$10 ,000  



a purely hypothetical  s e t  of condi t ions ,  Table 27 was  prepared t o  show 

what the  annual  market return for mineral production in Salmon Basin could 

be.  This table  i s  ba sed  on several  rather tenuous assumptions .  It i s  

assumed that  the  world supply of s t ra tegic  minerals h a s  been  cut  off and 

that  there i s  a simultaneous demand for a l l  of the  minerals l i s t ed .  For 

some minerals ,  production i s  based  on pa s t  records (Savage,  1970) ,  and 

for other minerals a hypothetical  future production i s  assumed.  Pr ices  a re  

ba sed  on average 1970 va lues  except  tha t  some have been  increased where 

i t  was  obvious that  higher pr ices  would b e  necessary  t o  st imulate mining 

(for exampl?,  the  price of gold was  increased t o  $75.00 per troy ounce 

and the price of mercury was  increased t o  $600.00 per f l a sk) .  Information 

was  not avai lable  for est imating production c o s t s  for the  hypothetical  

production f igures shown in  Table 27 from which est imated net  returns 

could be  obtained.  However, based  on 1970 pr ices ,  it probably can  be  

safely assumed tha t  net  returns would be  smal l ,  if not negative.  Other- 

w i s e ,  there  would be  more current mining act iv i ty  in the  bas in .  

Table 27. Hypothetical  annual  mineral 
production in Salmon Basin. 

' one  troy ounce = 1/12th of a pound 

2 0 n e  short  ton = 2 ,000  pounds 

3 0 n e  f l ask  of mercury = 76 pounds 

Hypothetical  annual  
value  

$2 ,250 ,000  
1 ,120 ,000  
2 ,250 ,000  

320,000 
4 ,400 ,000  
4 ,200 ,000  

640 ,000  
1 ,200 ,000  
2 ,250 ,000  

3 ,600 ,000  
1 ,200 ,000  
3 ,440 ,000  

$26 ,870 ,000  

Unit 
Price 

$ 75.00 
1 .87 
0.75 
0.16 
2.20 
1.05 

43.00 
600.00 

2.25 

1.20 
60.00 

1. 72 

Mineral 

Gold 
Silver 
Copper 
Lead and z inc  
Cobalt  
Antimony 
Tungsten 
Mercury 
Thorium 
Columbium and 

tantalum 
Fluorspar 
Molybdenum 

TOTAL 

Hypothetical annual  
production 

30,000 troy ounces1 
600,000 troy ounces  

3 ,000 ,000  lb .  
2 , 000 ,000  lb .  
2 , 000 ,000  lb .  
4 , 000 ,000  lb .  

15 ,000  short tons  
2 ,000  f l asks3  
1 ,000 ,000  lb .  

3 , 000 ,000  lb.  
20 ,000  short t o  s B 2 ,000 ,000  lb .  



IV. PRESENT NAVIGATION ON SALMON RIVER 

The only definition of a navigable stream presented by Congress 

appears in the Federal Power Act of 1920, which s ta tes  that " 'Navigable 

waters'  means those parts of streams or other bodies of water over which 

Congress has  jurisdiction under i ts  authority to  regulate commerce with 

foreign nations and among the several States ,  and which either in their 

natural or improved condition, not withstanding interruptions between the 

navigable parts of such streams or waters by fal ls ,  shallows, or rapids 

compelling land carriage,  are used or suitable for use  for the transportation 

of persons or property in interstate or foreign commerce, including therein 

a l l  such interrupting fal ls ,  shallows, or rapids; together with such other 

parts of streams a s  shall  have been authorized by Congress for improvement 

by the United States or shall  have been recommended to Congress for such 

improvement after investigation under i ts  authority. " 

It should be noted in the above definition that even though a stream 

may not be c lassed  a s  navigable in i t s  natural s ta te ,  if improvements can 

make it navigable, it i s  considered to  be  a navigable stream. The economic 

feasibility of the required improvements does not enter into the decision. 

Although a common criterion for classifying a stream a s  navigable or not 

navigable i s  whether or not the stream can float a sawlog, when the term 

navigation i s  used,  most people envision commercial traffic involving barges 

or ocean-going vesse l s ,  However, the definition of commerce i s  broad s o  

that i f  a stream i s  capable of supporting almost any kind of waterborne 

transportation i t  i s  classified a s  navigable. Thus, Salmon River, although 

i t s  waterborne transportation s o  far has  consisted only of small boats and 

rafts associated primarily with recreational act ivi t ies ,  i s  classified a s  a 

navigable stream. 

For a l l  practical purposes,  Salmon River i s  a free-flowing stream. 

There are no extensive flood protective or regulatory works in the basin.  

The only dam ever constructed on the main stem of Salmon River was a 

concrete and timber structure about 25 feet high a t  mile 367 .3  near the mouth 

of Yankee Fork. This dam was used in connection with a small hydroelectric 

plant to furnish power for the Sunbeam Mine. Mining activity ceased  prior to 



1930 and since then the dam has been breached and only a portion of the 

left abutment remains intact. There are many small storage reservoirs in 

the basin that are used for stock watering and for irrigation. However, 

these reservoirs are situated on small tributaries and do not significantly 

effect the pattern of discharge in Salmon River. 

Figure 6, 7 ,  8 ,  and 9 show the profile of Salmon River from i ts  

mouth to Fourth of July Creek a t  mile 391.6. From these figures it i s  

immediately apparent that Salmon River is a steeply flowing stream, 

the average gradient for the entire stream below Fourth of July Creek 

at  mile 391.6 being about 15 feet per mile. Table 28 shows average 

gradients for several reaches of the stream. 

Table 28. Average gradients of Salmon River 
in feet per mile. 

-- - 

Reach of River Gradient I ft/mile 

Mouth (MO. 0) to Slate Creek (M66.1) 

Slate Creek (M66.1 to South Fork (M133.9) 

South Fork (M133.9) to Middle Fork (M198.5) 

Middle Fork (M198.5) to North Fork (M237.1) 

North Fork (M23 7.1) to Pahsimeroi River (M304.0) 

Pahsimeroi River (M304,O) to Yankee Fork (M367.1) 

Yankee Fork (M367.1) to Fourth of July Creek (M391.6) 

Table 29 shows major rapids and falls in Salmon River. The 

rapidsvary in length from a few hundred feet to over a mile. The mileage 

values shown in the table refer to the upstream end of the rapids. The 

locations of these rapids with respect to tributaries of Salmon River can 

be ascertained by referring to Figures6 to 9 ,  inclusive. The difficulty 

rating refers to the relative difficulty of negotiating the rapids in small 

boats and rafts. A section of river i s  difficult - and dangerous - to 

navigate in proportion to  i t s  rate of descent ,  the volume of water that 

it carries,  and the tortuosity of its course. Of these ,  the volume of water 

carried a t  the time is  a vital determinant of a river's difficulty. A stream 





RIVER MILES 

Figure 7 .  Wa te r  su r f ace  profile of Salmon River 
from Sheep  Creek  t o  North Fork. 



