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INTRODUCTION 

On October 2 ,  1968,  Public Law 90-542,  was  p a s s e d  by the  90th 

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

System. It  a l s o  inclL;ts  tha t  the  policy of the  Federal  Government i s  t o  

include se lec ted  r ive r s ,  which with their immediate environment p o s s e s s  

outstanding s c e n i c ,  recreat ional ,  geologic ,  f i sh  and wildl ife,  h i s to r i c ,  

cul tura l ,  or other s imilar  v a l u e s ,  and that  t h e s e  r ivers  sha l l  b e  preserved 

in the i r  free flowing condition and s h a l l  b e  protected for the  benef i t  and 

enjoyment of present  and future genera t ions .  

The a c t  provides for two ca tegor ies  under which spec i f i c  r ivers  will  

b e  preserved or s tudied for poss ib le  preservation.  Included in t h e  f i rs t  

category a re  r ivers  authorized for immediate inc lus ion in  t h e  National  Wild 

and Scenic Rivers System ("Ins tant  R ivers" ) .  Two such r ivers ,  t h e  Middle 

Fork of the  Salmon River and the  Middle Fork of t h e  Clearwater  River a r e  

located  in Idaho.  The second category includes  r ivers  des ignated t o  b e  

s tudied for p o s s i b l e  inc lus ion in  the  System ("Study Rivers") .  Five r ivers  

in  Idaho qualify for s tudy under t h e  second category ,  namely the  main stem 

of the  Salmon River, and the  Bruneau , S t .  Joe ,  Pr ies t ,  and Moyie Rivers. 

The a c t  spec i f i e s  three  c l a s s e s  of wild r ivers:  wild,  s c e n i c ,  and 

recreat ional .  A wild r iver  i s  one  which app l i es  t o  a river free from impound- 

ments ,  with shore l ines  e s s e n t i a l l y  primit ive,  and with waters  non-polluted . 
A s c e n i c  river i s  a river f ree  from impoundments, with shore l ines  or  water- 

s h e d s  s t i l l  la rgely  primitive and undeveloped,  but which i s  a c c e s s i b l e  in  

p l a c e s  by roads .  A recreat ional  river i s  one  which i s  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  p a s t .  

Public Law 90-542 sets a ten-year time limit on c lass i f i ca t ion  s tud ies  af ter  

which recommendations on the  d isposi t ion  of the  study r ivers  a re  t o  be  made 

t o  the  Congress  . 
It  is recognized t h a t  l i t t l e  val id methodology h a s  been  developed 

for evaluat ing r ivers  for wild or s c e n i c  c lass i f i ca t ion .  While methodology 

i s  a means t o  a n  end ,  it i s  none- the- less  t h e  key t o  developing techniques  

and cri ter ia  for c lass i fy ing r ivers for potential  inclusion in to  a wild or 

s c e n i c  r ivers  sys tem.  In view of t h i s ,  the  Water  Resources Research Inst i tute 

of t h e  University of  Idaho,  through a spec ia l ly  organized Scenic  Rivers Stud>. 

Uni t ,  i s  involved in developing a methodology t o  eva lua te  wild r ivers .  This 

s tudy h a s  a s  i t s  goa l  es tabl ishing cri ter ia  which can  b e  u s e d  t o  identify and 



determine the  economic,  e s t he t i c ,  s cen i c ,  and other va lues  of wild r ivers.  

The primary emphasis  of t h i s  study will be  focused for t he  next few yea r s  on 

the  Salmon River in Idaho. This r iver ,  which originates in central  Idaho,  is 

about 410 miles long and enters  the  Snake River 49 miles above Lewiston, 

Idaho. The average annual runoff of the  Salmon River i s  about 8 ,000 ,000  

acre-feet . 
The portion of the  Salmon des ignated a s  a study river i s  from its 

mouth t o  the  town of North Fork. However, the  Inst i tute a l s o  will include 

t ha t  portion of the  river above North Fork and the  major tr ibutaries in the  

methodology study for two reasons .  Fi rs t ,  because  any economic develop- 

ment--impoundments, dredging, d ivers ion,  logging, etc.--would affect  the  

main stem wild river sect ion.  Second, because  a n  economic study ha s  t o  

include a l l  of the  activi ty in  t he  river bas in  t o  be  meaningful in th i s  a rea .  

This la t ter  considerat ion a l s o  involves what may happen in  t h e  river area  i f  

and when t h e  Salmon is se lec ted  a s  a wild river. A wild river s t a t u s  would 

affect  a l l  l eve l s  of economic development, a s  well  a s  sociological  pat terns ,  

i n  t h e  area .  Some economic act iv i t ies  such a s  recreational  enterpr ises  would 

tend t o  grow, whereas other ac t iv i t i e s ,  such a s  logging might tend t o  be  

res t r ic ted  or controlled depending upon whether the  r iver was  c lass i f i ed  a s  

wild,  scen ic ,  or recreational .  

The purpose of t h e  methodology study is t o  develop information perti- 

nent t o  decision-making and planning a s  it pertains t o  the  se lect ion,  u s e ,  

and management of wild and scen ic  river sys tems .  The methodology study 

h a s  four broad object ives :  

1 .  Inventory present  quanti t ies and qual i t ies  of natural resources  

in  the river ba s in  a rea ,  and es t imate  future quanti t ies and 

qual i t ies  of t he se  resources ,  es tabl ishing their va lues  in both 

s i tua t ions .  

2 .  Identify, desc r ibe ,  and quantify, where poss ib le ,  benefi ts  from 

scen ic  beauty ,  personal  enrichment, and other es the t i c  exper- 

i ences  derived from the  river. 

3.  Develop a s e r i e s  of models t o  evaluate  or determine the  resource 

u s e  pattern consis tent  with a wild r ivers sys tem,  and the  resource 

u s e  pattern which would ex i s t  under various l eve l s  of development 

in the  river bas in  area .  

4. Present  recommendations for al ternative u s e s  of resources for the  

entire river bas in  a rea ,  res t r ic t ions  i f  c lass i f ica t ion is appli- 

cab le ,  and the  economic and soc ia l  ramifications of e ach  of the  

a l ternat ives  considered, 



The plan for the  methodology study i s  t o  divide the  research work into 

a s e r i e s  of subprojects  , each  coverlng a n  Important economic act iv i ty  related 

t o  the  river. These subprojects  cons i s t  of e leven resource and service  func- 

t ions:  

1 .  Forest and range resources  

2. Minerals  

3 .  Outdoor recreation 

4 .  Commercial f l sher les  

5 .  Irrigation 

6 .  Water for municipal and industr ial  u s e  

7.  Water quality control 

8 .  Hydroelectric power 

9 .  Flood control 

10.  Navigation 

11 . Transportation and a c c e s s  

Once t he  above subprojects  have been completed, a s e r i e s  of econo- 

mic models will be  developed which will make relat ively accurate  est imation 

of c o s t s  and benefi ts  for e ach  of the  resources  included in the  subprojects ,  

and a l s o  permit d i rect  comparisons of c o s t s  and benefi ts  01 alternative 

resource u s e s .  This technique will be  modified and extended t o  make econo- 

mic es t imates  of future resource u s e  and va lues .  These fo recas t s  of future 

resource  u s e  wil l  be  extended t o  the  years  2000 and 2020, cons i s ten t  with 

the  projection of the  Columbia-North Pacif ic Region Comprehensive Framework 

Study. 

It is a t  t h i s  s t age  of the  ana ly s i s  that  the  overall  purpose of the  

methodology study will be real rzed.  This purpose is t o  make a n  economic 

evaluation of the  Salmon River in its natural s t a t e .  The evaluation will be 

made cons i s ten t  with t he  present  l eve l s  of resource u s e  indicated by the  

subprojects .  This evaluation a t  the  current l eve l  of resource u s e  will then 

be  compared with simulated l eve l s  of development on t h e  r iver,  and within 

the  river ba s in  a rea .  A t  th i s  s t age  of the  ana lys i s  it will be  poss ib le  t o  in- 

clude in  t h e  study cer ta in  general  considerat ions such a s  population and 

economic growth, and the  demand for recreation,  e lec t r ic i ty ,  timber, minerals ,  

and other resources  in the  area in  the  future. 

Two general  evaluat ions  of the  river resource b a s e  can  then  be  made. 

Fi rs t ,  the  current and projected l eve l s  of economic activi ty based  on the  

s t a t u s  quo. Second,  a determination of t h e  benef i ts  foregone a s  a resul t  of 



maintaining t he  river in i t s  natural  free-flowing s t a t e .  Efforts throughout the  

study wil l  be  t o  try t o  identify and quantify the  es the t i c  and personal  enhance- 

ment va lues  for which the  expressed national  des i re  i s  t o  protect  and conserve .  

The writer of t h i s  report ha s  been ass igned  the  t a s k  of preparing infor- 

mation for the  navigation and flood control subprojects ,  the  l a t t e r  being the  

subject  of th i s  report. The object ives  of the  flood control s tudy are: 

1 .  To determine the  flood control needs  within the  Salmon Basin. 

2. To determine the  potential  for flood control s torage in  t he  Salmon 

Basin based  on t h e  needs  of the  entire Columbia Basin. 

3. To determine t he  impact of flood control s torage and channel  

control on t he  Salmon River a s  a wild river e i ther  in to ta l  or in  

segments .  

The principal sources  of information for the  flood control s tudy are: 

1 .  Climatological Handbook - Columbia Basin S t a t e s ,  Meteorological 

Committee - Pacific Northwest River Basins Commission, 1969. 

2.  Stream-flow records ,  U. S . Geological  Survey. 

3. Idaho Water Resource Inventory, Idaho Water Resource Board, 

1968. 

4.  "Magnitude and Frequency of Floods in the  United States:  Part 

13.  Snake River Basin" ,  U. S. Geological  Survey Water Supply 

Paper 1688, 1963. 

5.  Post-flood repor ts ,  U. S . Corps of Engineers. 

6. House Document 531,  8 1 s t  Congress ,  2nd Sess ion ,  1948. 

7. House Document 403, 87th Congress ,  2nd Sess ion ,  1958. 

8 .  Preliminary draft of material on Subregion 6 for Flood Control 

Appendix t o  Columbia-North Pacific Region Comprehensive 

Framework Study. 

The flood control subproject  was  scheduled for completion February 1 ,  1970. 



HYDROLOGIC CHARACTERISTICS OF SALMON BASIN 

Salmon River dra lns  14 ,557  square  miles of central  Idaho,  including 

portions of t h e  Sawtooth, Bitterroot, and numerous other mcuntain ranges  

(Figure 1) .  The stream heads  in  the  Smoky Mountains a t  approximately 

e levat ion 8 , 0 0 0 .  The mean e levat ion of the  bas in  is about 7 ,000 feet with 

a range from 902 feet a t  the  confluence with t h e  Snake River to 12 ,662  feet 

a t  t h e  peak of Mount Borah in the  Lost River Range. 

From the  headwaters ,  Salrnon R ~ v e r  flows nsrth arid wes t  a d i s t ance  

of about 30 miles and enters  the  lower end of Stanley Basln near  the  town of 

Stanley.  Downstream from Stanley,  the  river en te r s  a reach composed of 

al ternating va l l eys  and rocky canyons thrcugh which i t  f lows eas te r ly  a d i s -  

t a n c e  of 35 miles t o  t h e  confluence with the Eas t  Fork. The stream then  f lows 

genera l ly  north through large  va l l eys  in  t h e  vfcinity of Chal l i s  and Salmon 

106 miles t o  North Fork. From North Fork the  r lver ,  turns westerly and flows 

in t h i s  genera l  direct ion t o  Rfggins, a d i s t a n c e  of 150 miles .  This cent ra l  

portion i s  character ized by narrow and precipi tous canyons  with only occas ional  

widenings containing small  bench l a n d s .  At Riggins, t h e  river turns  sharply 

t o  t h e  north and cont inues  general ly in  th i s  direct ion for about 40 mi les .  It 

then  veers  t o  t h e  w e s t ,  b y p a s s e s  the  Seven Devi ls  Mountains,  and en te r s  

Snake River from the  nor theas t ,  The upper ha l f  of t h i s  87-mile reach conta ins  

al ternating small  va l l eys  and canyons .  The lower half c o n s i s t s  mostly of 

narrow rocky canyons .  

The maln tr ibutaries of t h e  Salmon River a re  shown i n  the  following 

tabulat ion:  

Little Salmon River 

South Fork 

Middle Fork 

Panther Creek 

Lemhi River 

Pahsimeroi River 

Eas t  Fork 





Approximately fifty percent  of the  Salmon Basin is drained by s i x  major kribu- 

t a r i e s .  The East  Fork, P a h s i m e r o ~ ,  and Lemt.11 r ivers  drain the  sc~ut!-ceast~t . l ;  

part of t h e  b a s i n ,  while t h e  Middle Fork, South Fork, and Little SaLrncl- ritYg.i-s 

drain t h e  large  cent ra l  a rea .  

The orientat ion and locat ion of Salmon Basin are  s u c h  that, moist a l s  

moving from t h e  Pacir:: Ocean i s  sublecred to orogr'aphic l ~ f t i n g  before er,:ering 

t h e  a rea .  The topography,  moreover i s  such tha t  little addit ional  rf se I S  

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

topographic fea tures  favor down-slope movement. These severa l  s tabi l iz l  ng 

inf luences  combine in  such  a manner a s  t o  resul t  in  a relat ively low normal 

annual  precipi tat ion value .  Over the  more shel tered  a r e a s  tha t  a r e  a l s o  

of lower e leva t ion ,  normal annual  precipi tat ion i s  less than  8 i n c h e s ,  M a x i -  

mum annual  va lues  in  e x c e s s  of 50  inches  occur over points  of h ~ g h e s t  ele- 

vation.  The greater  part of the  annual  precipitation occurs  during the winter 

months and thus  shows  t h e  direct  influence of the  Pacif ic  a i r  m a s s e s .  Except 

for brief periods when the  bas in  i s  under t h e  d i rec t  influence of continental  

a i r  m a s s e s ,  temperatures a re  relat ively mild. 

