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INTRODUCTION 

In recent  years ,  p a r t s  of  Idaho have seen explosive growth, e s p e c i a l l y  

i n  terms of  r ec rea t iona l  development. The Sun Valley-Ketchum a rea  i n  south- 

c e n t r a l  Idaho has been subjected t o  t h i s  growth. Increased urbanizat ion 

has,  i n  many cases  caused increased r e l i a n c e  on p r i v a t e  wells  f o r  water 

supply and on s e p t i c  tanks f o r  waste d i sposa l .  Where municipal water 

suppl ies  and waste treatment f a c i l i t i e s  a r e  inadequate o r  not a v a i l a b l e ,  

urbaniza t ion  may have adverse e f f e c t s  on t h e  water resources.  

Purpose and Object ives 

The Sun Valley-Ketchum a rea  has high p o t e n t i a l  f o r  ground and 

sur face  water contamination. IDWR began a s tudy of t h e  water resources 

of t h e  a rea  t o :  

1) Determine t h e  physical  c h a r a c t e r i s t i c s  o f  aqu i f e r s  underlying 

t h e  a rea .  

2 )  Determine t h e  r e l a t i o n  between t h e  ground and su r face  water  

resources o f  t h e  a rea .  

3) Describe t h e  present  l eve l  of  urbaniza t ion  i n  terms o f  water use .  

4) Determine t h e  q u a l i t y  of  ground and su r face  waters i n  t h e  a rea .  

5)  Es tab l i sh  a  base of  hydrologic d a t a  f o r  f u t u r e  use ,  aga ins t  which 

f u t u r e  d a t a  may be compared. 



Location and Extent of  Study Area 

The s tudy a rea  i s  loca ted  e n t i r e l y  wi th in  t h e  nor thern  po r t ion  o f  

Blaine County ( f ig .  1)  and inc ludes  t h e  upper drainage bas in  o f  t h e  Big 

Wood River a s  f a r  downstream a s  Hailey. The a rea  i s  bounded on t h e  nor th  

by t h e  Boulder Mountains, on t h e  west by t h e  Smoky Mountains and on t h e  

e a s t  by t h e  Pioneer Mountains. The t o t a l  su r face  drainage a rea  i s  

approximately 640 square miles.  

Previous Inves t iga t ions  

No general  water  resource s t u d i e s  have been made of  t h e  Sun Val ley-  

Ketchum study area ;  however, a number o f  s tud ie s  s p e c i f i c a l l y  r e l a t e d  t o  

water,  land, and sewage programs i n  t h e  immediate v i c i n i t y  of  Sun Valley 

and Ketchum have been made by various consul t ing  engineering f i rms.  Some 

of  these  include r e p o r t s  by Stevens, Thompson and Runyan (1972); Montgomery 

Consulting Engineers,  Inc . ,  (1973); Cornel l ,  Howland, Hayes & Merryfield 

(CHzM), (1967, 1972 and 1974); Keith E. Anderson (1966(a), 1966(b)),  

Anderson and Kelly (1971); and J - U - B  Engineers, Inc . ,  (1963, 1971, 1972). 

General d iscuss ions  o f  t h e  groundwater resources o f  t h e  Big Wood 

River v a l l e y  a r e  contained a s  sec t ions  i n  Water Supply Papers 774 and 

1654 by Stearns ,  e t  a l ,  (1938) and Mundorff, e t  a l ,  ( l964),  r e spec t ive ly .  

In addi t ion ,  much su r face  water bas i c  d a t a  i s  contained i n  U.S. Geological 

Survey pub l i ca t ion  s e r i e s  "Water Resources Data f o r  Idaho - Par t  1, Surface 

Water Records. " 



Well-Numbering System 

The well-numbering system used in this study is the same as that 

used by the U.S. Geological Survey (USGS) in Idaho. This system indicates 

the locations of wells within the official rectangular subdivisions of 

public lands, with reference to the Boise base line and meridian. The 

first two segments of a number designate the township and range. The 

third segment gives the section number, followed by two letters and a 

numeral, which indicate, respectively, the quarter section, the 40-acre 

tract, and the serial number of the well within the tract. If a well 

has been more accurately located than the nearest 40-acre tract, there 

will be three letters and a numeral following the section number (fig. 2). 