RIVER MILES 

Figure 8 .  :hJater s u r f a c e  prof i le  of Salmon River 
from North Fork t o  Bayhorse  C r e e k .  



RIVER MILES 

Figure 9 .  Water  surface  profile of Salmon River 
from Bayhorse Creek t o  Fourth of July Creek.  



River 

Table 29. Major rapids and fa l l s  in Salmon River. 

Name 
Difficulty 

rating* 

Wapshil la  Rapids 

China Rapids 

Snow Hole Rapids 

Pine Bar Rapids 

Blackhawk Rapids 

Fiddle Creek Rapids 

Ruby Rapids 

The Crevice 



4 6 

Vinegar Creek Rapids 

Chittam Rapids 

-Dry Meat Rapids 

Sheep Creek Rapids 

Three Mile ,  Ludwig, or Hot Number Rapids 

Growler Rapids 

Elkhorn Rapids 

Little Mallard Rapids 

Big Mallard Rapids 

Myers Rapids 

Five Mile Rapids 

B i g  Eddy Rapids 

Split  Rock Rapids 

Bailey Rapids 

Long Pitch Rapids 

Hancock Rapids 

Funnel Rapids 

Swing Rapids 

Salmon Fal ls  

Little Devi ls  Teeth Rapids 

Devi ls  Teeth Rapids 

Lantz Rapids 



Indian Riffles 

River 
mile 

182.7  

185.8 

188.5 

194 .1  

199 .3  

211.9 

216.8 

217.6 

218.7 

294 .4  

352 .6  

360 .4  

364.8 

368 .1  

370.8 

373 .6  

383 .6  

*Difficulty rat ing obtained from Jones  (1956) .  A t  
the  time of rat ing the  r iver  d ischarge  was  about 
4 1 0 0 0  cfs. 

Diff iculty rating (American rat ing system):  

Name 

Rainier Rapids 

Gun Barrel Rapids 

.Kitchen Creek Rapids 

Long Tom Rapids 

Pine Creek Rapids 

Easy 
Some problems 
Medium difficulty 
Very difficult 
Most  diff icult .  Runnable with bes t - su i t ed  
boat  and operator  having over 50-50 c h a n c e  
of s u c c e s s  
Not runnable 

Difficulty 
rating* 

5 

3  

4  



which i s  considered to  be easy  to  negotiate a t  normal flows may, in high 

flood, present a tremendous force which even a n  expert would not venture 

to challenge. The system used t o  rate the various rap ids ,  a s  well a s  the 

approximate discharge of the  river a t  the time the ratings were made 

a re  shown a t  the  <bottom of the table .  

Foot, pack,  and road bridges across  Salmon River are  shown in Table 

30. Although no information was available on horizontal c learances ,  i t  

i s  assumed that  for the s ize  of craft using the river a t  present or in the  

future, horizontal clearance i s  not a restrict ive factor. The normal 

water surface elevation i s  construed t o  mean the average water surface 

elevation for discharges occurring about 80 percent of the  time. 

Wire rope cables  across  Salmon River for various purposes other 

than for bridges are located a t  the following river miles points: 

In the usual  sense  of the term, there i s  no commercial navigation on 

Salmon River and there are no commercial port facil i t ies.  The principal 

navigation a t  present i s  associated primarily with recreation and involves 

small craft both powered and non-powered. Charter boa ts ,  most of which 

are  jet propelled with capaci t ies  of about 10 passengers ,  operate in the 

canyon reaches of the  stream. Non-powered boats and rafts  float down 

Salmon River from North Fork to  Riggins. This activity i s  increasing 

rapidly,  but i s  too new to  have accurate growth ra tes  es tabl ished.  Some 

idea of the recreational use  of Salmon River can be gained from data com- 

piled by the U .  S. Forest Service a s  shown in the  following tables .  

Table 31 shows the u s e  in terms of visitor days of various types of s i t e s  

or a reas  on Salmon River between Corn Creek and North Fork during 1966, 



Table 30.  Briclges on S a l r ~ o n  River. 

River 
mile 

Type of 
Name of bridge bridge 

Rice Creek I Road 

Lake Creek ( d o  

d o  

Partridge Creek d o  

Manning I do 

Wind River 1 Pack 

Mackay Bar I Road 

Campbells  Ferry Pack I 
Horse Creek I d o  

Stoddard 1 do 

Cove Creek I Road 

Pine Creek I do 

Carmen 

Shoup 

Foot / Road 

Iron Creek I do I Foot 

d o  

Road 

d o  

d o  
i 

Type of 
travelwa y 

County road 

d o  

u .  S. 95 

u .  S. 95 

d o  

u. S. 95 

County road 

d o  

d o  

d o  

Trail 

County road 

Trail 

d o  

d o  

County road 

d o  

Private road 

d o  

do 

u. S. 93 

d o  

County road 
-- 
County road 

d o  

-- 

Trail 

County road 

u.  S. 93 

County road 

Bridge Normal water  
surface e lev .  

1309 

1465 142 0 



*The l e t t e r  " a "  following a n  e l eva t ion  i n d i c a t e s  tha t  the  
va lue  is approximate.  

River 
mile 

326.8 

334.9 

338.9 

343.2 

345.9 

347.7 

350.7 

354.8 

357.3  

370.4 

374.3  

378.6 

379.9 

381 .3  

383.7  

393.7 

400.8  

402.2 

Name of bridge 
Bridge 

d e c k  e l e v .  * 

5000a 

5180 

5265a 

5360a 

5414 

5480a 

5520a 

5590a 

5655 

6040a 

6125a 

6225a 

6250a 

6410a 

6 4 6 5 

6830 

7205a 

7 3 48 

Type of 
bridge 

d o  

d o  

Foot 

Road 

d o  

d o  

d o  

d o  

d o  

d o  

d o  

d o  

do  

Foot 

Road 

d o  

d o  

d o  

Normal water  
su r face  e l e v .  

4988 

5168 

5250 

5346 

5398 

5435 

5498 

5577 

5642 

6022 

6112 

6213 

6240 

6360 

6456 

6820 

7197 

7342 

Type of 
t ravelway 

U.  S. 93 

County road 
-- 

U .  S. 93 

County road 

U .  S. 93 

County road 

d o  

U.  S. 93 

County road  

d o  
-- 
County road 
-- 

U. S. 93 

d o  

County road 

U .  S. 93 





Table 32. Visitor-day use  of Salmon River between Corn 
Creek (M190.8) and North Fork (M237.1) for 
various act ivi t ies .  Data from U.  S. Forest 
Service. 