Table 1 shows mean monthly and a ~ r l u a l  temperatures a ~ d  maxinun; 

and minimum mean da i ly ,  monthly, and annual  temperatures for the  p e r ~ o d  

1931-1960, for s e l e c t e d  statloris In ar  d ad jacen t  to  Salmon B a s h  . The 

highes t  temperature ever  recorded i n  t h e  b a s i n  was  115 degrees  a t  S la te  Creek 

in August of 1961. The lowest  recorded temperature was  -49 degrees  a t  New 

Meadows in December of $9 19, 

Table 2 shows mean monthly and annual  precipi tat ion for the  period 

1931-19 60,  and maximum and mlnirnurri mcnthly and anaiual t ~ t a l s  of record 

for se lec ted  s t a t ions  In and adjacent  to Salmon Basin,  The average annual  

volume of precipitation on t h e  basin 1s 2 0 , 0 4 7 ,  0UO acre-fee t ,  which,  i f  

spread over t h e  entlre b a s l n ,  would resul t  in  a depth  sf 25.8 i n c h e s .  The 

g rea tes t  one-day to ta l  rainfal l  of record,  2.62 inches  w a s  observed a t  Bry 

Creek in December of 19 63. However, a one-day to ta l  of 3. OP inches  was  

observed a t  Grangevil le ,  w h ~ c h  i s  slightly ou t s ide  of Salmon Basin,  ~ r a  Septem- 

ber  of 1955.  

Table 3 shows median,  maxlmum, and minimum snow dep ths  and water 

equivalents  for snow courses  ~ n a  Salmon Basin. 

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

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

March. Annual peak d ~ s c h a r g e s  or:cur In May or June,  while mlnlnium f b c  ,.is 

occur  in  the  fa l l  or winter.  Pracrieally a l l  precipi tat ian during the rarlnter 



Table 1 .  Mean monthly and annual  temperatures and maximum 
and minimum mean da i ly ,  monthly, and annual tem- 
peratures,  193 1-1960, for se l ec ted  s t a t ions  in and 
adjacent t o  Salmon Basin. Data from Pacific North- 
west  River Basins Commission. 

I No. 1 
Stat is t ic  1 Jan 1 Feb / Mar I Apr 

I I 
S tat ion I Yrs. 

I 
June  [ July I Aug I Sept  I Oct  I Nov I D e c  I Ann 

I I I I I I I 
Big Creek 1 s  1 23 1 Mean 18 .1  

Max 30.8 
Min 5 .4  

Mean 
Max 
Min 

Mean 
Max 
Min 

Mean 19.1  
Max 30.4 
Min 7.6 

New Meadows RS 

Riggins RS 

Salmon 

Mean 33.6 
Max 
Min 

30 

2 3 

3 0 

Min 
-- 



Table 2. Mean monthly and annual precipitat ion,  1931  -1960 ,  
and maximum and minimum monthly and annual 
to ta ls  of record in  inches  for se l ec ted  s t a t ions  in 
and adjacent  t o  Salmon Basin. Data from Pacific 
Northwest River Basins Commission. 

Station 

Big Creek IS f Mar Apr 
NO. 
Yrs. May I June Sta t i s t ic  Jan Feb Ann ~ u l v  ~ u g  1 Sept 

I 1 

Chal l i s  

2 1 
2 9 
2 9 

Mean 2.93 2.53 
Max 7 .62  4 .90  
Min 0 . 6 0  0.90 

3 0 
5 2 
5 2 

Grangevil le 1 1 SE 

Mean 0 .48  0 .33  
Max 2.13 1 .87  
Min T T 

3 0 
73 
7 3 

3 0 Mean 3 .30  2 .70  2.37 1.94 2.07 1.99 
63 Max 7.88 5 .70  6 .00  5 .12  5 . 2 0  5 .02  I 
6  3 Min 0 . 8 2  0 .37  0 . 2 1  0.18 T 

Mean 1 .38  1 .52  2.05 2.68 3 .30  
Max 4 .86  5.58 4.39 5 .55  8 .24  7.69 
Min 0 .35  0.13 0 . 5 6  0.92 0.86 

3.04 I 

Riggins RS Mean 
Max 
Min 

Mean 
Max 
Min 

Salmon 



Table 3. Medlan, maximum, and minimum snow depths and 
water equivalents In Inches for snow courses  in 
Salmon Basln. Data from Pacific Northwest Rlver 
Baslns Commission. 

Station 

Mill Creek Smt 

Moose Creek 

Redfish Lake 

Vlenna Mine 

Willlams Cr Smt 

Location 
T . , R . , S .  

03N17E08 

27N21E22 

09N13E03 

06N 14E32 

21N20E34 

Elev. 

8870 

6200 

6600 

8900 

7800 

Febmaw 
Min 

26 
5 

13 
2 

Yrs 

20 

15 

March 
Yrs 

28 

17 

16 

26 

- 

Med 

43 
11 

25 
5 

April 
Max 

67 
17 

52 
15 

Med 

48 
14 

31 
8 

90 
30 

42 
11 

Yrs 

28 

29 

17 

16 

2 9 

Ma 
Yrs 

11 

15 

10 

15 

10 

Med 

62 
2 1 

4 6 
16 

33 
10 

100 
37 

4 6 
14 

Max 

69 

~~d 

5 1 
20 

32 
13 

2 
0 

91 
39 

37 
13 

' M l n  

29 

Max 

90 
37 

67 
25 

47 
17 

126 
56 

6 2  
2 2 

Min 

42 
12 

30 
8 

16 
5 

68 
25 

27 
7 

81 
39 

48 
16 

22 
10 

115 
48 

56 
19 

4 2 2 1 2 :  9 

34 
10 

14 
5 

0 
0 

63 
26 

8 
3 

16 

139 
54 

58 
19 

4 

63 
18 

24 
5 



f a l l s  in the form of snow. No floods a re  known to  have occurred a s  a resul t  

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

1894. The est imated peak discharge of th i s  flood was 120,000 cubic feet  per 

second (cfs)  a t  the  White Bird gauging stat ion.  The minimum observed flow 

of 1 ,580  c f s  mcu-red a t  White Bird in  December of 1932. Based on a 55-year 

period of record,  Salmon Basin ha s  an  average annual runoff of 7 ,9  71,000 

acre-feet ,  a t  the  White Bird gauge.  Maximum and minimum annual runoffs 

during that  period were,  respectively 12,470,000 acre-feet in 1965 and 

4 ,200 ,000  acre-feet in  1931. 

Table 4 is a summary of discharge records for se lected gauging s ta t ions  

in Salmon Bas in. Figures 2 ,  3 ,  and 4 ,  a re ,  respect ively ,  summaries of 

monthly and annual discharge for Salmon River near Chal l is ,  a t  Salmon, and 

a t  White Bird. Figure 5 is a generalized summary hydrograph of Salmon River 

a t  White Bird. 
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Figure 2 .  Summary of monthly and annual  d ischarge  
for Salmon River near  Chal l i s  for period 1929- 
1965. Data from U. S. Geological  Survey. 
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Figure 3. Summary of monthly and annual discharge for 
Salmon River a t  Salmon for period 19 13-19 1 6  and 
1 9  2 0- 19 65. Data from U . S . Geological Survey. 
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Figure 4. Summary of monthly and annual discharge for 
Salmon River a t  White Bird for period 19 1 1- 19 17 and 
1920-1965. Data from U.  S. Geological Survey. 



Figure 5. Generalized summary hydrograph of Salmon River 
a t  White Bird for period 1910-1917 and 1919-1966. 
Data from U . S. Corps of Engineers. 
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HISTORY OF FLOODING IN SALMON BASIN 

In general ,  Salmon River and i.ts t r ibutaries have one high-water period 

of several  months duration i n  each  year .  The runoff pattern is character is t ic  

of snow fed streams in  the  Pacific Northwest. Snow accumulates i n  t he  

mountains through the  winter months and t he  high water period usually s t a r t s  

i n  April and extends  through July. Cres t  s t age s  on most of t he  tr ibutaries 

occur in May or  June. About 75 percent of the  annual  precipitation occurs in  

t he  period from November 1 t o  April 30. The magnitude of e ach  annual  flood 

is a function of the  bas in  snow cover and t he  weather during April, May, 

and June. The g rea tes t  flood discharge from a given snow pack occurs when 

t he  bas in  temperatures remain below normal throughout the  early spring and 

then turn abnormally warm about t h e  mi.ddle of May for a period of several  

weeks .  Maximum runoff ra tes  result  when warm ra ins  occur during the  l a s t  

severa l  days  of the  warm snow melt period. 

In t he  one hundred year  period,  1858 through 195 7 ,  there were 13 floods 

in the  Columbia Basin unregulated peak discharges  exceeded 800,000 

cfs a t  The Dal les  on Columbia River, t he  four larges t  being those  of 18 76, 

1894, 1948, and 1956. There are  no deta i led  records of streamflow on 

Salmon River prior t o  19 10 ,  but t he  maximum known s tage  a t  White Bird, based  

on the  present  datum, was about 37.5 fee t ,  result ing in  a n  est imated discharge 

of 12 0 ,000 cfs. It seems almost certain that  the  flood of 18 76 produced a 

peak discharge a t  White Bird in  e x c e s s  of 80,000 cfs, which is considered 

t o  be  the lower limit of flood flow for Salmon River a t  th is  s ta t ion.  In addi- 

t ion t o  the  floods of 1876, 1894,  1948, and 1956, t he  recorded peak discharge 

of the  Salmon River a t  White Bird exceeded 80 ,000  cfs in  1913, 1916, 1921, 

1928, 1933, 1957, 1958, and 1965. lnformation concerning t he se  f loods,  

and the  floods of 1894, 1948, and 1956, are  shown in Table 5 .  

Table 5 .  Peak s t age s  and dis;?,arges in e x c e s s  
of 80 ,000  cfs for Salmon River a t  White Bird. 

Water year 

1894 
1913 
1916 
1921 
1928 
1933 
1948 
1956 
195 7 
1958 1 

Date  

June,  1894 
May 28, 1913 
June 19 ,  1916 
June 9 ,  1921 
May 23, 1928 
June 15 ,  1933 
June 3 ,  1948 
May 24, 1956 
June 6 ,  1957 
May 25, 1958 

Gauge hgight 
(feet) 

Discharge 
(cfs) 

1965 1 ~ u n e  1 2 ,  1965 ( 32.18 96,600 
a Datum changed in  1920 and 193 1 .  
b ~ s t i m a t e d  on b a s i s  of present  datum. 
C May have been higher during period of no record, May 24-26, 1928. 



1876 Flood. 

The second larges t  flood of historical  record a t  The Dal les  on the  

Columbia River was  that  of June,  1876,  but there  i s  no known information 

concerning t h i s  flood in the  Salmon Basin. However, a t  The Dal les  t h i s  flood 

was  only slightly greater  in magnitude than the  1948 flood. 

1894 Flood. 

The flood of 1894 was  preceded by a combination of hydrometeoro- 

logical  condit ions,  including heavy snow pack and rapid m e l t  plus rainfaI.1, 

a l l  of which combined are  considered t o  be  probable maximums character is t ic  

for Columbia Basin a s  a whole. For t h i s  reason ,  t he  1894 flood ha s  been 

used by the  U.  S. Corps of Engineers a s  the  standard project flood for the  

main stem of Columbia River. 

1948 Flood. 

The magnitude of t he  1948 flood was largely the  resul t  of weather 

condit ions during April, May, and the  f irst  half of June rather than the  sl ightly 

above normal snow cover on April 1 .  Temperatures were below normal in  the  

f i rs t  half and above normal in  the  second half of t h i s  period. In t he  f i rs t  

half of t he  period,  cold  a i r  mas se s  coming from a low pressure  a rea ,  centered 

jus t  north of Columbia River Basin, were unstable  and i n  flowing over t he  

mountainous terrain gave up moisture i n  the  form of snow. This cr i t ica l  

period was  character ized by above normal precipitat ion.  

During the  warm period,  mid-May t o  mid-June, a low pressure  system 

was  centered off the  coas t  of northern California, farther south than usual .  

This warm maritime a i r  was  unstable  and a s  i t  moved inland even a small  

orographic lift or convective lift due to  insolat ion heating produced ra in ,  

and thunderstorms became general  in Columbia Basin. During t h i s  period, 

large a reas  of t he  ba s in  experienced temperatures in  t he  8 0 ' s  and 9 0 ' s .  

The runoff resulting from t h e  warm period of mid-May t o  mid-June caused  

widespread flooding throughout Columbia Basin. The magnitude of the  flood, 

i n  comparison with t he  maximum floods of record,  varied considerably on 

various s t reams.  Snake River and tr ibutaries above Weiser  had only moderate 

flood flows in  1948,  and i n  most c a s e s  t h e  peak discharge was  about 50 

percent of t he  maximum of record. Records for Snake River a t  Weise r ,  which 

are an  index of the  magnitude of t h e  flow from Upper and Central Snake River 

ba s in s ,  show a peak discharge in 1948 of 48,300 cfs a s  compared t o  100,000 

cfs ,  the  maximum discharge of record, in March of 19 10. (The flood of 1894 

was considerably greater  i n  magnitude. ) A t  Clarkston,  the  maximum discharge 

in  1948 was  369,000 cfs. Only the  flood of 1894 is known t o  have exceeded 



the  1948 flood on the  lower Snake River. The est imated maximum discharge 

for t h e  1894 flood a t  Clarkston is 409,000 cfs. The fact  that  Snake River a t  

Weise r  had only an  average annual  d ischarge  in  1948 a s  compared t o  a near- 

record flood a t  Clarkston indicates  tha t  major floods occurred on t h e  intervening 

major t r ibutar ies ,  Salmon, Grande Ronde, and Clearwater r ivers.  