Quarter sections are lettered a, b, c, and d in counterclockwise 

order, beginning with the northeast quarter of each section. Within the 

quarter sections, 40-acre and 10-acre tracts are lettered in the same 

manner. As illustrated in fig. 2, well 4N 17E lldbdl is in the SE1/4 

of the NW1/4 of the SE1/4 of section 11, Township 4 North, Range 17 East, 

and is the first well visited in that tract. 
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Well No. 4N.-17E.-  I I d b d I  

Section 
Quarter Section 
40 Acre Tract -I// 

Acre ""T'/ Serial Number 

Figure 2 .  Well Numbering System. 



GEOGRAPHIC SETTING 

Phys ica l ly ,  t h e  s tudy a rea  i s  one of  c o n t r a s t s .  Steep,  rugged 

mountains f lank t h e  r e l a t i v e l y  narrow, f l a t ,  a l luvium-f i l led  v a l l e y  

on t h r e e  s ides .  Hyndman Peak, i n  t h e  Pioneer Mountains, exceeds 

12,000 f e e t  i n  e l eva t ion .  Boulder Peak i n  t h e  Boulder Mountains exceeds 

11,000 f e e t ,  and many peaks i n  t h e  Smoky Mountains exceed 10,000 f e e t  

i n  e leva t ion .  The v a l l e y  f l o o r  averages approximately one-half mile  i n  

width except f o r  an area  no r th  of  Hailey where t h e  v a l l e y  exceeds one 

mile i n  width ( f i g .  1 ) .  The v a l l e y  ranges i n  e l eva t ion  from about 

5300 f e e t  above sea  l e v e l  a t  Hailey t o  about 7290 f e e t  a t  Galena P.O. 

The Big Wood River, with i t s  major t r i b u t a r i e s  t h e  East and North 

Forks, T r a i l  Creek, Warm Springs Creek and Deer Creek, d ra ins  t h e  a rea .  

Numerous smal le r  perennia l  and i n t e r m i t t e n t  streams a l s o  con t r ibu te  

water t o  these  major t r i b u t a r i e s .  

According t o  t h e  1970 census, Ketchum had a  r e s iden t  populat ion 

of 1,454 and Sun Valley had 180. In  t h e  winter  of  1972-73 t h e  winter  

r e s iden t  populat ion swelled t o  2,900 f o r  Ketchum including Big Wood 

Development, p l u s  558 f o r  Sun Valley inc luding  Elkhorn (CH2M-Hill, 

1974, p.  39).  This  seasonal populat ion f l u c t u a t i o n  of  over 200 pe rcen t ,  

a l s o  d i d  not  inc lude  t h e  t r a n s i e n t  populat ion of  v i s i t o r s  which f u r t h e r  

swelled t h e  peak 1972-73 winter  populat ion t o  4,838 f o r  Ketchum and 

3,519 f o r  Sun Valley.  



TABLE 1. Climatic  Data f o r  Sun Valley-Ketchum S t a t i o n ,  Blaine County, Idaho. 
(Based on 30 years  of record.) 

Data Jan .  Feb. Mar. Apr. May June J u l y  Aug. Sept .  Oct.  Nov. Dec. To ta l  

Mean p rec ip i -  2.41 1.88 1.22 0.98 1.59 1.62 0.63 0.82 0.88 1.06 1.76 2.50 17.35 
t a t i o n  (inches) 

Percent o f  t o t a l  14.0 10.8 7.0 5.6 9.2 9.4 3.6 4.7 5 .1  6 .1  10 .1  14.4 100.0 

Mean snowfall  31.7 24.2 14-5  4.1 0.9 T T T 0.4 1 .5  13 .1  28.5 118.9 
(inches) 

Mean tempera- 14.7 19.5 24-6 37.3 46.0 51.8 59.6 58.3 51.1 43.0 29.2 19.4 37.9 
t u r e  (de- 
grees F.) 