Activity 

Boat, power (boat- 
cruise) 

Other watercraft (row 
drift,  raft) 

Camping, general  

Camping, auto 

Camping, trailer  

Camping, tent  

Picnicking 

R e  sort-commercial public 
service ,  general 

Resort, lodging 

Recreation res idence 
-- 

Composite total  
- 

1967 

Visitor- 
d a y s u s e  

(thousands: 

0.2 

0.2 

9.2 

23.3 

1966 

Visitor 
days u se  

(thousands) 

0.7 

0.2 

0 .9 

4.2 

1968 

Visitor- 
days u s e  

(thousands) 

0.7 

0.3 

11.5 

24.5 

Percent 
of 

total  

0.2 

0.2 

11.9 

30.3 

Percent 
of 

total  

3.9 

1.1 

5.1 

23.8 

Percent 
of 

total  

0.7 

0.3 

13.0 

27.7 

41.3 

3.7 

1.6 

0.5 

4.0 

0.1 

88.2 

46.2 

4.4 

0.9 

0.2 

5.2 

0.1 

99.9 
-- 

4.7 

1.6 

0.7 

2.6 

2.0 

17.6 

46.8 

4.1 

1.8 

0.5 

4.5 

0.1 

99.9 

35.5 

3.4 

0.7 

14.7 0.2 

11.3 4.0 

0.1 
2!!i A -  - I 
99.9 1 76.8 

-----------a----" - - * - - -  



1967,  and 1968. Table 32 shows visi tor  day u s e  of Salmon River between 

Corn Creek and North Fork for various types  of ac t iv i t i e s  during 1966,  

1967,  and 1968. The information shown i n  Tables 31 and 32 cons i s t s  of 

es t imates  ba sed  on the  be s t  field data  avai lable .  Studies presently 

a r e  being made t o  improve the  rel iabil i ty of t h i s  information. The low value  

for boating in  1967 is attributed t o  a temporary diversion of boating in teres t  

t o  Middle Fork Salmon River because  of nationwide publicity g iven t o  the  

l a t t e r  stream and t o  generally poor f ishing resu l t s  in  the  main stem tha t  

year.  Table 33 shows  the  recreational  u s e  of s3lmon River between 

Lantz Bar and Corn Creek in terms of number of v is i tors  and number of 

visi tor  days  for the  years  1954 t o  1968,  inclus ive .  Table 34 shows the  

recreat ional  u s e  of Salmon River within t he  boundaries of the  Idaho Primitive 

Area in terms of number of power-boat v is i tors  and number of float-boat 

v i s i to r s  for the years  1964 t o  1968,  inclus ive .  In addition t o  the u s e s  

l i s t ed  in the  above t a b l e s ,  other portions of Salmon River a r e  u sed  for 

boating purposes ,  e spec ia l ly  in  connection with sport f ishing.  Also,  i n  

some p laces  the  u se  of boats  is required t o  c ross  t he  river t o  property which 

is inaccess ib le  by bridges.  There are  no records avai lable  on t he se  u s e s  

of the  river. 

Table 33. Recreational u s e  of Salmon River between 
Lantz Bar (M179.9) and Corn Creek (M19 0.8) .  

Year 

1964 

1965 

1966 

1967 

1968 

Visitors 

4 ,655  

3 ,889  

5 ,487  

5 ,588  

6 ,  O O O *  

Visitor - d a y s  

8 , 2 3 6  

7 ,230  

9 ,794  

10 ,907  

11,500* 



Table 34. Recreational u s e  of Salmon River within 
the  Idaho Primitive Area - :Fivemile Creek 
(M138.0) t o  Middle Forlc (M198.5). 

No deta i led  s tudies  have been made to determine t he  value  of boat  

t r ips  on the  main stem of Salmon River. Studies on Middle Fork Salmon 

River indicate  t he  c o s t  of "white water" f loat  t r ips  t o  be  about $230 

per person per tr ip.  From Table 34 it may b e  assumed tha t  t he  number of 

float-boat v is i tors  on Salmon River in 1970 would be  about 1 , 500 .  Because 

a higher percentage of f loat  t r ips  involve privately-owned craft on the  

main stem of Salmon River than on the  Middle Fork, the  c o s t  per person per 

tr ip on Salmon River i s  es t imated t o  be  $150. Based on th i s  f igure,  the  

to ta l  value  of "white water" float t r ips  on Salmon River in  1970 would 

be $225,000.  

Table 34 a l s o  ind ica tes  that  more than  three t imes  a s  many people 

t ravel  Salmon River in  power boats  than travel  in  f loat  boa t s .  It i s  

est imated that  during the  year  approximately one-third of t hose  traveling 

in power boa t s  a r e  hunters and t he  average c o s t  per person per hunting 

tr ip is $800. The remaining two th i rds  of the  people u s e  power boa t s  

primarily for f ishing and sight-seeing.  The c o s t  per person per tr ip for 

t he se  people is est imated t o  be  $50. Assuming that  the  to ta l  number of 

power boat  v i s i to r s  i n  1970 would be  5 , 1 0 0 ,  the value  of hunter t r ips  

would b e  $1 ,360 ,000  and the  value of the  remaining tr ips would be  

$170,000,  making the  to ta l  value of power-boat tr ips on Salmon River 

in  1970 $1 ,530 ,000 .  Thus,  the  est imated to ta l  value  of a l l  types  of 

boating on Salmon River within the  Idaho Primitive Area for 1970 i s  

$1 ,755 ,000 .  A summary of t h e s e  va lues  is shown in  Table 35. 

- 
Year 

1964 

1965 

1966 

1967 

1968 

P ~ w e r - b o a t  
Visitors 

3 ,398  

2 ,528  

4 ,109  

4 ,300  

4 ,500  

Float-boat 
visi tors 

1 , 226  

1 , 2 2 1  

1 ,166  

1 ,200  

1 ,300  



Table 35. Estimated to ta l  value of recreational  boating on Salmon 
River within t h e  Idaho Primtive Area for 1970. 

Studies a r e  being made t o  determine i f ,  in  the  future,  l imitat ions 

should be  placed on the  number of v is i tors  us ing Salmon River for boat  

t r ips.  Even now, it appears  tha t  recreational  boating on some r eaches  of 

t h e  r iver will have  t o  be  limited i f  the des i re  of most people for a 

"wi lderness"  exper ience  free of congestion by other boaters  is to b e  

rea l i zed .  

Type of boat  trip 

Float 

Power-hunting 

Power-other 

Power-total 

Grant Total 

Total va lue  for 1970 

$1 ,360 ,000  

170,000 

$ 225,000 

1 ,530 ,000  

$1 ,755 ,000  



V. POTENTLAL NAVIGATION ON SALMON RIVER 

Commercial transportation in Salmon Basin i s  now limited to  small 

aircraft and to  truck routes which are confined mostly t o  the main valleys.  

There is and will continue to  be a need for additional highway development 

in the remote timbered a reas  if the economic possibil i t ies of the basin  are  

to  be realized. The commerce volume available for shipment to  coas ta l  

a reas  i s  considered large (Pacific Northwest River Basins Commission, 1970). 

Many of the resources a r e  not now utilized to  their full potential. 

Commodities for downriver traffic would include agricultural and miscell- 

aneous products, logs  and other timber products, ba s i c  metal o re s ,  and 

some non-metallic minerals. Basin needs would be  petroleum and miscell- 

aneous consumer goods which could move upriver. Without a waterway, 

most of these commodities represent resources that  will not be fully 

developed and those that  will develop will move a t  considerable cos t  

by other modes of transportation. 