During the  period of May 11  t o  23, heavy ra ins  in  Salmon Basin caused  

flows t o  r i s e  t o  endangering proportions a t  many points. In most loca t ions ,  

maximum river s t a g e s  were reached during t h e  l a s t  week i n  May. The 

maximum s tage  was  reached a t  White Bird on June 3 .  On May 29,  the  Gover- 

nor of Idaho declared a s t a t e  of emergency t o  ex i s t  in t he  10 northern counties 

of the  State.  On White Bird Creek, which enters  Salmon River from the  e a s t  

a t  mile 53 .6 ,  continuous high water from May 1 t o  May 30 ,  nullified a l l  the  

flood-fighting efforts made by local  forces during t he  early s t age s  of the  flood; 

washed out a l l  l evee s  and other works protecting the  vi l lage  of White Bird, 

population 300; destroyed about 50 percent of the  vil lage;  and destroyed 

U .  S. Highway 95 for a length of approximately two miles.  On Sla te  Creek,  

a t  mile 66.1  of Salmon River, high water destroyed a l l  of the  flood protection 

works constructed by local  forces over a long period of t ime,  and threatened 

t o  destroy the  major portion of the  vil lage.  The flood fighting efforts of loca l  

res idents  were success fu l  t o  t h e  extent  that  they prevented destruction of any 

buildings . 
1956 Flood. 

During the  1955-56 water year ,  floods i n  Salmon Basin occurred both 

in the  winter and i n  t he  spring. Excess ive  amounts of precipitation along 

t h e  Pacif ic coa s t a l  a r ea s  during the  ten-day period,  December 18-27, 1955,  

caused  disas terous  f loods on most streams.  However, inland of the  Cascade  

Mountain Range i n  Oregon, Washington,  and Idaho, only a few rivers reached 

serious flood s t age s  although almost every streamexperienced a r i s e  i n  flow 

a s  a result  of heavy precipitation and snow melt from abnormally high tem- 

peratures in  December. In general ,  during t he  f irst  few days  of t he  above 

period t he  precipitat ion in  the  inland area fell a s  snow,  but on December 21 

a warm ai r  mass  moved inland deposit ing heavy precipitation and lifting t he  

freezing level  t o  near 10,000 feet in  elevation.  

A s  a resul t  of the  heavy precipitation and snow m e l t ,  Little Salmon 

River had t he  larges t  winter flood i n  the  experience of long-time res iden t s ,  

although t h i s  flood was  exceeded by a snow melt and rain flood i n  June of 

1948. There are  only two precipitation records available for Little Salmon 

River Basin during t h e  December flood. One record is for New Meadows Ranger 



Station a t  a n  e levat ion of 3860 feet  near  t he  upper end s f  the  bas in  and the 

other record is for Riggins Ranger Station near the  mouth of t he  river a t  a n  

elevation of 1840 feet. New Meadows received 4.55 inches  of precipitation 

during the  period from December 19 through December 23. For th i s  same 

period,  Riggins recorded only 1.39 inches .  The maximum recorded 24 hour 

precipitation was 1 .60  inches  a t  New Meadows on December 22. A t  Riggins, 

a maximum temperature of 61 degrees  was  recorded on both December 2 2  and 

23. 

Although t h e  discharge gauging s ta t ion for Little Salmon River near  

Riggins had been discontinued in  February of 1955, on t he  b a s i s  of a high- 

water mark on the  old gauge ,  t he  U.  S. Geological  Survey est imated the  peak 

discharge in December of 1955, a s  7,000 efs. Record keeping was  resumed 

at  t he  Riggins gauge in  1957 and t h e  maxlmum recorded discharge is 6 , 7 2 0  

cfs on May 20 ,  1958. The flood of June 1 ,  1948, was  the  larges t  flood 

experienced by most of the  long-time residents of the  bas in .  On t he  b a s i s  

of slope-area measurements,  t h e  peak discharge of that  flood near the  mouth 

of the river ha s  been est imated a t  9 ,200 cfs. 

Flooding occurred on Little Salmon River in  December, 1955, In t he  

area between t he  mouth of Round Valley Creek and the  mouth of Little Salmon 

River, a reach of 25 miles.  The flood plain of t h i s  flood i s  narrow and c losely  

defined by the  wal ls  of the  s teep-s ided canyon in  which i t  i s  s i tuated.  It 

contains a number of cab ins  and several  small  farmsteads and i s  t raversed 

throughout i t s  length by U .  S .  Highway 9 5 ,  the  only north-south a l l -season 

route in t h i s  part  of Idaho. Although the  highway suffered by far the  g rea tes t  

damage,  a number of buildings a l s o  were destroyed.  Existing intermittent 

privately built  l evee s  were overtopped and completely ineffective during the  

December, 19 55 flood. 

The spring flood of 1956 in  Salmon Basin was  caused  by t h e  melting 

of an  exceptionally heavy snow cover.  Moderately heavy precipitation fell 

over most of t he  Columbia Basin during t he  f a i l  months of October and Novem- 

ber. Although September precipitation was  generally l ight ,  the  amounts 

increased i n  October. November precipitat ion averaged 150 t o  200 percent of 

normal. Heavy precipitat ion followed in  December t o  climax t he  fal l  trend 

toward increasing precipitation and the  December to ta l  averaged about 200 

percent of normal for t he  entire bas in .  In December, rain and abnormally 

warm temperatures i n  some a reas  served t o  sa tura te  the  so i l  to  exce s s ive  

depths even a t  high e levat ions .  A g a ~ n  i n  January,  t h e  precipitation for the  

Columbia Basin w a s  above average with most of t h e  area  receiving 150 t o  200 



percent  of normal. 

Many snow courses  in the  area had snow-water equivalents on April 

1 ,  which were a maximum of record or very near the  maximum of record.  In 

most c a s e s ,  the  snow-water equivalent  was  above average for April 1, varying 

up t o  160 percent  of average.  River ba s in s  which had exceptionally high 

snow covers were in general  the  Upper Snake River and tr ibutaries which head 

along the  Continental Divide,  the  Big Wood, Boise, Payette,  Weiser ,  and 

Salmon rivers which head in the  Sawtooth Mountain Range and t h e  Clearwater  

Rver which heads  along the  Bitterroot Mountain Range. 

A brief warm period near the  end of March caused  some low elevat ion 

snow melt and most s t reams had increasing flows for a short period. This 

was  followed by about t en  days  of below normal temperatures in which flow 

in a l l  s treams receded unti l  temperatures began rising on  about April 7.  For 

the  next two weeks ,  temperatures remained much above normal, which pro- 

duced high stream flow throughout the  bas in .  During the  l a s t  few days  of 

April and the  f i rs t  15 days  of May,  a general  low-pressure condition pre- 

vai led  which was  characterized by above normal precipitat ion and below 

normal temperatures. In Salmon B3sin the  precipitation amounts from about 

May 7 t o  May 9 were significant  enough t o  c ause  flow t o  again  r i se  after  

the  drop caussc! by cold temperatures near the  end of April and the  f i r s t  part of 

May. Beginning about May 1 5 ,  general  high-pressure conditions previ. i led and ,  

except  for brief pe r i ods ,  temperatures remained high until  the  end of June.  

The Salmon River began rising rapidly on May 15 and cres ted on May 24.  The 

peak discharge was  augmented by rainfall which began on May 23. 

The 1956 spring flood on Salmon River resulted in extensive  flooding 

in the  Chal l i s  a r ea ,  50 miles above Salmon, extending from the  U.S.  Highway 

93 bridge two miles above Chal l i s ,  t o  Cronks Canyon damsi te ,  12 miles 

below. There a l s o  was  flooding in  the  vicinity of Salmon. 

1957 Flood. 

General  flooding occurred in June of 1957 along Lemhi River in eas te rn  

Idaho. I t s  normal flow i s  quite small  because  the  drainage area ha s  low 

normal annual  precipitat ion.  High flows on t h e  Lemhi a re  almost  a lways  

caused  by snow melting in  the  high mountains tha t  exceed an  elevation of 

10,000 fee t  in p l ace s .  Temperatures above normal after  about May 2 2  caused  

r ising flows in Lemhi River and the  f lows increased s teadi ly  unti l  about June 

7 ,  when they reached peak discharges  es t imated t o  b e  about 2 ,600 cfs a t  

Salmon and 1 ,830 c f s  a t  the  gauge near  Lemhi. After June 7 ,  t h e  flood flows 

gradually receded until  they reached near normal s ea sona l  flows around 

June 25. This was  probably the  larges t  flood on Lemhi River during t he  



previous 30 y e a r s ,  but records are not avai lable  to prove t h i s  statement.  

According t o  loca l  res idents  and part ial  records ,  the  1957 flood was  3pproached 

In magr?irude In 1927,  1936,  1942,  ;ind 1951. 

1964 Flood. 

In 1964,  although the  peak discharge of the  Salmori River a t  White 

Bird did not reach flood s t a g e ,  a number of small  t r ibutaries in the  lower 

part of the  bas in  caused  limited flooding on June 8 and 9 .  Water veloci t ies  

est imated a s  high a s  17 fee t  per second ,  occurred on White Bird Creek. On 

t he  b a s i s  of slope-area computations a t  White Bird, the  U . S .  Geological  

Survey est imated the  peak discharge of White Bird Creek a s  1 , 840  cfs from 

about 1Ci5 square  miles.  Rapid runoff a l s o  occurred from Slate Creek.  A 

small  privately owned irrigation dam fai led on Lake Creek,  a tributary entering 

Salmon River from the  south a t  mile 9 3 .0 .  The resul tant  surge of mud, rock,  

and debr i s ,  amounting t o  approximately 100,000 cubic  ya rds ,  completely 

dammed Salmon River for about eight  minutes.  

1965 Flood. 

In the  19 64-65 s ea son  there  was  widespread flooding in  the  Snake 

River Basin in  December of 1964. However, flooding was  minor in Salmon 

Basin because  the  bas in  was  shel tered from the  rapid warming and abundant 

moisture experienced by other tributary bas ins  along the  mountain ranges t o  

t he  south and a l s o  because  of the  high elevation of t he  bas in .  Some minor 

flooding was experienced on Little Salmon River and along Salmon River near 

Riggins. The peak flow of Salmon River a t  White Bird during t h i s  period was  

only 27,000 cfs. 

In January of 1965,  there  was  severe  flooding on Grave and Rock 

Creeks.  Grave Creek is a tributary of Rock Creek,  the  l a t t e r  stream entering 

Salmon River from the  north a t  mile 39.1. There were no other reports of 

flooding in the  Salmon Basin i n  January. Because of the  remoteness of much 

of the  bas in  and the  l a ck  of inhabitants  and communications i t  is poss ib le  

tha t  minor unreported flooding occurred along some small  t r ibutaries.  

Runoff i n  June of 1965 was  heavy in t he  Salmon Basin, e spec ia l ly  in  

t h e  upper reaches .  In t h e  vicinity of Salmon, the  r iver was  above flood 

s tage  through t he  entire month of June and was  exceptionally high from June 

8 t o  15. The peak discharge of Salmon River a t  Salmon was  15,900 cfs, 

which is only sl ightly l e s s  than the  maximum of a 52 year  record which was  

16 ,5  00 cfs . Flooding occurred a t  other locat ions  in  the  upper bas in ,  including 

Salmon River above Salmon, Lemhi River, and some other t r ibutar ies ,  but  

t he  flood plain is limited s o  the  area  inundated was  not large.  Some flooding 

a l s o  was  experienced i n  intermittent r eaches  of t he  lower Salmon River during 

the  period June 7 t o  15.  



Table 6 shows peak discharges  a t  seven  s ta t ions  along t he  main stem 

of Salmon River for t he  floods of 1894, 1948, and 1956. 

Table 6 .  Peak discharges  along Salmon River for 
f loods of 1894,  1948,  and 1956. 

Stat ion 

White Bird 
French Creek 
Shoup 
Salmon 
Chal l i s  
Clayton 
Stanley 

Station I Dr::Ezge (peak  discharge in  c f s  for flood of: 

* Estimated 

number 

13-3170 
3150 
3070 
3025 
2985 
2965 
2945 

The discharge values  for the  1894 flood were es t imated on the  b a s i s  of a 

correlation between peak discharge va lues  a t  t he  s even  s ta t ions  for the  period 

of 1945 t o  1956 and the  1894 flood peak of 120,000 cfs a t  the  White Bird 

Station. 

Figure 6 is a frequency curve of annual  peak flows of Salmon River 

a t  White Bird for t he  period of 1894-1965 and Figure 7 shows hydrographs 

( sq ,  mi.) 

13,550 
12 ,270  

6 ,270  
3 ,760  
1 ,800  

802 
35 5 

covering the  months of April, May, and June for the  1948 and 195 6 floods on 

Salmon River a t  White Bird. 

Figures 8 throwh 11 show water surface profi les for the  normal s t age  

and for  t he  est imated 1894 flood s t age  on Salmon River from the  mouth to  mile 

393 near Obsidian.  Both profiles a re  based  on U .  S. Geological  Survey topo- 

graphic maps and river plan-profile s h e e t s .  River mileage va lues  were 

obtained from the  River Mile Index published by the  Columbia Basin Inter- 

Agency Committee in  January of 1965. The normal s t age  profile was  plotted 

by noting mileage values  of contour cross ings  on  the  topographic maps.  The 

1894 flood s t age  was  determined on the  b a s i s  of the  est imated discharge 

values  of t he  s even  s ta t ions  shown in  Table 6. 