Mean maximum 30.6 36.4 40.7 52.7 63.7 70.4 82.4 81.3 72.4 60.8 43.5 33.6 55.7 
temperature 
(degrees F . )  

(Note: from U. S. Dept. of Commerce, National  Weather Serv ice  records . )  



Climate 

The c l imate  of  t h e  a rea  i s  charac ter ized  by moderately cold winters  

and warm, dry summers with warm days and cool n ights .  A t  Sun Valley,  

winter  temperatures reach t h e  mean minimum temperature o f  -1.2'F. 

(degrees Fahrenheit)  i n  January and t h e  summertime mean maximum of 

82.4'F. i n  J u l y  (Table 1 ) .  The average length  of  period with f reeze-  

f r e e  temperatures i s  95 days, occurr ing between June 11 and September 14. 

However, on t h e  average t h e r e  a r e  126 days between t h e  l a s t  28°F. 

temperature i n  t h e  spr ing  and t h e  f i r s t  i n  t h e  f a l l ,  which i s  usua l ly  

considered t h e  growing season f o r  p l a n t s .  

P rec ip i t a t ion  a t  Sun Valley averages 17.35 inches annual ly,  

approximately 50 percent  of which f a l l s  i n  t h e  per iod  November through 

February. An est imated 27 percent  (4.7 inches)  f a l l s  during t h e  growing 

season. 

Figure 3 i s  a cha r t  showing t h e  depar ture  from normal of  annual 

p r e c i p i t a t i o n  va lues  from a long-term average. This c h a r t  i s  u se fu l  

i n  v i s u a l i z i n g  p r e c i p i t a t i o n  t rends  over an extended period of time. 

I t  can be seen from t h e  cha r t  t h a t  p r e c i p i t a t i o n  has averaged above 

normal from 1962 t o  1970, and is beginning a downward t rend  beginning 

with 1971. The weather s t a t i o n  a t  Sun Valley was d i scon t inued ' in  

1972 and moved t o  t h e  Ketchum Ranger S t a t i o n ,  where records a r e  

c u r r e n t l y  being kept.  Complete p r e c i p i t a t i o n  d a t a  f o r  1974 i n d i c a t e s  a 

t o t a l  annual p r e c i p i t a t i o n  of 14.28 inches, a l s o  below t h e  long-term 

average. 



ANNUAL PRECIPITATION. 



Challis volcanics 
undifferentiated 

GEOLOGIC UNIT 

Quaternary alluvium 
undifferentiated 

\ Rhyolitic rocks 

Basaltic rocks 

Germer tuffaceous member 
and associated rocks 

LITHOLOGIC DESCRIPTION 

Gravel, sand and silt of flood 
plains, fans, and terraces; 
includes fluvioglacial 
sediments and partially 
eroded older deposits. 

Lava and welded tuff, largely 
rhyolite and quartz latite. 

Lava, dominantly basalt 
or calcic andesite. 

Clastic tuff and some welded 
tuff, travertine, sandstone, 
siltstone and conglomerate. 

Granitic rocks with varied 
composition, but chiefly 
quartz monzonite. 

Idaho batholithic rocks 

Quartzitic sandstone and 
siltstanc, some limestone 
and conglomerate. 

Wood River formation 

Gray and black carbonaceous 
shale and argillite'with some 
sandy and quartzitic beds 

Milligen formation and limestone. 

\ (Modified from Ross, 1963) 

Associated geologic map on following page. 

Figure 4. Lithologic description of geologic units in the Sun Valley- 
Ketchum area. 



Figure 5. Generalized geologic map of the Sun Valley-Ketchum area. 
(After Umpleby, Westgate and Ross, 1930, and Ross, 1963.) 