Compared to  a r eas  along the Columbia River and Snake River 

waterways, the quanti t ies of agricultural and miscellaneous products that  

might move down Salmon River are  not considered to  be  large. From 

information contained in Table 21 (Chapter 111) a rough estimate of tonnage 

potential can be made. It is assumed that ,  with the possible  exception 

of meat, the food products l is ted in Table 24 of Chapter I11 and milk 

l is ted in Table 21 would not normally be  shipped by water. It i s  possible  

that  very l i t t l e ,  i f  any,  of the meat would be shipped by water but for the 

purposes of th i s  estimate these  values  are  included. If wheat i s  assumed 

to  weigh 60 pounds per bushel and barley 48 pounds per bushel ,  and 

assuming that  only half of the agricultural products would be transported 

by water, the projected total annual quantity of products shown in  Table 

2 1 ,  exclusive of milk, to  be moved by navigation for the year 2070 i s  

57,000 tons.  Assuming that  without a water transportation system the 

products would be transported out of the basin  by truck, and using c o s t s  

per ton-mile of $0.003 by water and $0.066 by truck (U.  S .  Corps of 

Engineers, 1970) the cost  of water transportation and the benefit of trans- 

portation by water over that  by truck can be computed. Using an  average 

mileage of one-half the water dis tance from Salmon City t o  Lewiston (154 



miles), and t he  ton-mile c o s t  of $0.003,  the  annual  c o s t  of transporting 

agricultural and miscellaneous products by water - t o  be  considered 

a revenue to  the  navigation system - would be  $26,000.  The benefi t  of 

the  water  transportat ion would be  the  difference between transportation c o s t s  

by truck and by water  or $550,000 per year. 

A s  indicated in  Table 26 (Chapter  111)) the  transportation portion 

of to ta l  logging c o s t s  for a hypothetical  sustained-yield timber production 

from Salmon Basin would be  $1 ,420 ,000  per year. This co s t  is based  

a lmost  entirely on truck transportation a s  very l i t t l e  ra i l  transportation 

would b e  involved. Assuming that  even  if a water transportation system 

was  avai lable  for rafting logs  down Salmon River, one-half of the  l ogs  would 

still b e  transported by truck,  and using a c o s t  per ton-mile rat io of $0.003 

by water  t o  $0.066 by t ruck,  the  annual  transportat ion cos t  by water  - t o  

be  considered a revenue t o  t he  navigation system - would be  $32,000.  The 

annual  c o s t  of t he  water  transportation could be  computed in another way 

by assuming the  logs  to  weight 35 pounds per cubic  foot and using the  

c o s t  per ton-mile of $0.003 for one-half the  d i s tance  from Salmon City 

t o  Lewiston which resu l t s  in  a n  annual  c o s t  of $35,000.  The benefi t  t o  

t h e  timber industry would be  the difference between transportation c o s t s  by 

truck and by water or  $675,000 per year.  

Table 36 shows  hypothetical  annual  tonnage of concentrates of 

minerals requiring transportat ion t o  smelters  or  other refineries outs ide  of 

Salmon Basin. The tonnage va lues  a re  based  on average concentrat ions 

and the annual  mineral production shown in Table 27 (Chapter 111). 

Assuming, a s  for the agricultural  and timber products,  that  one-half of 

the  to ta l  tonnage (55,100 tons)  would be  transported by truck and us ing the  

c o s t  per ton-mile of $0.003 for one-half the  d i s tance  from Salmon City to  

Lewiston, the annual  co s t  of transporting one-half of the  mineral concentra tes  

by water - a sum t o  be  considered a revenue t o  the  navigation system - 
would be  $25,000.  The corresponding c o s t  of transporting 55,100 tons  

of concentra tes  the  same d i s tance  by truck us ing t he  ra te  of $0.066 per 

ton mile would be  $560,000 per year. A s  with the  agricultural and 

timber products,  the benefit to  the  minerals industry would be  the  difference 

between transportation costs by truck and by water  or  $535,000 per  year. 



Table 3 6 .  H-ypothetical annual tonnage of concentrates 
requiring transportation to  refineries outside 
of Salmon Basin 

I Hypothetical annual 

Gold 

Silver 

Chalcopyrite 

Galena and sphalerite 

Cobaltite 

Stibnite 

Scheelite 

Mercury 

Thorite 

Columbite and tantali te 

Fluorspar 

Molybdenite 

Ore or mineral 

TOTAL 

tonnage of 
concentrates 1 

1 Tonnage based on average concentrations and 
annual mineral production shown in  Table 27. 
Units are short tons.  

2~ = Negligible 

3~nc luded  with galena and sphalerite 

While agricultural products, timber, and minerals represent a large 

part of the commercial resources of Salmon Basin, there are other resources 

which are of significant value in connection with potential navigation in t h e  

basin.  Of t h e s e ,  recreational boating i s  probably the most important. 

Somewhat of a paradox ex is t s  with respect  t o  the development of 

navigation on Salmon River. Full development of the  agricultural, timber, 

and mineral resources of the  basin would be aided by improving the river 

for water-borne commerce. Yet, the faci l i t ies  necessary for commercial 

navigation would be  detrimental to the u s e  of the  river for "white water" 



boating and for most other water  ac t iv i t i e s  connected with a free-flowing 

stream a s  descr ibed i n  Chapter  IV. However, construction of a lock-and- 

dam navigation sys tem would not preclude t h e  u s e  of t h e  water for some 

water-oriented recreat ion ac t iv i t i e s  b e c a u s e  ac t iv i t i e s  such a s  f i sh ing ,  

swimming, water sk i ing ,  and transportat ion of hunters  are  well-adapted t o  

the still water in reservoirs .  

Considering the  genera l  remoteness  of t h e  Salmon River canyon ,  

it i s  difficult to  predict  t h e  amount of water-oriented recreat ion that  would 

b e  generated a s  the  resul t  of constructing a navigation sys tem.  A large  part  

of the  ac t iv i ty  undoubtedly would b e  connected with hunting and f ishing and 

would involve t h e  u s e  of power boa t s .  For t h i s  type of ac t iv i ty  the  

U. S. Water Resources Council  (1970) es t ima tes  tha t  v is i tor  day va lues  

might range from $2.50 t o  $7.00. For the  purpose of making a rough 

es t ima te  of what could b e  expected for t h e  to ta l  annual  value  of t h i s  

water-oriented recreat ion,  a s sume a visi tor-day value  of $10.00 b e c a u s e  

of the expected high percentage of hunters  and the  unusual  inaccess ib i l i ty  

of the  region. According t o  the Pacif ic  Northwest River Basins Commission 

(1970) the  to ta l  annual  boating-day u s e  on the lower canyon reaches  of 

Snake and Salmon r ivers ,  which in  the  c a s e  of t h e  Snake involves lock-and- 

dam f a c i l i t i e s ,  is es t imated t o  be  about 63 ,000 .  Assuming tha t  t h i s  

same amount of boating-day u s e  could t ake  p lace  on the cent ra l  canyon 

r e a c h e s  of Salmon River in connection with a navigation sys tem,  and 

assuming a n  average of three people per boat,  the  to ta l  annual  value  of 

recreat ional  boating could be about $ 1 , 9 0 0 , 0 0 0 .  