Figures 16 through 33 (in Appendix) show a r ea s  probably flooded by 

Salmon River in  the  1894 flood in t he  vicinity of the  following communities: 

White Bird French Creek Ellis 
Slate Creek Shoup Chall is  
Lucile North Fork Clayton 
Riggins Carmen Robinson Bar 
Riggins Hot Springs Salmon Sunbeam 

Stanley 

The extent  of the  flood plain in t h e s e  a r ea s  was  est imated on t he  b a s i s  of the  

1894 flood s t age  profile shown in Figures 7 through 11.  







RIPER MILES 

Figure 8 .  Water  sur face  profiles of Salmon 
River from mouth to Sheep Creek.  



ELEV AT1 ON 



Figure 10. Water surface profiles of Salmon 
River from North Fork to  Bayhorse Creek. 



RIVER MILES 

Figure 11. Water  sur face  prof i les  of Salmon River 
from Bayhorse Creek t o  Fourth of July Creek. 



FLOOD DAMAGES IN SALMON BASIN 

Detailed evaluat ions  of flood damages in Salmon Basin have been 

undertaken only i n  recerat yea r s .  Whiie tfmere may have been newspaper 

accounts  of damages result ing from the  floods of 1876 and 1894, it is doubt- 

ful whether any f inancia l  data were reported. The damage values  l i s t ed  in  

t h i s  chapter  were obtained from post-flood reports of t he  U .  S. Corps of Engineers. 

These va lues  a re  primarily far %IF localities where t he  g rea tes t  damages 

occurred. Although in some c a s e s  an  attempt was  made t o  determine t h e  flood 

damages for t h e  entire bas in ,  it I S  very likely that  minor damages a t  some 

loca l i t i e s  were not reported,  

Following a flood, Corps of Engineers personnel  make extensive  field 

surveys t o  obtain deta i led  hydrologic and economic da t a .  These da t a ,  along 

with other information, a re  analyzed t o  determine flood damages ,  damages  

prevented by flood fights and developed projects ,  and damages preventable by 

authorized,  recommended, arid prospective projects  . Often t he  wide extent  

of a reas  flooded prevent deta i led  surveys  for a l l  a r ea s  flooded, but an  attempt 

is made t o  obtain deta l led  surveys of a l l  major dra inages  and for those  a reas  

in  which future f l o ~ d  control projects  might be  s tudied.  Detailed surveys 

involve complete coverage arid do  not employ sampling technique s . 
Salmon Basin i s  very sparcely  se t t l ed ,  the  l a rges t  communities being 

Salmon, ChaBli s ,  New Meadows,  and Riggins. The 1965 est imated populat ions 

of t he  t en  l a rges t  cornmur~lties are  a s  follows: 

Salmon 2,944 Meadows 250 
Chal l i s  73 2 Baker 200 
New Meadows 647 Clayton 125 
Riggins 588 Gibbonsvil le  125 
White Bird 25 3 Leadore 112 

Salmon River and i t s  t r i b u t a r ~ e s  In general  flow ip, well-defined channels  with 

depths  adequate for carrying flood waters with minimum overflow of river banks ,  

Small t r ac t s  of land along the  streams are recurrently covered by annual 

f reshe t s ,  but usual ly  t he se  are in primitive a reas  with l i t t l e  or no develop- 

ments. Exceptions t o  t h i s  occur where overbank flooding h a s  resulted i n  

damages i n  the  upper reaches  of t h e  main stem between Chal l i s  and Shoup, 

along t he  main stem between Rlgglns and White Bird, along Little Salmon and 

Lemhi Rivers, and along lower White Bird Creek.  

Figure 12 shows a r ea s  in Salmon Basin from which significant  flood . 

damage ha s  been reported in t he  post-flood reports  of t he  Corps of Engineers. 

These reports cover t he  f loods of 1948,  1956, 1957,  1964,  and 1965. 





1948 Flood. 

The flood on Salmorr River in 1948 was  characterized by extremely high 

stream veloci t ies  result ing in  ser ious  bank eros ion,  topsoi l  eros ion,  damage:; 

t o  bridges and highways,  and the l o s s  of one l i fe .  Because th i s  stream 

t raverses  generally rough and rugged territory through narrow va l leys  and 

precipitous canyons ,  irnprovements such  a s  farms, roads ,  and bridges,  which 

a re  s i tuated in the  flood plain a re  very vulnerable t o  high velocity f lows.  The 

to ta l  damages in  the  bas in  based on 1948 pr ices  were evaluated a t  $546,000,  

consis t ing of $289,000 of damages t o  roads  and br idges ,  $124,000 of damages  

t o  agricultural properties and $55,690 of damages t o  res ident ia l  propert ies along 

t he  s t reams.  The damage t o  roads and highways was  greatly increased because  

of the  fac t  that  in many locat ions  the  flood eroded away the  narrow bench on  

which the  roadway was  located and very expensive  relocations were required. 

Extensive damages  fn t he  ba s in  were found only in two general. a r ea s .  

These were located along the  headwaters in  t he  vicinity of Salmon, extendincr 

upstream a s  fa r  a s  Chal l i s ;  along t he  lower reaches  of t h e  Lemhi River; and 

downstream a s  far  a s  Shoup. Dow~s t rea rn  from Shoup almost  a l l  of the  way 

t o  Riggins, the  r iver runs through a narrow, pract ica l ly  uninhabited canyon.  

From Riggins to White Bird and part way up Little Salmon River a re  winding 

va l l ey s  containing severa l  irrigated farms. These a r ea s  suffered considerable 

damage.  Heavy damage,  including des t ruct ion of t he  only road serving a 

considerable  area on both s i de s  of Salmon River a l s o  occurred on Rock and 

Grave Creeks .  The flood on White Bird Creek caused  very severe  damages  in  

and near  White Bird. Total. damages on Salmon River consis ted  of $32,400 

on the  upper Salmon above Shoup, $44,100 below the  canyon,  $223,500 o n  

Little Salmon River, $116,600 on  White Bird Creek,  $121,000 o n  Rock and 

Grave Creeks ,  and $ 7 , 4 0 0  elsewhere. 

Areas flooded i n  the  bas in  were a s  follows: 

Agricultural l ands  including 
suburban home t rac ts  15 ,253  ac r e s  

Urban res ident ia l  t r ac t s  20 
Was t e  l ands  2 ,727 

Total 18 ,000  ac r e s  

Flood damages  by types  and locat ions  were a s  follows: 

Agricultural property $123,980 
Residential  property 55 ,690  
Commercial. property 24,900 
Industr ial  property 34 ,900  
Public property 2 ,300 
Ut i l i t ies  4 ,800 
Transportation faci l i t ies  289,600 
Flood control fac3lities 

Total 



The following break-down was made of the  agricultural damages: 

Land damage $23,400 
Crops 16,750 
Live s tock 18,280 
Improvements 53 ,900  
Equipment 1 ,000  
Irrigation and drainage 2 ,750 
Increased cos t  of production 3 ,600 
Other 4 ,300 

Total $123,980 

The only avai lable  flood control protection in the  bas in  was  a n  ear th  

d ike  about one-quarter mile in  length which had been constructed t o  protect 

the  vil lage of White Bird on  White Bird Creek. 

1956 Flood. 

A s  mentioned in the  chapter  on the  history of flooding i n  Salmon 

Basin, winter flooding in the  1955-56 s e a s o n  occurred on Little Salmon River 

in December of 1955 in the  area between the  mouth of the  river and t he  mouth 

of Round Valley Creek. A field survey of t he  area was  made in March of 

1956 after high water had subsided and when the  extent  of flood damages could 

be  real is t ica l ly  appraised.  

The State Highway was severely damaged a t  a number of loca t ions ,  

about 200 ac res  of land were flooded, and some buildings were destroyed.  

Total damages have been est imated a t  $685,000. The flood plain of t h i s  

flood i n  t h i s  reach of Little Salmon River i s  narrow and c losely  defined by 

the  wal ls  of the  steep-sided canyon in which i t  is s i tuated.  I t  conta ins  a 

number of cabins  and several  small  farmsteads and i s  t raversed throughout its 

length by U .  S. Highway No. 95.  The to ta l  valuation of property in the  flood 

plain of t h i s  flood h a s  been est imated a t  $1,212,000.  The greater part of 

t h i s  value  is in t he  State Highway. 

The Highway suffered by far  the  greates t  damage. In several  locat ions  

i t  was  completely washed away and in o thers ,  s o  heavily eroded a s  t o  c a u s e  

the  roadbed t o  col lapse .  One bridge was  severely  damaged. The effects  of 

t he  flood were s o  extensive  tha t  t he  highway was  c losed for nearly two weeks .  

Total damage t o  t he  highway, including traffic interruptions was  est imate4 

a t  $572,000. 

A t  l e a s t  one  farmstead building group and seven  rural res idences  or 

cab ins  were completely destroyed.  Other farmstead building groups and 

cabins  were flooded. Existing local ly  constructed l evee s  suffered about 

$8,000 damage. 

There a r e  no reservoirs  of significance on the  Little Salmon River 

watershed.  The exist ing intermittent privately built  l evees  are  minor in extent .  

These were overtopped and completely ineffective during t he  December 1955 flood. 



The 1956 spring flood on Salmon River c a u s e d  damages est imated a t  

$250,000.  There w a s  extensive flooding i n  t h e  Chal l i s  a r e a ,  50 miles above 

Salmon, extending from the U .  S . Highway 9 3 bridge two miles above Cha l l i s ,  

t o  Cronks Canyon damsi te ,  12 miles below. In t h i s  a rea ,  damages resul ted  

from a sand  and gravel  overlay being deposi ted  on cult ivated and pas ture  

l ands  from bank eros ion,  with new channel  cut t ings  and accompanying damage 

t o  irrigation headworks and d i t ches .  In t h e  reach from Cronks Canyon damsi te  

t o  10 mi les  above Salmon, the damages were principally t o  U.  S. Highway 93 

which had one 800 foot sec t ion  destroyed and many reaches  badly eroded. 

Three local  road bridges spanning Salmon River were destroyed i n  t h i s  reach.  

In the  reach  from 10 miles  above Salmon t o  20 mi les  below, various l e v e e s  

including t h e  Salmon-Tomanovich l e v e e  protecting t h e  town of Salmon were 

badly eroded. Damages prevented by l e v e e s  protecting Salmon were est imated 

t o  b e  $80,000.  The l e v e e s  suffered damages  es t imated t o  b e  $30,000.  

1957 Flood. 

A field reconna i s sance  along Lemhi River w a s  made during J u n e ,  1957,  

t o  determine the  extent  and character  of t h e  damages suffered by ranchers  i n  

t h e  flooded a rea .  Lemhi Valley is primarily a n  agricultural  d is t r ic t  producing 

large  quant i t ies  of beef c a t t l e ,  and sheep .  

Approximately 700 a c r e s  composed of agricultural  land and roads  were 

inundated and suffered damaqe es t imated a t  $135,000.  Total va lue  of property 

affected is es t imated a t  $460,000 and inc ludes  r o a d s ,  br idges ,  farm l a n d ,  

r e s i d e n c e s ,  and irrigation s t ructures .  Flooding occurred for approximately 

48 hours and ranged in  depth from three  fee t  t o  a few inches .  

Agricultural damage accounted for a major portion of t h e  to ta l  and 

amounted t o  approximately $100,000.  Pasture and alfalfa acreage suffered 

severe  damage from eros ion and s i l t a t ion ,  irrigation s t ructures  were damaged,  

f ences  were washed away ,  and bridges were destroyed or badly damaged. 

Farm owners bordering the  river spent  considerable  funds and effort c leaning 

t h e  river channel  of debr is  and gravel  depos i t s  af ter  t h e  flood waters receded.  

Damage t o  State and county roads  and bridges was  est imated t o  b e  

$34,000.  State Highway 28 borders Lemhi River a t  many points  and t h e  high 

water  caused  considerable  erosion t o  t h e  roadbed. County roads  were inundated,  

the i r  s u r f a c e s  were eroded i n  some a r e a s  and buried under severa l  feet of 

debris  i n  o thers .  

Damage in  Salmon, a t  t h e  confluence of Lemhi and Salmon rivers was  

limited t o  a n  es t jmated $1 ,000  involving one res idence .  



There were no extensive  flood protective works on Lemhi River. Indi- 

v iduals  attempted to  keep t he  channel  c lea r  adjacent  to  thei r  property, but 

no cooperation exis ted  between land owners. A s  a resu l t ,  t h e se  scattered 

improvements offered l i t t le  protection during t he  flood. 

1964  Flood. 

Rapid runoff of White Bird Creek and Slate Creek,  both relatively smal l ,  

s t e ep ,  westward,  flowing tr ibutaries caused erosion damage along thei r  

downstream reaches .  The flood fight on White Bird Creek was  hampered by 

washout of a bridge which provided a c c e s s  t o  a quarry, s o  sui table  rock for 

riprap was  sca rce .  A 350-foot length of l evee  in  White Bird was  seriously 

threateced by erosion caused  by high-velocity flow in  t he  creek.  

The failure of the  dam on Lake Creek resulted i n  t he  complete destruction 

of two homes and adjacent  buildings,  a trai ler  house ,  and several  c a r s  and 

t rucks .  About five m i l e s  of forest  service  road and two bridges were destroyed 

on Lake Creek ,  and one bridge over Salmon River was  damaged. One abutment 

of the  Salmon River bridge was washed out ,  thereby isolat ing a l l  upstream 

areas .  Several  small s t reams,  primarily i n  Nez Perce National Forest ,  

produced significant  erosion damage. Except for the  damage result ing from 

t h e  Lake Creek dam fa i lure ,  there  was  l i t t l e  or no flooding on the  main stem 

of Salmon River. 