Economy 

The economy of  t h e  a rea  i s  dependent p r imar i ly  on tourism and 

r ec rea t ion ,  e s p e c i a l l y  winter  spo r t s .  In  recent  years ,  however, 

Sun Valley has been s t r i v i n g  t o  a l s o  e s t a b l i s h  i t s e l f  a s  a summer 

r e s o r t ,  with t h e  r e s u l t  t h a t  t h e  t r a n s i e n t  populat ion has  f u r t h e r  

increased.  The r e s iden t  populat ion i s  gene ra l ly  employed i n  serv ice-  

o r i en ted  i n d u s t r i e s  such a s  merchandising, lumbering, mining, cons t ruc t ion  

and a g r i c u l t u r e .  Recreat ional  p u r s u i t s  have increased i n  v a r i e t y  and 

at tendance i n  recent  years  a l s o ,  due p r imar i ly  t o  t h e  continued 

development of  Sun Valley as  well a s  the  r ecen t ly  e s t ab l i shed  complex 

of Elkhorn i n  Elkhorn Gulch south of Sun Valley. 

As a r e s u l t  of  t h i s  acce lera ted  development, many seasonal r ec rea t ion  

homes, cabins and condominiums have been b u i l t  along and near  t h e  Big 

Wood River and i t s  t r i b u t a r i e s .  Such development o f f e r s  a p o t e n t i a l  

f o r  s e r ious  po l lu t ion  of  ground and sur face  waters i n  t h e  a rea  and 

downstream i f  sewage f a c i l i t i e s  a r e  not  adequate. 

GEOLOGIC FRAMEWORK 

The study area  i s  included within t h e  southern extremity of t h e  

Northern Rocky Mountain province, an a rea  of  unique topography, c l imate ,  

and geology. 

S t ra t igraphy 

Rocks within t h e  s tudy a rea  can be grouped i n t o  two broad ca t egor i e s :  

1) unconsolidated f l u v i o g l a c i a l ,  a l l u v i a l  and c o l l u v i a l  ma te r i a l ,  and 2) 

consol idated rocks of  sedimentary and igneous o r i g i n .  Figure 4 l i s t s  t h e  





geologic formations present  i n  t h e  a rea ,  t h e i r  l i t h o l o g i c  c h a r a c t e r i s t i c s ,  

and serves a s  a legend f o r  f i g u r e  5, which i s  a general ized geologic map 

of  t h e  a rea  showing t h e  su r face  d i s t r i b u t i o n  o f  t h e  var ious  geologic u n i t s .  

The unconsolidated mater ia l  forms t h e  v a l l e y  f i l l  and i s  genera l ly  

charac ter ized  by i t s  coarse-grained, highly permeable na tu re .  An 

exception t o  t h i s  cha rac te r i za t ion  i s  indica ted  i n  t h e  log  of  well 

4N-18E-8bcl (Appendix B) belonging t o  t h e  Ketchum Springs Water Company. 

This well  log  ind ica t e s  predominantly f ine-grained,  gene ra l ly  poorly per-  

meable sands and c lays  t o  a t o t a l  depth of 586 f e e t  below land su r face .  

Geologic c ross-sec t ions  of  t h e  Big Wood River v a l l e y  a t  Flailey, Ketchum 

and North Fork ( f i g s .  6, 7 ,  and 8) ,  however, i n d i c a t e  coarse a l l u v i a l  f i l l  

bounded by genera l ly  impermeable bedrock. Figure 9 i s  a d e t a i l e d  geologic 

sec t ion  based upon d r i l l e r s '  r e p o r t s  f o r  wells  i n  t h e  v i c i n i t y  o f  Ketchum 

which show t h e r e l a t i o n s h i p s  more c l e a r l y .  Locations of t h e  c ross-sec t ions  

a r e  shown on f i g u r e  10. 