The es t imated to ta l  1970 value  of recreat ional  boating on Salmon 

River a s  i t  now e x i s t s  i s  shown in Table 35 t o  b e  about $ 1 , 8 0 0 , 0 0 0 .  

The es t imated to ta l  annual  value of recreat ional  boating tha t  could e x i s t  

with a navigation project  w a s  shown in  the  previous paragraph t o  be  

$1 ,900 ,000 .  Thus,  although the  type  of boating ac t iv i ty  in connection with 

t h e  two a n a l y s e s  uifler somewhat,  it appears  tha t  very l i t t l e  net  benef i t ,  

or  l o s s ,  would accrue  t o  recreat ional  boating a s  the  resu l t  of constructing 

a navigation sys tem on Salmon River. 



VI. RELATION OF SALMON BASIN TO NAVIGATION 

ON LOWER SNAKE AND COLUMBIA RIVERS* 

The Federal government h a s  es tab l i shed  a l l  present  navigation 

improvements on the  lower Columbia and lower Snake r ivers.  The Columbia 

River above the  Dal les  is navigable for v e s s e l s  with drafts  t o  14 feet  and  

is  used  for barges  hauling wheat , petroleum products,  cement ,  and 

other commodities, with tows ranging t o  10 ,000  tons  capaci ty .  The waterway 

is being extended t o  include some 460 m i l e s  of inland navigation. 

The lower Snake River project provides for a navigation channel  

from the  mouth of Snake River to  Lewiston with a depth and width of 

14 and 250 fee t ,  respect ively ,  a t  minimum regulated f low, and for four 

dams  with navigation l o c k s ,  e ach  lock with c lea r  dimensions of 86 feet 

wide and 675 fee t  long ,  and with 15 fee t  of depth over the  sills. Three 

of the dams ,  Ice  Harbor, Lower Monumental,  and Little Goose  a r e  complete; 

and  the  fourth, Lower Grani te ,  is scheduled for completion prior t o  1980. 

A t  present  there  a r e  commercial port and terminal fac i l i t i e s  a t  seven  locat ions  

along the  river between Pasco  and Lewiston. 

The River and Harbor Acts of 1902 and 1935 provide for open-river 

navigation improvement from Lewiston (M139.6) upstream t o  Johnson Bar 

landing (M229.4). No channel  dimensions have  been specif ied for t h i s  

reach of the  r iver ,  but a n  at tempt h a s  been  made t o  maintain a minimum depth 

of three fee t  a t  a controlled flow of 10 ,000  cfs. 

Commerce on Snake River amounted t o  about  900 ,000  tons  i n  

1967.  Most  of t h i s  tonnage moved on t h e  lower eight  m i l e s  of Snake 

River with only 210,000 tons  being des t ined t o  or originating a t  points  

above I c e  Harbor Dam. Agricultural products and fer t i l izers  consti tuted 

nearly 65 percent  of the  total  tonnage.  The balance comprised petroleum 

products ,  cement ,  a spha l t ,  and miscel laneous  commodities. More than 

80 percent  of the  petroleum products,  about 200,000 t o n s ,  w a s  shipped 

from the  pipeline terminal near the mouth of Snake River downriver, e i ther  

*A subs tan t ia l  portion of t h e  information contained in  t h i s  chapter  
was  obtained from the  Pacific Northwest River Basins  Commission (19 70). 



t o  the  Portland market area or t o  refineries for reprocess ing.  Commerce 

above Lewiston amounts to  less than 100 tons  annually of supp l ies  t o  

i so la ted  ranches  in the Snake River Canyon. About 3 ,000  p a s s e n g e r s  

a re  carried annually on the  reach of Snake River about Lewiston. 

Faci l i t ies  on the  lower Snake River for recreat ional  boating include 

five marinas with s p a c e s  for 370 b o a t s ,  nine marine parks with p icnic  and 

camping fac i l i t i e s  and a to ta l  o f  42 l a n e s  of launching ramps. I t  is 

es t imated that  there a re  3 , 5 3 0  l i censed  boats  in  t h i s  a r e a .  Other boa t s  

such  a s  kayaks  and ca r tops ,  which a r e  not regis tered ,  a l s o  make limited 

u s e  of t h e  navigable waterways.  A survey of boat owners showed that  

boa t s  a re  used  a n  average  of 40 d a y s  per year and that  the  primary 

ac t iv i t i e s  a re  f i sh ing,  cruising and s igh t see ing ,  and water  ski ing.  

Commerce expected t o  move on  t h e  slack-water  project t o  Lewiston 

when completed is shown in  Table 37. Commerce that  would b e  a t t rac t  3d 

by extens ion of the  waterway on Snake River beyond Lewiston a l s o  is 

considered i n  the  a n a l y s i s .  The project ions do not  include resources  tha t  

would b e  exploited a s  resul t  of development of a navigation project on 

Salmon River. However,  the  lower Columbia-lower Snake river waterway 

would b e  capab le  of handling,  for  the  fo reseeab le  future,  any commerce 

resul t ing  from t h e  development of a navigation system on  Salmon River. 

The navigation system for the  lower Columbia and lower Snake 

r ivers  was  des igned s o  tha t  regulat ion of flow on  Salmon River would not 

b e  required. This sys tem will b e  contained i n  reservoirs  from Bonneville 

Dam t o  Lewiston; therefore,  the  a c t u a l  amount of water  flowing is not 

cr i t ica l .  Even in  the reach below Bonneville Dam, the  needs  of navigation 

could be  met by dredging,  without regard t o  t h e  flow in  Columbia River. 

The minimum f lows envisioned a r e  more than enough t o  sa t i s fy  foreseeable  

navigation needs .*  

*Written communication, E .  L .  Whi te ,  Pacif ic  Northwest River 
Basins  Commission,  1969. 



Table 37. Projected commodity movements on Snake River 
Waterway t o  Lewiston* . 

I 

I Volume in thousands  of tons  

Chemicals  including 
fer t i l izers  

Petroleum products 

Agricultural products 

Fore st products 

Misce l l aneous  

Commodity 

TOTAL 

Downstream 

1980 

TJpstrearn Downstream 
----. 

2 0 

2000 

Upstream 

2020 

Downstream 
--.u-=.--- 

2 5 

*Pacific Northwest River Basins Commission 
(1970), Table 9.  



VII . POTENTIAL NAVIGATION FACILITIES 

ON SALMON RIVER 

The full potential of the  Snake River Waterway cannot be realized 

prior to  completion of Lower Granite Dam a t  mile 107.5 and extension of 

slack-water navigation to  Lewiston. Completion of Ice  Harbor, Lower 

Monumental, and Little Goose dams has  provided slack-water navigation 

to the  Lower Granite s i t e ,  but swift water and a shallow, narrow channel 

limit navigction above that  point. Above Lewiston swift currents and 

limited channel dimensions in Snake, Clearwater, and Salmon rivers 

restrict  present navigation to  special  boats.  