It i s  est imated that  damages a t  White Bird amounted t o  $27,000.  Of 

t h i s  t o t a l ,  $10,000 is t h e  est imated cos t  of the  flood fight by local  fo rces ,  

$2,000 is the  cos t  t o  the  Corps of Engineers and $15,000 is the  es t imated 

amount of damage to  t h e  exis t ing l evee .  On Sla te  Creek, damage t o  a sawmill 

and t o  three nearby houses  was  es t imated t o  be  $2 ,000 .  The U .  S. Forest 

Service est imated that  damages t o  roads ,  br idges ,  and other fac i l i t ies  i n  the  

Nez Perce and Payette National Fores ts  amounted t o  $138,000 of which nearly 

$125,000 was  caused  by t he  Lake Creek dam fai lure.  In addition, damage 

t o  private propert ies by the  dam failure amounted t o  $35,000.  

The timely and success fu l  flood fight a t  White Bird prevented des t ruct ion 

of t he  l evee  and extensive  damages t o  t h e  town. If the  local  people and t he  

Corps of Engineers had not expended a major effort t o  stem the  l evee  cutt ing,  

it is probable that  300 t o  400 feet  of l evee  would have completely washed 

away. The White Bird l evee  and flood fight is  es t imated t o  have jointly pre- 

vented $180,000 i n  flood damages i n  t he  town of White Bird. 



1965 Flood. 

In the  Janusry , 19 65 ,flood , the Grave Creek road,  the  only a c c e s s  road 

from Cottonwood t o  r a n c h e s  in the  area between Salmon and Snake r ivers ,  

suffered severe  flood damage. The loca l  highway dis t r ic t  cleared much of 

the  gravel-clogged channel  in repair of t h i s  road.  However, one reach up- 

stream of t he  road repair  area was  in immediate need of channel cleaning of 

gravel  and debris  t o  prevent further damage t o  the  county road from snowmelt 

runoff during the  spring season .  The Corps of Engineers cleared and renovated 

t h i s  reach of Grave Creek channel  a t  a co s t  of $3,104.  The only other flood 

damage reported in the  bas in  for t h i s  period was  $1,000 of damage t o  f i sh  

sc reens  on Lemhi River. 

In t he  June flood, the  reach from the  town of Chal l i s  t o  North Fork 

experienced damages est imated a t  $47,600 with some 200 ac res  flooded. 

Along t he  lower Lemhi River, damages were est imated a t  $19,400 with about 

40 ac r e s  flooded. The following indicates  the  c lass i f ica t ion of damages: 

;;lassificc?tion Salmon River Lemhi River Total 

Agr lcudtural $10,000 $ 5 ,200  $15,200 
Public l z i l ' l  i e s )  5 ,000 5 ,000 
Ro8ds, bridges 31,600 9 ,200 40,800 
Emergency expenditures 

(ci ty & county) 20,000 20,000 
Totals $61,600 $19,400 $81,000 

Lemhi County, t he  City of Salmon, and t he  Corps of Engineers conducted 

an aggress ive  flood fight a t  Salmon. The emergency operations prevented 

substant ia l  damage t o  the  city sewage  plant ,  swimming pool, severa l  br idges ,  

and other property and development. An exist ing l evee  prevented ser ious  

flooding in town, but some emergency work was  required t o  prevent flanking 

of the  l evee  by high water. The to ta l  damages prevented a t  Salmon were 

est imated a t  $132,000.  It is considered that  half of tha t  to ta l  i s  creditable 

t o  the  exist ing l evee  and half t o  the  emergency flood fight .  

Summary. 

Table 7 is a summary of flood damages in Salmon Basin. Based on 

the  va lues  shown in t h i s  t ab le ,  Figure 13 was  prepared which is a plot of 

est imated flood damage in  t he  Salmon Basin ve r su s  peak discharge a t  the  White 

Bird gauging s ta t ion.  In  preparing t h i s  char t ,  the  damage values  in  Table 7 

were adjus ted to 19 70 prices and were further inc reased ,  by using census  

a s s e s s e d  valuat ions ,  t o  reflect  the  1970 level  of development. By using 

t h i s  chart  in conjunction with Figure 6 ,  the  frequency with which various 

est imated to ta l  ba s in  damages will occur c an  be  obtained.  The following 
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Figure 13. Estimated flood damage in Salmon Basin versus  
peak discharge a t  White Bird gauging s tat ion.  Damages 
based  on 1970 prices  and 1970 leve l  of development. 



table  shows the  est imated average annual flood damage in  Salmon Basin, under 

the 1970 leve l  of development, and to ta l  damages projected t o  1980, 2000, and 

Agricultural $ 40,000 

Rural non- agricultural 3 ,000 

Urban and related 20,000 

Total for 19 70 level  d 
development 65,000 

Total projected t o  1980 
leve l  of development 90,000 

Total projected t o  2000 
leve l  of development 130,000 

Total projected t o  2020 
leve l  of development 200,000 



FLOOD CONTROL NEEDS FOR LOWER COLUMBIA RIVER 

Floods in Columbia River Basin c a u s e  damage t o  many loca l i t i e s .  How- 

ever ,  the  major damage occurs  in the  a reas  along t he  140-mile reach of Colum- 

bia River downstream from Bonneville Dam. About 60 percent of the  overflow 

area in t h i s  reach is part ial ly protected by l evee  and upstream storage regulat ion.  

Although the  projects  exist ing and under construction will afford some flood 

protection,  extensive  damage will s t i l l  resul t  from a major flood. Engineering 

and economic considera t ions  l i m i t  s a f e  l evee  capaci ty  generally t o  a flow of 

800,000 cfs a t  The Dal les ,  Oregon. Control t o  t h i s  flow h a s  been  considered 

an  acceptable  and des i rable  ini t ial  goal  for flood regulation. Regulation of a 

flood of 1894 magnitude t o  a flow of 600,000 cfs a t  The Dal les  is a des i rable  

further goa l  in view of t he  t rends  of future flood plain u s e  a s  well  a s  the  

poss ibi l i ty  tha t  a considerably larger flood than the  record flood of 1894 might 

occur ,  although very infrequently. Under present  condit ions,  construction 

of fac i l i t ies  t o  regulate flows a t  The Dal les  t o  l e s s  than 800,000 cfs cannot 

be  justified because  the  benefit from addit ional  upstream s torage for flood 

control i s  only 11 cen t s  per ac re  foot.* 

By 195.5 only a portion of the  speci f ic  s to rages  proposed for flood 

control in  the  Main Control Plan of House Document 53 1 ,  8 1 s t  Congress ,  

2d Sess ion ,  appeared t o  be  a t ta inable .  A revised flood control plan for the  

lower river was  therefore developed in  House Document 403, 8 7th Congress ,  

2d Sess ion.  This p lan took into considerat ion the  changed condit ions of 

reservoir  s torage,  experience gained in flood regulation after  the  1948 flood, 

and ana lys i s  of the  1956 flood e f f ec t s  on storage regulation and levee  require- 

ments. In addit ion,  the  soundness  of the  over-all plan of control by a com- 

bination of storage and l evee s  was reviewed, and further ana lys i s  was made 

of the  effect  of irrigation deplet ions and natural  l ake  storage on  streamflow 

reduction. 

A t reaty between the  United S ta tes  and Canada relating t o  cooperative 

development of the  water resources  of Columbia River Basin was signed on 

January 17,  1961. Under t h i s  t rea ty ,  s torage amounting t o  15,500,000 acre-  

fee t  will b e  provided in Canada.  Of t h i s  s torage,  8 ,450 ,000  acre-feet wil l  

b e  usable  for increasing flood protection in t he  United Sta tes .  Also, the  

treaty provides tha t  addit ional  storage in Canada,  in e x c e s s  of the  8 / 4 5  0 ,000 

acre-feet ,  and within the  l imits  of exist ing fac i l i t i e s ,  wil l ,  on ca l l ,  b e  

* 
Written Communication, E .  L. White,  Pacif ic Northwest River 

Basins Commission, 1969. 



operated a s  required t o  meet flood control needs  during t h e  period for which 

t h e  ca l l  is made. 

During t he  time tha t  House Document 403 was  being reviewed, t h e  

Canadian Treaty was  in  t he  p rocess  of rat if icat ion.  On t he  b a s i s  of the  

t rea ty ,  projects  previously proposed i n  House Document 4 03 were re-examined 

and t hose  projects  found not economically justified on a l a s t  added b a s i s  

were eliminated. 

A s  indicated i n  Table 8 ,  reservoir  projects  exist ing and under construc- 

t ion i n  t he  United Sta tes  presently provide a to ta l  of about 17,310,000 acre-  

feet of s torage capaci ty  usab le  for flood control i n  Columbia River Basin. 

This s torage will regulate a flood of 1894 magnitude, the  maximum of record,  

which had a flow of 1 ,240,000 cfs a t  The Dal les ,  t o  a flow of 800,000 cfs a t  

tha t  point ,  which is t h e  in i t ia l  objective for flood control on Columbia River. 

The 8 ,450 ,000  acre-feet  of Canadian s torage,  plus t he  storage avai lable  a t  

projects  exis t ing or  under construction i n  t h e  United S t a t e s ,  a s s u r e  control 

of flood flows of 1894 magnitude t o  about 700,000 cfs a t  The Dal les  under 

virtually any foreseeable  condit ions of runoff sequences  or a rea l  distribution. 

The objective t o  control t o  600,000 cfs a t  The Dal les  will require a to ta l  of 

about 32,500,000 acre-feet  of usab le  s torage,  or about 6 ,740,000 acre-feet  

in  addition t o  t he  projects  constructed or under construction in t h e  United 

S ta tes  and the Canadian Treaty projects .  

A modified l i s t  of storage projects  included in  t he  Major Water Plan 

of House Document 403 i s  shown in  Table 9 .  A s  indicated in t h e  d i s cus s ion  

of Table 8 ,  the  United S ta tes  projects  l i s t ed  a s  "constructed" and "under 

construction" will provide 1 7 , 3  10,000 acre-feet of storage which is sufficient 

t o  at tain t h e  ini t ial  goa l  of regulating t he  1894 flood t o  800,000 cfs a t  The 

Dal les .  Some of t he  projects  l i s t ed  a s  "potential"  could be  required t o  help  

fulfill  the  addit ional  requirement of 6 ,740,000 acre-feet  to  a t t a in  t he  600,000 

cfs objective.  It i s  poss ible  that  some of t he  on-call Canadian s torage 

mentioned previously could be  used  a s  a portion of t h i s  increased s torage 

requirement. 



Table 8 .  Effect of storage facili t ies,  existing, under 
construction, and proposed, on 1894 flood a t  The 
Dalles . 

a Amount of usable storage in any reservoir or system depends upon the degree of control 
exercised over the flood and the effects oi  other reservoirs in modifying inflows and 
timing of peak flows, so that available storage can be used effectively. 

Storaqe conditions 

1. 1894 conditions 

2. Initial flood control 
objective 

3 .  Canadian Treaty storage 
added to  storage exist- 
ing and under construc- 
tion 

4. Ultimate flood control 
objective a t  The Dalles 

b ~ o t a l  for existing projects or projects under construction in the United States.  

C Includes 8,450,000 acre-feet of Canadian Treaty storage to be made available prior to 
1985. 

1894 flood a t  
The Dalles 

(cfs) 

1.,240,000 

800,000 

700,000 

600,000 

Usable storage (acre-feet) 

Total required 

17,300,000 

26,000,000 

32,500,000 

Available from projects existing 
under construction, or proposed a 

17,310, O O o b  

25,760, 00oc 

2 5 , 7 6 0 , 0 0 0 ~  



Table 9 .  Reservoir s torage p r o ~ e c t s  l i s t ed  under 
Major Water Plan of House Document 403, 
8 7th Congress ,  2d Sess ion ,  modified t o  re- 
flect Canadian Treaty storage and current 
condit ions.  

Project 

CONSTRUCTED: 
Hungry Horse 
Grand Coulee 
Wanapum 
Priest Rapids 
Pal isades  (with 

Jackson ~ a k e )  
Anderson Ranch 
Arrowroc k 
Lucky Peak 
Deadwood 
Cascade  
Brownlee 
John Day 

River 

So. Fk. Flathead 
Columbia 
Columbia 
Columbia 

Snake 
So. Fk. Boise 
Boise 
Boise 
Deadwood 
N. Fk. Payette 
Snake 
Columbia 

Subtotal 

s torage capac  

Total avai lable  

ty  (acre-feet) 
Usable flood 

control s torage,  
1894 flood 

UNDER CONSTRUCTION: 
Libby 
Dworshak 

POTENTIAL: 
Flathead Lake 

Outlet Improve- 
ment 

Knowles 
High Mountain Sheep 
Lower Canyon 
Garden Valley 

water 
Subtotal 

Flathead 
Flathead 
Snake 
Salmon 
Payette 

Subtotal 

Kootenai 
N. Fk. Clear- 

I Grand Total 1 30,685,000 25,510,000 

1 ,430 ,000  
6 ,440 ,000  

a Increase  i n  u s e  of exist ing storage space  for flood control.  

5 , 010 ,000  

1 ,430 ,000  
6 ,440 ,000  

b ~ n c r e a s e  in  u s e  of to ta l  flood control s torage s p a c e  in  Payette 
River Basin. 