Depth o f  Al luvia l  F i l l  

Only i n  t h e  v i c i n i t y  of  Ketchum do wel l s  encounter bedrock near  

the  a x i s  of  t h e  va l l ey .  In an at tempt t o  determine t h e  depth of v a l l e y  

fill i n  an a rea  where no well logs were ava i l ab le ,  a s i t e  f o r  a seismic 

survey was chosen about a mile  above t h e  confluence of  t h e  Big Wood River 

with i t s  North Fork ( f i g .  1 ) .  A t  t h i s  very narrow sec t ion  o f  t h e  va l l ey ,  

rocks of  t h e  Wood River formation form both wal l s  of t h e  v a l l e y  ( f i g .  5) 

and a r e  assumed t o  form t h e  f l o o r  o f  the  v a l l e y  beneath t h e  unconsolidated 

f i l l  a t  t h e  s i t e  a t  a r e l a t i v e l y  shallow depth.  
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Using a hammer seismograph, t h e  v e l o c i t i e s  o f  sound i n  various 

rock o r  rock mater ia ls  a t  depth were obtained. Results indica ted  two 

in te r faces ,  o r  l i t h o l o g i c  changes, a t  depth; one a t  approximately 

9-10 f e e t ,  t he  o t h e r  between 22-32 f e e t .  The mater ia l  above t h e  f i rst  

i n t e r f a c e  i s  in t e rp re ted  t o  be dry, coarse sand and gravel .  Rock mater ia l  

between the  two i n t e r f a c e s  may be water-saturated sand and gravel ,  while 

the  high v e l o c i t i e s  encountered below the  lower i n t e r f a c e  a r e  c h a r a c t e r i s t i c  

of bedrock. 

Figure 11 shows t h e  v e l o c i t i e s  encountered and was used t o  determine 

depths t o  the  in t e r faces .  Table 2 i s  a l i s t  of rock ma te r i a l s  having 

p a r t i c u l a r  seismic v e l o c i t y  ranges. 

TABLE 2. Materials  C h a r a c t e r i s t i c  of Certain Seismic Velocity 
Ranges. 

Veloci t ies  of 
Shock Transmission 

(feet/second) Typical Materials  

500 t o  1,700 Topsoils,  si l ts,  loams, marshland 

1,300 t o  2,800 Dry sand, f i n e  gravels  

2,700 t o  3,500 Medium gravels ,  gravels  with clay 

9,000 and above 

Wet gravels ,  compacted t i l l s  and 
gravel  banks, c lay  s t r a t a  

Shales,  sandstone, cemented gravels ,  
p a r t i a l l y  decomposed g ran i t e s  

Sound rock, without weathering o r  
much f r a c t u r i n g  

(Note: from Dynametric, Inc., R117B Manual, 1965.) 





These r e s u l t s  a r e  t e n t a t i v e  i n  t h a t  they have n o t  been v e r i f i e d  by 

o the r  methods, such a s  t e s t  d r i l l i n g ,  therefore ,  they should not  be 

presumed i n d i c a t i v e  of bedrock depth anywhere o t h e r  than t h e  measured 

sec t ion .  

Depth t o  bedrock, i n fe r r ed  fromthe loca l  geology, was q u i t e  shallow 

a t  t h e  survey sec t ion ;  however, depth t o  bedrock i s  l i k e l y  t o  be much 

g rea te r  elsewhere i n  t h e  v a l l e y .  Except f o r  wel l s  near  t h e  edges of  t h e  

Big Wood v a l l e y  and i n  some t r i b u t a r i e s ,  most wells  do not  encounter 

bedrock. This i s  e s p e c i a l l y  t r u e  of  we l l s  near  t h e  v a l l e y  a x i s  between 

Ketchum and Hailey. D r i l l e r s '  logs  of wells  i n  Warm Springs Creek 

i n d i c a t e  depths t o  bedrock a s  shallow a s  30 f e e t  below land sur face .  

Conversely, i n  T r a i l  Creek, well 4N-18E-8bc1, a s  mentioned previously,  was 

d r i l l e d  t o  a depth of  586 f e e t  without pene t r a t ing  bedrock (see Appendix B ) .  

In  t h e  absence of s u f f i c i e n t l y  deep wel l s  t o  bedrock, su r face  geophysical 

methods and/or t e s t  d r i l l i n g  would provide va luable  information on t h e  

t o t a l  depth of  s a tu ra t ed  v a l l e y  f i l l  mater ia l  a v a i l a b l e  f o r  groundwater 

development. 