Before a navigation system on Salmon River could be integrated 

with the  waterway on lower Snake River i t  would be necessary to  construct 

several  projects on Snake River above Lewiston. Of t hese ,  only Asotin 

Dam has  been authorized by Congress. The navigation facil i t ies in 

connection with th i s  dam have not a s  yet been authorized and no funds 

have been appropriated for construction of t he  dam. 

There are three bas ic  methods for improving a river for navigation - 
open-channel, lock-and-dam, and canalization. Open-channel methods seek 

to  improve the exist ing channel t o  the  point where navigation i s  feasible.  

Dams create a ser ies  of slackwater pools through which the traffic can  

move, with locks t o  lift the  ves se l s  from one pool to  the  next, Canalization 

provides a totally new channel cut by artificial means around a n  otherwise 

impassable obstruction or between two navigable waters. Of t hese  three 

methods, the  lock-and-day system i s  considered to  be the only one offering 

any  chance of feasibil i ty for Salmon River. The possibil i ty ex is t s  for 

open-channel improvements sufficient only for floating sawlogs down the 

river, but no cos t  es t imates  have been made for such a system, The 

s teep gradient and extremely rocky character of Salmon River canyon 

and the  amount of decomposed rock material continually entering the river 

from i t s  banks and tributary streams probably wou.ld render the  construction 

and maintenance of such a system extremely costly.  It seems very unlikely 

that  the resulting flow would be placid enough to  prevent excessive 

disintegration of logs  required t o  travel any great dis tances  in  the river. 

Also, the  required improvements would materially a l ter  the hydraulic 

characterist ics of the  channel s o  tha t ,  a t  l e a s t  temporarily, there would be 



tremendous amounts of bed and bank erosion and deposit ion of sediment.  

In addi t ion,  the  resul t ing system probably would be  l e s s  a t t rac t ive  for 

recreat ional  boating than e i ther  the  river in  its present  condition o r  with 

a lock-and-dam system.  

The change in  e levat ion between t h e  mouth of Salmon River and 

Salmon City is more than 3 ,000 f e e t ,  Several  s torage dams that  would 

develop most of t he  reach for power and f low regulat ion have been  s tud ied ,  

but navigation h a s  not been included a s  a function. Most  of the  proposals  

have been for dams with high head and large reservoir  f luctuations which 

would not e a s i l y  b e  adaptable  t o  navigation. To carry navigation through 

t h e s e  dams would require multiple s t age  locks  a t  e ach  dam. No c o s t  

e s t imates  of navigation fac i l i t i e s  have been made and s i t e  suitabil i ty 

a t  t he  potent ia l  damsi tes  h a s  not been  determined. It is not considered 

tha t  s lackwater  navigation on Salmon River will become feas ib le ,  from 

e i the r  a n  economic or a n  engineering a s p e c t ,  in  the  foreseeable  future. 

Information on the storage dams mentioned above ,  which have  been 

studied for purposes other than navigation,  is shown in  Table 38. The 

c o s t s  of navigation faci l i t ies  a t  I ce  Harbor, Lower Monumental,  Little 

G o o s e ,  and  Lower Granite dams (U. S.  Corps of Engineers, 1948) were 

u sed  a s  a b a s i s  for making extremely rough es t imates  of the  annual  

c o s t s  of navigation faci l i t ies  for Salmon River, The c o s t  of navigation 

works was  est imated on the  b a s i s  of $250,000 per foot of lift and the  

cap i ta l  recovery factor  used  t o  compute the  annual  c o s t  f igures was  0.075. 

The resu l t s  of t h e s e  computations a r e  shown in Table 39. 

At Salmon, a draft of 14 fee t  would require a water surface 

e levat ion of 3928. From Lower Granite pool e levat ion 735 t he  to ta l  

lockage  l if t  from Lewiston t o  the  c i ty  of Salmon would be  3 ,193  fee t .  

The projects  used  in  Table 39 t o  compute t he  to ta l  annual  c o s t  figure 

of $48 ,000 ,000  account  for only 2 ,568  fee t  of t h e  to ta l  required l i f t .  

Assuming t h a t ,  for the  purposes  of providing slack-water navigation t o  

Lime Point on Snake River, the Asotin Dam and navigation f ac i l i t i e s ,  with 

normal pool a t  e levat ion 842 .5 ,  would be  constructed independently and 

prior t o  the  construction of any navigation project on Salmon River, the  

annual  c o s t  of navigation projects  t o  provide the  remaining 517.5 f ee t  of 

l i f t ,  computed on the  same b a s i s  a s  the  va lues  i n  Table 39 ,  would be  

approximately $10 ,000 ,000 .  Thus ,  the  est imated to ta l  annual  c o s t  of 





Table 39,  Estimated annual c o s t s  of the  navigation portion 
of potential s torage projects on  Salmon River. 
Cost  values  based on 1970 pr ices .  

River E stimated annual c o s t  of navigation 
Project 1 mile I portion of project 

Lower Canyon 

Freedom 

Crevice 

Crevice (al ter .  ) 

Growler Rapids 

Black Canyon 

Pinnacle Peak 

Indianola 

TOTAL * 

*Total includes al ternative plan for Crevice project and 
does  not  include Growler Rapids project. 

providing slack-water navigation from Lewiston t o  Salmon Ci ty ,  based  

on 1970 pr ices ,  would b e  $58 ,000 ,000 .  



VIII. IMPACT OF POTENTIAL NAVIGATION FACILITIES ON WILD 

AND SCENIC RIVERS CONCEPT FOR SALMON RIVER 

Table 38 i n  Chapter  VII l i s t ed  eight potential  s torage projects  on 

Salmon River which have been studied in  t he  p a s t  for purposes of hydro- 

e lec t r i c  power generation and stream flow regulation. Navigation fac i l i t i e s  

were not included in  any of t h e s e  projects .  IYowever, the  impact of t h e s e  

storage projects  on the  wild and scen ic  r ivers concept for Salmon River 

would b e  e s sen t i a l l y  t he  same whether or not navigation faci l i t ies  were 

included.  In addit ion t o  inundation of land and improvements upstream 

from the dam, the  construction of t he se  projects  would, of course ,  c a u s e  

profound changes  in  t h e  regime of t h e  stream including reductions in peak 

d i scharges ,  inc reases  i n  low water f lows,  and changes  of temperature 

and other water quali ty parameters in  t h e  reservoir  a r e a s  and in  the  

stream immediately below the  dams. In view of these  considera t ions ,  

brief descr ip t ions  of t he  effect on Salmon River of the  potential  projects  

l i s t ed  in  Table 38 a re  given below: 

Lower Canyon Project.  Although the  surface area  of t he  reservoir  

s i t e  a t  maximum pool elevation 1575 is 17 ,150  a c r e s ,  the  est imated 

requirements for flowage are  18 ,500  a c r e s  based on a 5-foot freeboard 

and 2 0 percent  al lowance for blocked taking l i n e s ,  reservoir a c c e s s ,  and 

recreation a reas .  Most  of t he  l ands  subject  t o  inundation l i e  in  t he  deep  

and rugged canyon of lower Salmon River and are  inaccess ib le  by ordinary 

means of transportation. However, about 13 miles of U.  S .  Highway 95 

and 8 miles of county roads  i n  the  upstream portion of the  reservoir area  

would require relocation,  Relocation of the  U .  S ,  Forest Service faci l i t ies  

a t  Slate Creek would be  required. 