5 ,010 ,000  



FLOOD CONTROL NEEDS I N  SALMON BASIN 

The Salmon River i s  confined t o  narrow rocky canyons  throughout most 

of its length.  The relat ively l i t t le  development that  e x i s t s  in  the bas in  i s  

concentrated primarily in the vicinity s f  Cha l l i s ,  Salmon, Riggins, and White 

Bird. A l l  of t h e s e  towns have properties that  a r e  damaged by f loods.  There 

are  a few scat tered ranches  along the  Lernhi, Pahsimeroi, and Little Salmon 

r ive rs ,  and White Bird Creek ,  tha t  have  pasture l ands  in the  flood p la ins .  

There a re  no extensive  flood protective works in Salmon Basin. The 

only dam ever constructed on t he  main stern 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 u sed  in connection with a small  hydroelectr ic plant  t o  

furnish power for t h e  Sunbeam Mine. Mining activi ty c ea sed  prior t o  1930 and 

s i nce  then the  dam has  been breached and only a portion of the  left abutment 

remains in tact .  There are  many small  s torage reservoirs  in  the  bas in  tha t  

are  used  for s tock watering and for irrigation. However, t h e s e  reservoirs  a r e  

s i tuated on small  t r ibutaries and a re  largely ineffective for flood control 

except  very local ly .  

The City of Salmon is protected by a l evee  1 .2  miles long which was  

constructed by the  Corps of Engineers in  1954. This l evee  suffered some 

damages in the  1956 flood. An emergency l evee  about one-fourth mile in  

length t o  protect t he  town of White Bird was  completed on White Bird Creek 

by t he  Corps of Engineers in  1955. A t  numerous p l ace s  in Salmon Basin 

individuals have built small  earth d ikes  and have taken act ion necessary  t o  

keep c l ean  tha t  part of the  part icular  stream channel  that  borders their  pro- 

perty. In general ,  very l i t t l e  cooperation ex i s t s  between land owners,  and a s  

a resul t  t he se  scat tered improvements usual ly  offer l i t t l e  protection during 

floods. 

Measures  that  c an  b e  taken t o  help a l l ev ia te  flood damages in Salmon 

Basin include s torage,  additional c h a m e l  and l evee  works,  non-structural 

measures  and combinations of t h e s e  measures .  Most  of the  flood damages 

in the  bas in  occur in  t he  upper reaches--above the  town of North Fork. 

Therefore, s torage developments on the  segments  of Salmon River from North 

Fork t o  its confluence with t he  Snake River would contribute l i t t l e  t o  the  

control of flood damages  in the  bas in .  It  i s  est imated tha t  1 ,300,000 acre-  

fee t  of storage in the  upper part of the  bas in  would afford complete flood 

control for  the  reach of Salmon River frorn Chal l i s  t o  North Fork. Storage 

developed below North Fork would corm-ibute t o  t he  control of floods on the  

lower Columbia River. 



A channel  and l evee  project is needed to a l levia te  the  flood problem in  

the  vicinity of Chal l i s .  The exist ing channel  project  a t  Salmon protects  tha t  

town from flows on Salmon River, but a portion of t h e  town rece ives  damages 

from high flows on Lemhi River. Either upstream s torage on Lemhi River or 

channel  work on t he  lower reach a t  Salmon i s  needed to a l levia te  flooding. 

Implementation of flood plain zoning possibly could reduce future damages i n  

t he  Chal l i s  a n d  Salmon a reas .  

Occasional ly ,  there  have been  substant ia l  flood damages  on Little 

Salmon River. By far  the  greates t  part of t he  damages have been infl icted 

on  U .  S. Highway 9 5  in  t he  lower reaches  of the  stream. This portion of t he  

stream bas in  i s  narrow, rocky, and steep-walled. In addition to t he  highway, 

there  a re  several  ranches  and a number of homes,  small  bus ine s s  es tabl ish-  

ments ,  and resor ts  located along the  stream bottom. A s torage project i n  the  

upper reaches  of Little Salmon i s  needed to protect  t h e s e  improvements from 

flood damages.  

The only other area in  Salmon Basin where floods c a u s e  substant ia l  

damages i s  on White Bird Creek a t  White Bird. For comprehensive protection 

there i s  a need for raising and strengthening the  exis t ing emergency levee .  

White Bird l i e s  in  the  bottom of a narrow valley with l i t t l e  avai lable  land free 

from f loods ,  s o  there  appears  to be  l i t t l e  opportunity t o  reduce damages by 

non-structural means a t  t h i s  town. 



FLOOD CONTROL RESERVOIR SITES IN SALMON BASIN 

Salmon Basin h a s  t remendous  potent ia l  for s to rage  development .  

However ,  mos t  of t he  potent ia l  s to rage  s i t e s  a r e  loca ted  be low North Fork 

where  they  would cont r ibute  l i t t l e  t o  flood damage reduct ion  in  t h e  b a s i n .  

H o u s e  Document 531 l i s t e d  a n d  described 20 po ten t i a l  s to rage  s i t e s  in  Salmon 

Bas in .  The r ev i sed  p lan  in House  Document 403 reduced t h i s  number t o  o n e ,  

t h e  Lower CanTron P rc j ec t ,  ~ l t h o u g h  t h e  Freedom and Crev ice  s i t e s  a l s o  were 

d e s c r i b e d .  Whi le  some flood control  b e n e f i t s  would a c c r u e  t o  l o c a l  a r e a s  

a long S2lmon River,  t h e  prfmary purpose  of s to rage  a l loca ted  t o  flood cont ro l  

in  t h e  po ten t i a l  p ro jec t s  desc r ibed  i n  both documents  w a s  for t h e  reduct ion  

of flood p e a k s  in t h e  lower  Columbia River. 

The preliminary draf t  of t h e  mater ia l  o n  Subregion 6 for t he  Flood 

Control  Appendix of t h e  Columbia North Pac i f ic  Region Comprehens ive  Frame- 

work Study* l i s t s  15 potent ia l  s to rage  s i t e s  in  Salmon Basin including t h o s e  

of primary benef i t  t o  t h e  lower Columbia a s  wel l  a s  t h o s e  of primary benef i t  

t o  t h e  b a s i n .  Table 10 c o n t a i n s  information on  a l l  of t h e  s i t e s  e x c e p t  t h o s e  

o n  Middle  Fork S3lmon River. Because  Middle Fork h a s  b e e n  d e s i g n a t e d  a s  

a wild and  s c e n i c  r iver  i t  i s  a s sumed  tha t  future development  o n  t h a t  s t ream 

wil l  no t  b e  cons ide red .  Figure 14 i s  a map of Salmon Basin showing t h e  

loca t ion  of t h e  po ten t i a l  s to rage  s i t e s  l i s t e d  i n  Table 10 .  Figure 15  i s  a 

condensed  profi le  showing t h e  port ion of t h e  p ro jec t s  o n  t h e  main s tem of 

Salmon River. Brief desc r ip t ions  of t h e  p ro jec t s  l i s t e d  in  Table 10  a r e  g iven  

below: 

Lower Canyon Project .  

The Lower Canyon dams i t e  is l o c a t e d  on  Salmon River about  0 .5  mi les  

above  i t s  conf luence  with Snake  River. The s i t e  could  b e  developed i n  con- 

junct ion with s e v e r a l  a l t e rna t ive  p l a n s  of development  for Middle Snake River 

Bdsin.  The a n a l y s i s  i n  H o u s e  Document 403 c o n s i d e r s  the  pro jec t  in  a p l an  

including t h e  High Mounta in  Sheep a ~ d  China Garden p ro jec t s .  At maximum and 

normal pool  e l eva t ion  1 5 7 5 ,  t h e  reservoi r  would ex tend  about  70 mi l e s  ups t ream 

o n  Salmon River t o  t h e  Freedom d a m s i t e .  The g r o s s  capac i ty  of t h e  reservoi r  

a t  maximum pool  l e v e l  would b e  3 , 7 0 0 , 0 0 0  acre- fee t  and  t h e  su r face  a rea  

would b e  1 7 , 1 5 0  a c r e s .  Usab le  s to rage  s p a c e  for flood cont ro l  and  power 

would b e  2 , 5  0 0 , 0 0 0  ac re - f ee t  with 2 08 f ee t  of drawdown t o  e l eva t ion  1367.  

*Current ly be ing  prepared by the  Columbia-North Pac i f ic  Technica l  

Staff of t h e  Pac i f ic  Northwest  River Bas ins  Commiss ion .  



Stream - 

Salmon River 
S a l m o ~  River 

Little Salrnsr, Rlver 

Salmcn River 
Sal,rnon River 

S ~ u t h  Fork Salmon Riv 
Secesh River 

Salmon River 
Salmon River 
Salmon River 
Salmon River 

Lemhi River 

Salmon River 

Chal l i s  Creek 

Table 10. Potential  flood-control s torage s i t e s  
i n  Salmon Basin. 

Lower Canyon 
Freedorn 

Round Valley I 
Crevice 
Crevice (a l ter .  ) 

Rattlesnake 
Long Gulch 

Growler Rapids 
Black Canyon 
Pinnacle Peak 
Indianola 

Texas Creek I 
Pahsimeroi I 

Chall is  Creek 

River 
mile - .. .- 

0.5 
69.3 

Effective Normal 
pool e levat ion 
( f t *  above MSL) --- 

1575 
222 1780 

Potential  s torage (acre-feet)  

Usab le  T S L - - -  --- -- 
3,700,'300 2,500,000 
285, OG0 'r 1 24,000 

*From low water elevation to normal pool e levat ion.  

425,OOO 
6010, GOO 
790,OOG 
365,OGO 

300,000 
425,000 
445, GOO 
265,000 







Fish fac i l i t i e s  and out le t  works would be des igned t o  function ini t ial ly a t  t h i s  

minimum pool l eve l .  With poss ib le  l a t e r  addit ion of s torage  upstream a t  the  

Crevice s i t e ,  reservoir  drawdown could be  reduced t o  130 f e e t ,  providing 

1 , 8 0 0 , 0 0 0  acre-fee t  of usab le  s torage ,  without a l tera t ion of t h e  in i t ia l  pro- 

jec t .  The dam structure would b e  of the  rockfill  type containing approximately 

2 5 , 0 0 0 , 0 0 0  cubic  ycr:. ; cf embankment material .  The structural  height  of the  

dam would be  about 700 fee t  and i t s  c r e s t  length a t  e levat ion 1585 would be  

2200 fee t .  

Freedom Project . 
Freedom damsi te  is located  on Salmon River a t  mile 69 .3  about 17 mi les  

downstream from Riggins and 3 miles above White Bird. This projec t ,  which 

would be located  next  downstream from the  Crevice  projec t ,  would be primarily 

a head development for power production with only enough s torage  t o  regula te  

r e l e a s e s  from Crevice  and t o  control inflow below that  locat ion.  Normal pooi 

would be  a t  e levat ion 1780 a t  which l eve l  the  reservoir  would extend 24 miles 

up Salmon River to  a point 7 miles below Riggins. The pool l eve l  i s  limited t o  

1780 in order not t o  c a u s e  major disruption to  the  town of Riggins. The g ross  

capaci ty  a t  t h i s  e levat ion would be  285,000 acre-fee t  and with a 10-foot 

drawdown, 24 ,000  acre-feet  of pondage would be  avai lable  for s tream regulat ion 

and power operat ion.  The surface area  of t h e  reservoir  a t  maximum pool l eve l  

would be 2 , 9 0 0  a c r e s .  The dam i s  planned a s  a concrete-gravity type of 

s tructure with a maximum height  of 300 fee t  from foundation t o  c res t  and a 

c r e s t  length a t  e levat ion 1793 of 650 fee t .  

Round Valley Project.  

The Round V2lley damsi te  i s  located  on  Little Salmon River a t  mile 25 ,  

about 1 2  mi les  north of New Meadows.  Preliminary s tud ies  show that  about  

230 ,000  acre-fee t  of s torage  could b e  developed a t  t h i s  s i t e .  This amount of 

s torage  would require a dam 140 fee t  h igh ,  measured from low water t o  normal 

pool .  The reservoir  formed by a dam of th i s  height would have a m3xi.mam 

sur face  area  of about 4 , 4 0 0  a c r e s .  A s torage of 230 ,000  acre-feet  could provide 

complete regulat ion of the  runoff from the  drainage area  above the  Round 

Valley s i t e .  This s torage  would b e  ava i l ab le  with 100 percent  drawdown of the  

pool. 

Crevice  Proj ect . 
The Crevice damsi te  i s  located  on Salmon River a t  mile 9 9 . 7 ,  about  

13  miles upstream from Riggins. A project a t  t h i s  locat ion was descr ibed in 

House  Document 531 and th i s  i s  the  uppermost site on Salmon River which 

was  inves t igated  for House Document 403. The s i t e  i s  one  of the  most out- 

s tanding in Salmon Basin.  The reservoir  proposed in House Document 531 



would extend upstream 49 miles t o  t he  ta i lwater  a t  the  Growler Rapids dam- 

s i t e ,  and t o  the  Raines damsite o n  South Fork Salmon River. The to ta l  s torage 

a t  normal pool elevation 2355 would be  1 ,480 ,000  acre-feet  and the  reservoir  

surface area a t  th i s  elevation would be  8 , 0 0 0  ac r e s .  Based on a drawdown 

of about 179 f ee t ,  usab le  storage for flood control and power generation 

would be  1 ,030 ,000  acre-feet  . The dam would be  a s t ra ight ,  gravity type ,  

concre te ,  non-overflow sec t ion ,  about 620 feet in maximum height from founda- 

t ion t o  top of roadway, and would have a c r e s t  length of approximately 1 , 1 0 0  

feet. 