S t ruc tu re  

The geologic s t r u c t u r e  i n  t h e  a rea  i s  poorly known, but i s  bel ieved 

t o  be very complex. Extensive fo ld ing  and f a u l t i n g  makes i n t e r p r e t a t i o n  

d i f f i c u l t .  Knowledge of  t h e  s t r u c t u r e  i s  important,  i n  t h a t  i t ' h e l p s  

determine t h e  depth of  a l l u v i a l  f i l l ,  which may be a l o c a l l y  important 

aqu i f e r ,  and may a l s o  c r e a t e  b a r r i e r s  t o  ground water accumulation and 

movement which a r e  not  apparent a t  land sur face .  Umpleby, Westgate and 

Ross (1930) a l s o  pointed out  t h a t  f a u l t i n g ,  although not  evident  a t  t h e  





sur face ,  probably e x e r t s  g rea t  con t ro l  on the  drainage p a t t e r n  of  t h e  

Big Wood River system. 

WATER RESOURCES 

The u l t ima te  source of water within t h e  study a rea  i s  p r e c i p i t a t i o n  

which f a l l s  within t h e  drainage area  of t h e  bas in .  Not a l l  p r e c i p i t a -  

t i o n  f a l l i n g  on t h e  bas in  i s  a v a i l a b l e  f o r  use,  however. The water 

balance equation: 

Inflow = Outflow - + Storage 

must be s a t i s f i e d .  Inflow, i n  t h e  case of  a bas in  with impermeable 

boundaries such a s  t h e  s tudy a rea ,  i s  derived e n t i r e l y  from p r e c i p i t a t i o n .  

Outflow usual ly  c o n s i s t s  of evapot ranspi ra t ion  l o s s e s ,  and streamflow 

and groundwater flow out  of  t h e  bas in .  S t o ~ a g e  changes may c o n s i s t  of  

su r face  s to rage  (+ o r  -)  i n  lakes  and ponds o r  f l u c t u a t i o n s  o f  ground- 

water l eve l  and s o i l  moisture content  (Ward, 1967). The ground and 

su r face  water systems i n  t h e  s tudy a r e a  appear t o  be c l o s e l y  i n t e r r e l a t e d ,  

based on t h e  geology of  t h e  a rea ,  and any s t r e s s  placed on one w i l l  have 

an e f f e c t  upon t h e  o ther .  

Surface Water 

Discharge of Big Wood River 

Figure 12 shows t h e  average monthly discharge during 1970 a t  two 

po in t s  on t h e  Big Wood River; a t  Hailey and a t  a point  j u s t  upstream from 

t h e  confluence with t h e  North Fork ( f i g .  l ) ,  c a l l e d  t h e  "Big Wood near  

Ketchum" s t a t i o n .  Figure 1 3  i l l u s t r a t e s  t h e  t o t a l  annual mean d ischarge  

o f  t h e  Big Wood River and Slough a t  Hailey fo r  each year  from 1958 t o  1972, 





and indicates that the 15-year average annual discharge is approximately 

358,700 acre-feet, a major portion of the basin yield. 

Miscellaneous Discharge Measurements 

Table 3 lists miscellaneous discharge measurements made by the 

Idaho Department of Water Resources at selected sites in the study area 

during the period 1972-74. Locations of these sites are shown on Figure 14. 

Additional sites below Hailey are included for comparison. 

Groundwater 

Direction of Movement 

The small number and distribution of wells in which water-level 

measurements were taken precludes any accurate representation of the 

groundwater flow pattern; however, some generalizations can be made. 

Groundwater in an alluvial-filled valley with an unconfined, homogeneous 

aquifer would be expected to move in a downstream direction and toward 

the topographically low portion of the basin. This is the general flow 

pattern in the Sun Valley-Ketchum study area, except as locally modified 

by geologic boundaries such as faults, bedrock, and lateral changes 

in permeability in the alluvial fill of the valley. The same general 

pattern may be reflected in confined aquifers that appear at depth in 

the East Fork and Trail Creek valleys. Large-scale recharge to or 

discharge from the groundwater system also alters the flow pattern in 

the vicinity of the recharge or discharge area. 