No national fores t  land would be  inundated by the  project ,  but  the  

Forest  Service considers  tha t  construction of t he  project  would have a n  

important impact on administration ac t iv i t i e s  of the  Service and on timber 

u s e  and a c c e s s  t o  a large  area .  The proposed relocation of roads and 

administrat ive fac i l i t i e s  of t he  Forest Service would minimize adverse  effects. 

The reach  of t he  river tha t  would be  inundated by the  Lower Canyon 

project does  not contain significant spawning a r ea s .  However, i t  would 



intercept  a l l  anadromous f i sh  migrating into the  Salmon River. Some big 

game inhabit the  reservoir and adjacent  a r e a s ,  but the  nature of the topography 

i s  not conducive t o  heavy concentrat ions.  The gravel  bars  and shoal  

a r ea s  of the  natural stream a r e  ut i l ized by waterfowl. 

Freedom Project.  The l ands  that  would be  inundated by Freedom 

reservoir  a r e  primarily used for grazing. Improvements within the area  a f f ec t ed  

by the  project  cons i s t  of some ranch developments and a limited number 

of commercial and res ident ia l  s t ructures ,  Approximately 17 miles of 

U.  S. Highway 95 ,  10 miles of county roads and 3 miles of Forest Service roads  

would be  inundated by the  reservoir ,  a c c e s s  to  forest  l ands  would be  

affected by the  flooding of roads.  

Salmon River in th i s  reach i s  ut i l ized by anadromous f ish  a s  a 

migratory route t o  and from their spawning a r ea s  farther upstream. Based 

on limited information, i t  i s  believed that  l i t t l e  spawning t ake s  p lace  

in the  reservoir  a rea .  A few big game animals inhabit the a rea .  

Crevice Project. A s  proposed in  House Document 403 (U. S. Congress ,  

1958),  the Crevice  reservoir  would extend upstream about 65 miles. 

The surface area  a t  maximum pool would be  16 ,000  a c r e s ,  a l l  of which i s  

within the  Nez Perce and Payette National Forest boundaries.  The portion 

of the  reservoir  from river mile 138 upstream l i e s  within the  Salmon River 

Breaks Primitive Area and t he  Idaho Primitive Area. At maximum pool 

e levat ion 2570, the reservoir  would extend 27 miles in to  t h e s e  a r e a s  and 

would inundate 4 ,000  ac res .  Reduction in the  height of the  Crevice dam 

by 356 feet  t o  approximately pool elevation 2214,  in order t o  

avoid any encroachment upon the  primitive a r e a s ,  would resul t  in major 

reductions in benefi ts  without proportional reduction in c o s t s  . 
Lands sub jec t  t o  inundation l i e  in  a deep  and rugged canyon with 

only the  downstream 10 miles a cce s s ib l e  by road.  Present USE ' i s  for 

grazing and hay production t o  the  extent  poss ib le  on the  s t e ep  rocky s lopes .  

Small irrigated t rac t s  along the r iver a r e  u sed  primarily for ra is ing winter 

feed for l ives tock.  Improvements within the reservoir  area  cons i s t  of two 

s e t s  of farm headquar ters ,  one combination lodge and s to re ,  and numerous 

miners'  and hunters '  cab ins .  The reservoir  a l s o  would inundate sec t ions  

of Forest  Service t r a i l s ,  roads ,  and telephone l i ne s  which would have 

t o  be  re located.  



The Crevice project  would intercept  a l l  anadromous f ish migrating 

into Salmon Basin except  for a small  number tha t  u t i l i zes  Little Salmon 

River. The limited information ava i l ab le  ind ica tes  tha t  very little spawning 

t a k e s  p lace  within the  project  a r e a ,  but de ta i led  s tud ies  a re  needed t o  

determine more defini tely t h e  spawning a r e a s  of t h e  entire lower reach  of 

Salmon River. 

The val ley  throughout the  project  area is u s e d  t o  some extent  by 

wi ld l i fe ,  e spec ia l ly  e l k  and deer ,  during the  winter months. Further 

s tud ies  a r e  needed t o  determine t h e  impact or' t he  project on the  wildlife 

r e s o u r c e s ,  One l ike ly  problem would be  the  impediment tha t  the  reservoir  

would present  t o  cross-r iver  migration by game animals .  

Growler Rapids Project.  This project  would inundate about 4 ,500  

a c r e s  of land nearly a l l  of which is within t h e  Nez Perce and Payette 

National Fores ts .  One ranch ,  some mining property, severa l  c a b i n s ,  and 

a trai l  along Salmon River a re  within t h e  flowage area .  The project  

occup ies  a s t e e p ,  rugged canyon in  a remote portion of cent ra l  Idaho and 

its construction should have  little effect on administrat ive pol ic ies  of the  

Forest Service. A l l  of t h e  project  lies within the  Salmon River Breaks 

Primitive Area and t h e  Idaho Primitive Area. Anadromous f i sh  u s e  

t h i s  portion of the  Salmon River a s  part of the i r  route t o  upstream spawning 

a r e a s .  Some big game animals  inhabit  the  a r e a ,  e spec ia l ly  in  the  winter 

s e a  son .  

Black Canyon Project.  The reservoir  behind Black Canyon Dam would 

h a v e  a surface  area  of 6 , 5 0 0  a c r e s  a l l  of which w m l d  fal l  within the 

boundaries of the  Bitterroot, Payette , and Salmon National Fores ts .  A 

la rge  part of the  reservoir  would occupy a n  extremely rugged canyon with 

re la t ive ly  no improvements. In the  upper part of t h e  reservoir  a few 

bui ld ings ,  some t r a i l s ,  about  6 miles of low-class  Forest Service road ,  

and a small  amount of grazing land would be  flooded. The south shore 

of the  reservoir  would l i e  within t h e  Idaho Primitive Area. The north 

shore up t o  m i l e  1 8 7 ,  would lie within t h e  Salmon River Breaks Primitive 

Area. The remoteness of the  project  would c a u s e  l i t t l e  disruption t o  Forest  

Service administrat ion pract ices .  This portion of the  Salmon River i s  used  

by anadromous f i s h  in  their  journey t o  spawning a reas .  The limited infor- 

mation ava i l ab le  ind ica tes  tha t  little spawning t a k e s  p lace  within t h e  

project  a r e a .  Parts  of t h e  project  area  are  used by wildl ife,  mostly for 

winter grazing.  



Pinnacle Peak Project.  This project would flood about 5 , 200  ac r e s  

of l and ,  nearly a l l  of which is within the  Salmon National Forest.  The 

project  occup ies  a remote sect ion of Idaho,  but its construction might 

somewhat effect  administrat ive pol ic ies  of the  Forest Service in tha t  

a c c e s s  t o  timber harvest ing a r ea s  would be  affected by the  flooding of 

roads .  About 20 miles of medium-class and 6 miles of low-class  Forest 

Service roads  would be  inundated. In addi t ion,  a smal l  number of 

buildings scat tered up and down the  r iver,  severa l  b r idges ,  and some 

grazing land a re  within the  reservoir  flowage. Anadromous f i sh  u s e  the  

Salmon River in the  project  area a s  part of their  migratory route t o  spawning 

a r ea s  upstream. Some big game animals inhabit the  low lands  within t he  

project  boundar ies ,  e spec ia l ly  for winter grazing. 