A considerably larger project a t  the  Crevice s i t e ,  which would inundate 

the  Growler Rapids s i t e ,  was  proposed in  House Document 403. The normal 

and maximum pool elevation was  ra ised t o  2570 and a t  t h i s  l eve l  the  reser-  

voir would extend about 65 miles up Salmon River and about 10 miles up 

South Fork Salmon River. The g ross  storage capaci ty  of t he  reservoir  a t  

elevation 2570 would be  3 ,980 ,000  acre-feet  and the  surface area would be  

16 ,000  ac res .  Usable  storage for flood control and power would be  2 ,300 ,000  

acre-feet  with a drawdown of 212 feet t o  pool e levat ion 2358. The dam would 

be  a rockfill type of structure with a n  effective height of 725 feet  and a 

maximum height of approximately 780 fee t  from foundation t o  c r e s t  elevation 

2580. The c res t  length of the  dam would be  1 ,800 feet. 

Ratt lesnake Project.  

The Rattlesnake damsite i s  located on South Fork Salmon River a t  

mile 12 .4 ,  immediately downstream from the  mouth of Rattlesnake Creek.  The 

dam considered for t h e  Ratt lesnake s i t e  would be  about 446 feet  in height ,  

measured from low water t o  normal pool. The reservoir  formed by a dam of th i s  

height would have a maximum surface area of 1 , 5 5 0  ac r e s  and a to ta l  s torage 

capaci ty  of 285,000 acre-feet  a t  normal pool elevation 3100. Operation of 

Rattlesnake Reservoir for stream-flow regulat ion a lone would permit ut i l izat ion 

of the  entire avai lable  s torage.  The regulation thus  made poss ible  would 

increase  prime power a t  downstream plants  and would resul t  in  system power 

benef i ts  in e x c e s s  of those  that  would accrue  from incremental power genera- 

t ions  a t  the Rattlesnake s i t e .  For t h i s  r e a son ,  development considered for 

the  s i t e  would be  for storage a lone.  

Long Gulch Project.  

The Long Gulch damsite i s  located on Secesh River about 18 .6  miles 

upstream from the  confluence with South Fork Salmon River. The dam c o n s i d x e d  

for t he  Long Gulch s i t e  would be about 236 feet  in maximum height .  The 

reservoir  thus  impounded would have a surface area  of 1 , 970  ac res  and a t o h l  



capaci ty  of about 183 ,000  acre-feet .  Usable  s to rage ,  based  on a drawdown 

of about 59 f e e t ,  would be  about 9 1 , 000  acre-feet  . 
Growler Rapids Project.  

The Growler Rapids damsite is located on Salmon River near river mile 

149,  about 15 miles above the  confluence with South Fork Salmon River. Com- 

pared with s i t e s  in  other reaches  of the  r iver,  th is  s i t e  i s  not outstanding.  

The dam would be a concrete structure about 305 fee t  in height measured from 

low water t o  normal pool. The reservoir  formed by a dam of t h i s  height would 

have a maximum surface area  of 4 , s  00 ac r e s  and a to ta l  s torage capaci ty  of 

425,000 acre-feet  a t  normal pool e levat ion 2660. The reservoir  would extend 

upstream a d i s tance  of 21 miles t o  t he  Black Canyon damsi te .  The usab le  

storage a t  t he  s i t e ,  based  on a drawdown of about 96 f ee t ,  would be  300,000 

acre-feet  . 
Black Canyon Project.  

The Black Canyon damsite i s  located on Salmon River a t  mile 170.  I11 

a l l  character is t ics  the  site appears  t o  be one of the  most outstanding on 

Salmon River. The dam considered for t h i s  site would be  a concrete structure 

about 332 feet  in height measured from low water t o  normal pool. The reser-  

voir formed by a dam of th i s  height would have a maximum surface area of 

6 , 500  ac r e s  and a to ta l  s torage capaci ty  of 600,000 acre-feet  a t  normal pooi 

elevation 2992. The reservoir would extend upstream a dis tance  of 27 miles 

to  the  Pinnacle Peak damsi te .  The usab le  storage a t  t he  s i t e ,  based on a 

drawdown of about 9 7 f e e t ,  would be  425 ,000 acre-feet .  

Pinnacle Peak Project.  

The Pinnacle Peak damsite i s  located on Salmon River a t  mile 197 .1 ,  

about 2 miles downstream from the  mouth of Middle Fork Salmon River. The 

dam considered would be  a concrete structure 376 fee t  high from low water t o  

normal pool. The reservoir  formed by a dam of t h i s  height would have a maximum 

surface area of 5 , 200  a c r e s ,  and a to ta l  s torage capaci ty  of 790,000 acre-  

fee t  a t  normal pool elevation 3368. The reservoir would extend up the  main 

stem a d i s tance  of 27 miles to  a point 6 miles downstream from the  Indianola 

damsite and 17 miles up Middle Fork Salmon River. The u s j b l e  storage a t  t he  

s i t e ,  based on a drawdown of about 119 feet  would b e  445,000 acre-feet .  

Indianola Project . 
The Indianola damsite i s  located on Salmon River a t  mile 230.8 ,  about 

7 miles downstream from the  mouth of North Fork Salmon River. Located near 

t h e  head of t he  SalmonRiver canyon,  t h i s  s i t e  p resen t s  a good opportunity for 

effectively regulating flows on Salmon River. The dam would have a height of 

about 248 feet from low water t o  normal pool elevation 375 0. The reservoir  



formed by a structure of th i s  height would have a maximum surface area  of about 

4 ,500  a c r e s ,  and a to ta l  s torage capaci ty  of 365,000 acre-feet  . The reservoir  

would extend upstream a dis tance  of about 18 miles.  Based on a drawdown clf 

87  f ee t ,  t h e  usab le  stor3ge a t  the  s i t e  would be  265,000 acre-feet .  The 

physical  fea tures  of t he  Indianola s i t e  would permit construction of a dam 150 

fee t  higher than tha t  considered.  

Texas Creek Project.  

The U .  S .  Bureau of Reclamation h a s  studied the  construction of several  

small reservoirs  in the  upper part of Lemhi River Basin. One of the  s i t e s  i s  on 

Texas Creek about 6 miles south of Leadore. The dam considered by the  Bureau 

would c rea te  a reservoir  with a storage capaci ty  of about 19 ,000  acre-feet .  

The s i t e  i s  sui table  for a n  earthfill  s tructure.  

Pahsimeroi Project.  

The Pahsimeroi or Cronks Canyon damsite i s  located on Salmon River a t  

mile 301.5 ,  about 3 m i l e s  below the  mouth of Pahsimeroi River. The geological  

fea tures  a t  t h i s  s i t e  are very favorable for construction of a high dam. The 

dam considered would be  a concrete gravity structure about 297 feet  high from 

low water t o  normal pool elevation 4890. The reservoir  formed by t h i s  struclure 

would have a maximum surface area  of about 14 ,000  ac r e s  and a total  s torage 

capaci ty  of 1 , 500 ,000  acre-feet . The reservoir would extend upstream a d i s -  

t ance  of 2 2  miles on Salmon River and a d i s tance  of 7 miles on Pahsimeroi 

River. Almost complete regulation of the  runoff from t h e  drainage area a b o v ~  

the  damsite would be accomplished by t he  reservoir  s torage dapaci ty .  Basetl 

on a drawdown of 104 f e e t ,  t h e  usab le  storage would be  1 , 042 ,000  acre-feel .  

Chal l i s  Creek Project . 
The U .  S .  Bureau of Reclamation h a s  considered the  construction of a 

storage dam on Chal l i s  Creek about 6 miles upstream from Salmon River. The 

dam would c rea te  a reservoir with a capaci ty  of 10 ,600  acre-feet .  

Cos t s  and benef i ts  of flood control projects .  

Table 11 shows annual  c o s t s  and benefi ts  of potential  flood-control 

s torage projects  in  Salmon Basin. Recent cost-benefi t  ana ly se s  were avai lable  

on only a few of the projects  shown. Volume 1 of House Document 403,  parti- 

cularly Table 49 and descr ip t ions  of potential  projects ,  was  used a s  a guide 

in est imating the project annual  c o s t s  and a l locat ions  t o  flood-control. Benefits 

t o  Salmon Bjs in  a re  based on the  fact  that  s torage projects  below North Fork 

would have negligible flood control benefi t  to  t he  bas in  with the  exception of 

t he  Round Valley project on Little S2lmon River. Basin benefi ts  were computed 

on the  b a s i s  of to ta l  average annual  damages of $65,000 a s  shown in the  chapter  

on flood damages.  Benefits to  lower Columbia River are  based on 11 cen t s  per 



acre-foot of storage a s  indicated in the  chapter  on flood control needs  for 

lower Columbia River. A l l  cos t  and benefi t  va lues  have been  adjusted t o  

1970  pr ices .  



Table 11. Annual cos t s  and benefits  of potential flood- 
control storage projects in Salmon Basin. Cost and 
benefit values based on 19 70 prices.  

'N = Negligible 

' ~ o t a l s  include alternate plan for Crevice project and do not include Growler Rapids 
project (see Figure 15)  . 

Project 

Lower Canyon 
Freedom 

Round Valley 

Crevice 
Crevice (alter .  ) 

Rattle snake 
Long Gulch 

Growler Rapids 
Black Canyon 
Pinnacle Peak 
Indianola 

Texas Creek 

Pahsimeroi 

Chall is  Creek 

Stream 

Salmon River 
Salmon River 

Little Salmon River 

Salmon River 
Salmon River 

So. Fk. Salmon River 
Secesh River 

Salmon River 
Salmon River 
Salmon River 
Salmon River 

Lemhi River 

Salmon River 

Chall is  Creek 

2  Totals 7 , 6 3 6 , 6 0 0  

River 
mile 

0 . 5  
69 .3  

2 5 . 0  

99 .7  
9 9 . 7  

1 2 . 4  
1 8 . 6  

149.0  
170 .0  
197 .1  
230.8  

301.5 

Approximate annual cos t  
Flood control 

storage 
(acre-feet) 

2 , 5 0 0 , 0 0 0  
2 4 , 0 0 0  

230 ,000  

1 , 0 3 0 , 0 0 0  
2 , 3 0 0 , 0 0 0  

285 ,  000 
9 1 , 0 0 0  

300 ,000  
4 2 5 , 0 0 0  
4 4 5 , 0 0 0  
2 6 5 , 0 0 0  

1 9 , 0 0 0  

1 , 0 4 2 , 0 0 0  

1 0 , 6 0 0  

Approximate annual flood 
of storage 

Total 

$ 1 3 , 0 0 0 , 0 0 0  
200 ,000  

1 , 6 0 0 , 0 0 0  

6 , 0 0 0 , 0 0 0  
1 2 , 0 0 0 , 0 0 0  

1 , 9 0 0 , 0 0 0  
700 ,000  

2 , 0 0 0 , 0 0 0  
2 , 8 0 0 , 0 0 0  
2 , 9 0 0 , 0 0 0  
1 , 8 0 0 , 0 0 0  

1 5 0 , 0 0 0  

6 , 0 0 0 , 0 0 0  

1 0 0 , 0 0 0  

R43 ,150 ,000  

control 
Salmon 
Basin 

N~ 
N 

$ 1 0 , 0 0 0  

N 
N 

N 
N 

N 
N 
N 
N 

1 , 0 0 0  

44 ,000  

500 

$ 5 5 , 5 0 0  

Allocation to  
flood control 

$3,lOO,QQO 
3 0 , 0 0 0  

3 2 0 , 0 0 0  

1 , 4 0 0 , 0 0 0  
2 , 9 0 0 , 0 0 0  

3 9 0 , 0 0 0  
1 2 0 , 0 0 0  

4 1 0 , 0 0 0  
5 8 0 , 0 0 0  
600 ,000  
360 ,000  

2 0 , 0 0 0  

1 , 4 0 0 , 0 0 0  

1 0 , 0 0 0  

$ 9 , 8 3 0 , 0 0 0  

benefits to: 
Lower Columbia 

River 

$275 ,000  
2 , 6 0 0  

25 ,000  

113 ,000  
253 ,000  

31 ,000  
1 0 , 0 0 0  

3 3 , 0 0 0  
47 ,000  
49 ,000  
29 ,000  

2 , 1 0 0  

1 1 5 , 0 0 0  

1 , 2 0 0  

$839,900 



IMPACT OF POTENTIAL FLOOD CONTROL FACILITIES ON 
WILD AND SCENIC RIVERS CONCEPT FOR SALMON RIVER 

Flood control f ac i l i t i e s  constructed in Salmon Basin would fa l l  under 

two ca tegor ies ,  namely, those  which would be  of primary benefit t o  the lower 

Columbia River and t hose  which would b e  of primary benefi t  t o  Salmon Basin. 

Storage projects  would be  beneficial  t o  both ca tegor ies ,  but channel  and 

l evee  works and non-structural measures would principally benefit Salmon 

Basin. 

Flood control projects  of primary benefi t  t o  lower Columbia River. 

While any s torage project in Salmon Basin would be  beneficial  t o  flood 

control on the  lower Columbia River, primary benef i ts  would resul t  from con- 

struction of the  larger projects  l i s t ed  in Table 10 for the  portion of the  ba s in  

below North Fork. Table 9 shows tha t  projects  constructed and presently under 

construction i n  the  United Sta tes  will provide s torage adequate t o  meet the  

in i t ia l  goal  of regulating the  1894 flood t o  800,000 cfs at  The Dal les .  Assuming 

that  Canadian Treaty storage projects  a r e  constructed on schedule ,  the  1894 

flood should be  controlled t o  700,000 cfs by 1985. Neither of t he se  condit ions 

involves  storage i n  Salmon Basin, although Salmon River contributes on the  

average about 10 percent  of the  flood volume a t  The Dal les .  