Depths to Water 

Depths to water are quite shallow throughout the study area, 

ranging from as little as 2 feet on the Big Wood River flood plain to 



N 
m Figure 15. Water-level fluctuations in selected wells in the Sun Valley-Ketchum study area. 



110 f e e t  on t h e  r i v e r  t e r r a c e s  o r  t r i b u t a r y  a l l u v i a l  fans  ad jacent  t o  

t h e  stream. Water l e v e l s ,  t abula ted  i n  Appendix A, a r e  d i s t ances  i n  

f e e t  from land su r face  datum (LSD) t o  t h e  f ree-s tanding  water su r face  

i n  t h e  wel l .  

In some cases ,  water l e v e l s  a r e  t h e  r e s u l t  of  moderate a r t e s i a n  

pressures  and do not  r e f l e c t  t h e  depth from land sur face  t o  t h e  producing 

a q u i f e r ( s ) .  Topography a l s o  plays a  major p a r t  i n  t h e  d i f f e rences  i n  t h e  

depth t o  water. 

Water Level F luc tua t ions  

Per iodic  water leve l  measurements from May, 1972, t o  May, 1974, 

i n d i c a t e  t h a t  no general  water l eve l  dec l ines  occurred i n  t h e  a rea  during 

t h a t  period.  Modest increases ,  i n s t ead ,  were noted over t h e  2-year period 

( f i g .  IS) ,  i n  se l ec t ed  wells  throughout t h e  a rea .  This is important t o  

note,  s i n c e  p r e c i p i t a t i o n  records f o r  the  same period of  time (see  Climate 

sec t ion)  i n d i c a t e  below-normal p r e c i p i t a t i o n .  

Because no s u i t a b l e  wells  were found fo r  t h e  i n s t a l l a t i o n  of  

continuous water l eve l  recorders ,  no da ta  was co l l ec t ed  on a  continuous 

bas i s ,  which would show seasonal f l u c t u a t i o n s  of water l e v e l s  i n  t h e  

groundwater system. 

Yield-To-Wells 

Yields t o  we l l s ,  expressed i n  terms of  s p e c i f i c  capaci ty  (ga l lons  per  

minute per  foot  of  drawdown), i n  t h e  a rea  range from 0 . 3  gpm/ft. t o  

200 gpm/ft. The very low y i e l d s  occur i n  wells  per fora ted  i n  s i l i c e o u s  

sandstone of  t h e  Wood River formation; the  more productive wells  a r e  

completed i n  coarse a l l u v i a l  f i l l  (6-50 gpm/ft.) and i n  limestone of  





t h e  Wood River formation (200 gpm/ft.) .  Additional well y i e l d s  a r e  

tabula ted  i n  Appendix A. 

Yields a r e  highly dependent upon well cons t ruc t ion .  Most wel l s  i n  

t h e  a rea  have e i t h e r  open bottom o r  per fora ted  cas ings ,  and would 

probably have b e t t e r  y i e l d s  with l e s s  drawdown i f  screens and/or gravel  

packing were used i n  t h e  sandier  mater ia l .  In general ,  however, y i e l d s  

a r e  adequate f o r  t h e  intended uses.  

Groundwater Development 

An i n d i c a t o r  of groundwater development i s  t h e  number of well 

d r i l l e r  r e p o r t s  received annually by t h e  Idaho Department of Water 

Resources. Figure 16 i s  a  cha r t  showing t h e  cumulative t o t a l s  of well  

d r i l l e r  r e p o r t s  received on domestic, i r r i g a t i o n  and publ ic  supply 

wells  i n  t h e  s tudy a rea .  Public supply wel l s  a r e  those which supply 

water t o  severa l  homes, such a s  a  subdiv is ion ,  condominium complex, 

o r  t r a i l e r  park a s  well a s  a  c i t y .  While t h e  graph i s  some ind ica t ion  

of development, it may a l s o  r e f l e c t  t o  some degree t h e  d r i l l e r s '  

increas ing  conscient iousness t o  submit r e p o r t s  on wel l s  d r i l l e d .  