Indianola Project.  The reservoir behind Indianola dam would include 

approximately 4 ,500  a c r e s ,  most of which is land within the  Salmon National 

Forest and land administered by the  U.  S. Bureau of Land Management. 

The town of North Fork, severa l  r anches ,  some mining property,  a number 

of buildings in  the  flood pla in ,  and uti l i ty l i ne s  would b e  flooded. About 

12 miles of U .  S. Highway 93  and 6 miles  of Forest  Service road 

would require relocation.  Most  of the  land tha t  would b e  flooded is 

used for grazing purposes .  This portion of Salmon River is used by 

anadromous f i sh  in their  journey t o  upstream spawning a reas .  Parts  of 

t h e  project  area  a re  used by wildlife,  mostly for winter feeding.  



SUMMARY CONCLUSIONS 

In Chapter V it was  shown t h a t  under hypothet ica l  condit ions of 

e s s e n t i a l l y  maximum production of agr icul tura l ,  t imber,  and mineral 

products  in Salmon Basin,  the  revenue to t h e  navigation system for water 

t ransportat ion of t h e s e  commodities would b e  only $ 2 6 , 0 0 0 ,  $35 ,000 ,  

and $25,000 per year ,  r e spec t ive ly ,  and t h e  benef i t s  of water t ransportat ion 

to t h e s e  indust r ies  would b e  $550,000,  $675 ,000 ,  and $535,000 per 

y e a r ,  respect ively .  In addi t ion ,  it w a s  shown i n  Chapter  V tha t  very 

little net  benef i t ,  or l o s s ,  would acc rue  t o  recreat ional  boating a s  t h e  

r e s u l t  of constructing a navigation sys tem on  Salmon River. In Chapter  

VII it was  shown that  t h e  annual  c o s t  of t h e  navigation portion only of 

a multipurpose dam and reservoir  sys tem necessa ry  to provide slack-water  

navigation from Lewiston to Salmon Ci ty  would b e  $58 ,000 ,000 .  A 

summary of the  annual  benef i t s  and c o s t s  of th i s  navigation system a r e  

shown i n  Table 40. The to ta l  revenue to the  navigation system is  only 

$86,000 per year  and the  to ta l  benefi t  accruing from water t ransportat ion 

is only $ 1 , 7 6 0 , 0 0 0  per year.  Considering that  the  annual  cost of t h e  

navigation sys tem is  es t imated to be  $58 , 0 0 0 , 0 0 0 ,  the  benefi t-cost  ra t io  

would b e  roughly 0.03. I t  i s  obvious tha t  a pr ice  and value  sys tem 

radical ly different from t h a t  exis t ing  in  1970 would b e  necessa ry  before 

construction of a navigation sys tem on Salmon River could b e  just if ied 

economically,  even  i f  i t  could b e  just if ied from a n  environmental stand- 

point. 

Table 40. Summary of annual  benef i t s  and c o s t s  of a 
navigation system on Salmon River. C o s t  
va lues  based  on 1970 pr ices .  

Annual c o s t s  

Navigation portion 

only of multi- 

purpose dam and 

reservoir  sys tem.  

$58 ,000 ,000  

Annual benef i t s  

Commodity 

Agricultural and 
miscel laneous  
products  

Timber 

Minerals  

TOTALS 

Revenue t o  
navigation 

system 

$26,000 

35 ,000  

25 ,000  

$86,000 

Benefit from 
water-borne 

transportat ion 

$ 55 0 , 0 0 0  

675 O o O  

535,000 

$1 ,760 ,000  



X. REFERENCES 

Cornel l ,  Howland,  H a y e s  and Merryfield,  19 7 0 ,  Navigat ion water  n e e d s ,  
Idaho Water  Resource Board, Planning rep .  no. 7 ,  31 p. 

Idaho Water  Resource Board, 1968 ,  Idaho water  r e sources  inventory ,  
Planning rep. no. 1 ,  598 p . ,  50 maps. 

J o n e s ,  L. A .  , 1956,  Brief running log  out l ine  of t h e  f i r s t  c a n o e  s o l o  
from Bear Valley on  t h e  Middle Fork t o  Riggins on  Main  Salmon,  
September 3-9 ,  1956: Wes te rn  White Water  Assoc .  (manuscript  
ro l l ) .  

Mil ler  Freeman Publ ica t ions ,  1969,  Directory of the  fo res t  products  
indus t ry ,  5 0th anniversary  edi t ion:  San F r a n c i s c o ,  39 5 p. 

Pac i f i c  Northwest River Basins Commission , 1969 ,  Columbia- North 
Pac i f i c  Region comprehensive framework s t u d y ,  Appendix IV, Land 
and  mineral r e s o u r c e s ,  545 p. , (preliminary draf t ) .  

Pac i f ic  Northwest  River Bas ins  Commiss ion ,  1970 ,  Columbia-North Paci f ic  
Region comprehensive framework s t u d y ,  Appendix X, Navigat ion ,  
Subregion 6 ,  Lower Snake ,  28 p. , (preliminary draf t ) .  

S a v a g e ,  C .  N. , 1970 ,  Evaluation of minerals  and  mineral potent ia l  
of the  Salmon River dra inage  b a s i n  i n  Idaho ,  Idaho Bureau of Mines  
and Geo logy ,  Pamphlet 1 4 7 ,  64 p.  

U. S .  C o n g r e s s ,  1950 ,  House  document 531 ,  8 1 s t  C o n g r e s s ,  2nd s e s s i o n .  

U. S. C o n g r e s s ,  1958,  House  document 403,  87th  C o n g r e s s ,  2nd s e s s i o n .  

U. S .  Corps  of Engineers ,  1948 ,  Let ter  report  - Lower Snake River 
Projec t ,  Wal la  Walla  Dis t r i c t ,  24 p. , 10 p l a t e s  

U. S. Corps  of Engineers ,  1970,  F a c t s  abou t  lower Grani te  P ro jec t ,  
Wal l a  Wal l a  Dis t r i c t ,  1 1  p .  

U.  S. Dept .  of t h e  Inter ior ,  19 70 ,  Minera ls  Yearbook 1968 , vol .  111, 
a rea  r epor t s ,  Bureau of Mines :  U. S. Gov. Printing off . ,  838 p. 

U. S. Water  Resources  Counc i l ,  1970 ,  S tandards  for  planning water  
and land r e s o u r c e s ,  Report t o  t h e  Water  Resources  Counci l  by t h e  
Specia l  Task  Force ,  299 p.  

W e l l s  and  o t h e r s ,  1969 ,  Idaho economic b a s e  s tudy for  water  requi rements ,  
Idaho Water  Resource Board, Planning rep.  no. 2 ,  two vols .  