In order t o  a t ta in  t he  future goal  of regulating flows a t  The Dal les  

t o  600,000 cfs , addit ional  storage amounting t o  6 ,740 ,000  acre-feet will b e  

required in Columbia River Basin. If most of the  potential  projects  l i s t ed  in  

Table 9 are  retained for considerat ion toward at taining the  goa l  of 600,000 

c f s ,  and the  w a l l  Canadian storage proves t o  be  a significant  amount, it is 

poss ib le  tha t  s torage in  Salmon Basin would not be  required. However, i f  

on-call  Canadian s torage proves t o  b e  smal l  in magnitude, and i f  some of the  

potential projects  l i s t ed  in Table 9 a re  eliminated for one reason or another,  

it may be  necessa ry  t o  consider ,  in  addition t o  Lower Canyon,  some of the  

other potential  s torage s i t e s  l i s t ed  in  Table 10 t o  a t t a in  t he  600,000 cfs 

object ive .  It should be  emphasized tha t  a l l  of t h e s e  have been studied a s  

multipurpose projects .  While some benefit would accrue  t o  flood control ,  

under present  condi t ions ,  the  greates t  benefi t  from the se  projects  would 

come from power production. 

There i s  no way of predicting which,  i f  any ,  of t he  potential  Salmon 

Basin storage projects  would be  constructed for future flood control.  More 

than l ikely ,  future projects  would b e  constructed primarily for power production 

and any benef i ts  t o  flood control would be  incidental .  In view of t h e s e  con- 

s idera t ions ,  brief descr ip t ions  of t he  effect  on Salmon River of a l l  of t he  

potential  projects  l i s t ed  in Table 10 on  Salmon River downstream from North 



Fork a re  given below. In addition t o  inundation of land and improvements 

upstream from the  dam,  the  construction of any of t h e s e  projects  would, of 

course ,  c a u s e  changes  in  the  regime of the  stream including reductions in  

peak d i scharges ,  i nc r ea se s  in  low water f lows,  and changes  of temperature 

of the  water in  the  reservoir  area and in t he  stream below the  dam. 

Lower Canyon Project. Although the  surface area of the  reservoir s i t e  

a t  maximum pool e levat ion 1575 is 17 ,150  a c r e s ,  the  est imated requirements 

for flowage a re  18 ,500  ac r e s  based  on a 5-foot freeboard and 20 percent 

al lowance for blocked taking l i n e s ,  reservoir a c c e s s ,  and recreation a r ea s .  

Most  of t he  l ands  subject  t o  inundation l i e  in  the  deep and rugged canyon 

of lower Salmon River and are  inaccess ib le  by ordinary means of transportaation. 

However, about 13 miles of U.  S. Highway 95 and 8 miles  of county roads  in 

t h e  upstream portion of t he  reservoir area would require relocation.  Relocation 

of the  U .  S. Forest Service faci l i t ies  a t  Sla te  Creek would be  required. 

No national  forest  land would be  inundated by the  project ,  but the  

Forest Service considers  that  construction of the  project would have an  impor- 

tant  impact on administration act iv i t ies  of t he  Service and on timber u s e  and 

a c c e s s  t o  a large a rea .  The proposed relocation of roads  and administrative 

fac i l i t i e s  of the  Forest Service would minimize adverse  ef fects .  

The reach of t he  r iver that  would be  inundated by the  Lower Canyon 

project does  not contain significant  spawning a reas .  However, it would inter- 

cept  a l l  anadromous f i sh  migrating in to  t he  Salmon River. Some big game 

inhabit the  reservoir  and adjacent  a r e a s ,  but  the  nature of t h e  topography 

is not conducive t o  heavy concentrat ions.  The gravel  bars  and shoa l  a r ea s  

of the  natural stream are  ut i l ized by waterfowl. 

Freedom Project.  The l ands  tha t  would be  inundated by Freedom reser-  

voir are  primarily used for grazing. Improvements within the  area affected 

by t he  project cons i s t  of some ranch developments and a limited number of 

commercial and res ident ia l  s tructures.  Approximately 17 miles of U .  S . 
Highway 95 ,  10 miles of county roads and 3 miles of Forest Service roads  

would require relocation.  Although almost  no national  fores t  land would be  

inundated by t he  reservoir ,  a c c e s s  t o  forest  l ands  would be  affected by the  

flooding of roads .  

Salmon River in  t h i s  reach is uti l ized by anadromous f ish a s  a migratory 

route t o  and from thei r  spawning a r ea s  farther upstream. Based on limited 

information, it is believed that  l i t t le  spawning t ake s  p lace  in  the  reservoir  

area .  A few big game animals inhabit the  area .  

Crevice Project. A s  proposed in House Document 403, the  Crevice 

reservoir would extend upstream about 65 miles .  The surface area a t  maximum 
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pool would be  16,000 ac r e s ,  a l l  of which is within the  Nez Perce and Payet te  

National Forest boundaries. The portion of the  reservoir  from river mile 138 

upstream l i e s  within t he  Selway-Bitterroot Wilderness Area and the  Idaho Wilder- 

n e s s  Area. A t  maximum pool elevation 2570, the  reservoir  would extend 27 

miles into t he se  a r ea s  and would inundate 4,000 ac r e s .  The north shore of t he  

reservoir ,  from mile 153 upstream would lie within the  boundary of the  Salmon 

River Game Preserve. Reduction in  the  height of the  Crevice dam by 356 f e e t  

t o  approximately pool elevation 2214, in  order t o  avoid any encroachment upon 

the  wilderness a rea ,  would resul t  in  major reductions i n  benefi ts  without 

proportional reduction in co s t s .  

Lan& subject  t o  inundation l i e  in  a deep and rugged canyon with only 

t he  downstream 10  miles  a cce s s ib l e  by road. Present  u s e  is for grazing and 

hay production t o  the  extent  poss ib le  on the  s t e ep  rocky s lopes .  Small irri- 

gated t rac t s  along the  river are  used primarily for raising winter feed for live-- 

s tock.  Improvements within the  reservoir  area cons i s t  of two s e t s  of farm 

headquarters,  one combination lodge and s tore ,  and numerous miners'  

and hunters '  cab ins .  The reservoir a l s o  would inundate sect ions  of Forest 

Service t ra i l s ,  roads ,  and telephone l ines  which would have t o  be  relocated.  

The Crevice  project would intercept  a l l  anadromous f i sh  migrating in to  

Salmon Basin except  for the  limited number that  u t i l ize  Little Salmon River. 

The limited information avai lable  indicates  tha t  very l i t t le  spawning t ake s  

p lace  within the  project  a rea ,  but detai led s tud ies  are  needed t o  determine more 

defini tely the  spawning a r ea s  of the  entire lower reach of Salmon River. 

The valley throughout t he  project area is used  t o  some extent  by wild- 

life, especia l ly  e lk  and deer ,  during the  winter months. Further s tud ies  a r e  

needed t o  determine t he  impact of the  project on t he  wildlife resources .  One 

l ikely problem would be  the  impediment that  t he  reservoir  would present  t o  

cross-river migration by game animals.  

Growler Rapids Project.  This project would inundate about 4 ,500 ac r e s  

of land nearly a l l  of which is within the  Nez Perce and Payette National 

Forests .  One ranch,  some mining property, severa l  c ab in s ,  and a t ra i l  along 

Salmon River a re  within the  flowage area .  The project occupies  a s t eep ,  

rugged canyon in a remote portion of central  Idaho and its construction should 

have little e f f ec t  on administrative pol ic ies  of the  Forest Service. A l l  of t he  

project  l i e s  within t he  Selway-Bitterroot Wilderness Area and the  Idaho 

Wilderness  Area. The north shore of the  reservoir ,  from mile 153 upstream, 

would be  within the  Salmon River Game Preserve. Anadromous f i sh  u s e  t h i s  

portion of the  Salmon River a s  part of their route t o  upstream spawning a reas .  



Some big game animals inhabit the  a r ea ,  e spec ia l ly  in the  winter season .  

Black Canyon Project. The reservoir  behind Black Canyon Dam woulcl 

have a surface area of 6 ,500 ac res  a l l  of which would fa l l  within the  boundaries 

of t he  Bitterroot, Payet te ,  and Salmon National Forests .  A large  part of t he  

reservoir would occupy a n  extremely rugged canyon with relat ively no improve- 

ments.  In the  upper part of the  reservoir  a few buildings,  some t r a i l s ,  about 

6 miles of low-class  Forest Service road, and a small  amount of grazing. land 

would b e  flooded. The south shore of t he  reservoir would l i e  within t he  Idaho 

Wilderness Area. The north shore ,  up t o  mile 173,  would l i e  in  t he  Salmon 

River Game Preserve and,  up to mile 187,  within t he  Selway-Bitterroot Wilder- 

n e s s  Area. The remoteness  of the  project would c a u s e  l i t t l e  disruption t o  

Forest Service administration p rac t i ces .  This portion of the Salmon River is 

used  by anadromous f i sh  in  thei r  journey t o  spawning a r ea s .  The limited 

information avai lable  indicates  tha t  l i t t l e  spawning t a k e s  p lace  within t he  

project  a rea .  Parts of the  project area a r e  used  by wildlife, 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 t he  Salmon National Forest.  The project 

occup ies  a remote sec t 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 b e  affected by the  flooding of roads .  About 20 miles 

of medium-class and 6 miles of low-class  Forest Service roads  would b e  

inundated.  In addit ion,  a small  number of buildings scat tered up and down 

t h e  river, severa l  br idges ,  and some grazing land a r e  within t he  reservoir  

f lowage.  Anadromous f ish  u s e  the  Salmon River in t he  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 the  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 t h e  U. S .  Bureau of Land Management. The 

town of North Fork, severa l  r anches ,  some mining property, a number of 

buildings i n  the  flood pla in ,  and utility l ines  would b e  flooded. About 12 

miles of U.S. Highway 93 and 6 miles of Forest Service road would require 

relocation.  Most  of t h e  land that  would be  flooded is used for grazing pur- 

poses .  This portion of Salmon River is used by anadromous f i sh  in  their  

journey t o  upstream spawning a r ea s .  Parts of t he  project  area a r e  used by 

wildlife,  mostly for winter feeding.  



Flood control projects  of primary benefit to  Salmon Basin. 

Most  of t he  flood damages along Salmon River occur above t h e  town 

of North Fork. Thus,  for maximum flood control benefit t o  the  bas in ,  s torage 

fac i l i t i e s  should be  constructed in the  upper reaches  of Salmon River and along 

t he  tr ibutaries.  Particularly vulnerable locat ions  in the bas in  should be  pro- 

tec ted by addit ional  channel  and levee  works,  non-structural measures ,  and 

combinations of t h e s e  protective measures .  While the  portion of Salmon River 

above North Fork i s  not under study for inclusion in the  wild and s cen i c  rivers 

sys tem,  extensive  storage works in these  reaches  would affect  flow patterns 

downstream from North Fork. Flood peaks  would be  reduced,  low water flows 

would be  increased,  and water quality parameters such  a s  temperature and 

turbidity would l ikely be  a l tered.  A s  a r esu l t ,  the  flow in Salmon River belcw 

North Fork would be  modified and the stream would no longer be a "wild" 

r iver.  

Protection from floods in Salmon Basin above North Fork can  b e  a t ta ined 

by construction of storage projects  l i s t ed  in Table 10 and by construction of 

channel  and l evee  works in loca l  trouble spots .  Construction of the  Pahs imxoi  

Project on  Salmon River would contribute largely to  fulfillment of the  1 , 3 0 0 , 0 0 0  

acre-foot requirement for flood control protection for the reach of the  river from 

Chal l i s  t o  North Fork. The Chal l i s  Creek Project p lus  channel  and l evee  work 

a t  Cha l l i s  should a l l ev ia te  the  danger of flood damages in that  local i ty .  The 

Texas  Creek Project with perhaps some channel  work on Lemhi River in  the  

lower reach should resul t  in  the  complete protection of the  City of Salmon 

from flood damages .  In addition t o  storage and channel  works,  establishment 

of flood plain zoning in the Chal l i s  and Salmon a r ea s  could further reduce 

the  chances  of flood damages.  

To obtain complete flood control protection in Salmon Basin, the  Round 

Valley Project should be  constructed t o  prevent future flood damages along 

the  lower reaches  of Lit t le  Salmon River. The exist ing levee  a t  White Bird 

should b e  ra ised and strengthened to  protect White Bird from the  ravages  of 

White Bird Creek.  



APPENDIX 

Flood plain maps showing a r ea s  probably 
flooded by Salmon River in  1894 flood. 



Figure 16.  Areas near White Bird probably 
flooded by Salmon River in  1894 flood. 



Figure 17. Areas near Slate Creek probably 
flooded by Salmon River in  1894 flood. 



Figure 18. Areas near Lucile probably flooded 
by Salmon River in 1894 flood. 



Figure 19. Areas near Riggins probably flooded 
by Salmon River in 1894 flood. 







Figure 22 .  Areas near Shoup probably flooded 
by Salmon River in 1894 flood. 





Figure 24. Areas near Salmon probably flooded by 
Salmon and Lemhi Rivers in 1894 flood. 



Figure 25 .  Areas south of Salmon probably 
flooded by Salmon River in  1894 flood. 



Figure 2 6 .  Areas near Ellis probably flooded by 
Salmon and Pahsimeroi Rivers in  1894 flood. 



Figure 27 .  Areas north of Challis probably 
flooded by Salmon River in 1894 flood. 



Figure 28. Areas south of Challis probably flooded 
by Salmon River in 1894 flood. Sheet 1 of 2. 



Figure 29. Areas south of Chall is  probably flooded 
by Salmon River in 1894 flood. Sheet 2 of 2. 









Figure 3 3 .  Areas near Stanley probably flooded 
by Salmon River in  189 4 flood. 