The requirement t o  submit well d r i l l e r  r e p o r t s  has been i n  e f f e c t  only 

s ince  J u l y  1, 1953. 

The groundwater system p resen t ly  supp l i e s  a  dependable, constant-  

q u a l i t y  supply of  water f o r  most o f  t h e  municipal and domestic uses  i n  

t h e  basin.  Whether t h i s  continues t o  be t h e  case  w i l l  depend almost 

e n t i r e l y  upon t h e  degree o f  groundwater development which w i l l  occur 

i n  t h e  fu tu re .  Before any meaningful p ro jec t ions  can be made regarding 

p o t e n t i a l  f o r  development, b e t t e r  es t imates  f o r  bas in  y i e ld  w i l l  have 

t o  obtained. 



Basin Yield 

Basin y i e l d  r e f e r s  t o  t h a t  outflow from t h e  bas in  which inc ludes  

both su r face  streamflow and groundwater underflow. A s  was mentioned 

e a r l i e r ,  t h e  annual discharge of t h e  Big Wood River averages about 

358,700 ac re - f ee t .  An es t imate  o f  groundwater underflow a t  Hailey has  

been made previous ly  (Smith, 1959) and amounted t o  approximately 34,000 

ac re - f ee t  pe r  year.  Summing t h e  two values gives an approximate value 

f o r  bas in  y i e ld  of 392,700 ac re - f ee t  per  year .  This  does not  mean t h a t  

392,700 acre- fee t  of  water a r e  ava i l ab le  f o r  development, however, a s  

any reduct ion i n  streamflows w i l l  reduce recharge t o  t h e  groundwater 

system and any s i g n i f i c a n t  reduct ion i n  groundwater l e v e l s  w i l l  l ead  

t o  reduced streamflows. In  add i t ion ,  f u r t h e r  development w i l l  always 

have t o  consider  s e n i o r  water r i g h t s  downstream from t h e  Sun Valley- 

Ketchum a rea .  

PRESENT AND FUTURE WATER USE 

A r ap id ly  increas ing  populat ion i n  t h e  Sun Valley-Ketchum a r e a  has 

c rea ted  a constant  demand f o r  more water.  In t h e i r  r epor t  on water and 

land problems i n  t h e  a rea ,  C H 2 M - H i l l  (1974) indica ted  t h a t  t h e  average 

d a i l y  pumpage of water f o r  municipal use i s  approximately 2.2 mgd (mi l l ion  

ga l lons  pe r  day) ,  exceeding 7 mgd dur ing  t h e  peak of  t h e  i r r i g a t i o n  season. 

Their  r epor t  a l s o  indica ted  t h a t  t h e  average d a i l y  pumpage f o r  municipal 

use was expected t o  t r i p l e  by 1990, reaching 7.3 mgd (CH2M-I-lill, 1974, 

p. 44).  P r iva te  domestic uses  not  served by c e n t r a l  systems may a l s o  be 

expected t o  increase  s i g n i f i c a n t l y .  



Commercial and i n d u s t r i a l  water use i s  almost non-existent  a t  

present  and i s  not  expected t o  inc rease  i n  t h e  f u t u r e ,  due t o  t h e  

recrea t ion-or ien ted  na tu re  of t h e  a rea .  Diversions of add i t iona l  water 

f o r  i r r i g a t i o n  i s  a l s o  not  expected t o  inc rease  s i g n i f i c a n t l y ,  s ince  much, 

i f  not a l l ,  of t h e  s u i t a b l e  s o i l  i s  p resen t ly  under c u l t i v a t i o n  o r  

dedicated t o  o the r  uses.  

The unanswered quest ion with respec t  t o  water use i s ,  "How much 

groundwater e x i s t s  i n  s torage  t o  meet expected fu tu re  demands?" This 

quest ion can be answered only by f u r t h e r  study of  t h e  hydrology and 

geology of  t h e  region and i s  one t h a t  w i l l  demand an answer i n  t h e  near  

f u t u r e .  

Land use changes t h a t  have occurred i n  t h e  pas t  a r e  expected t o  

continue i n t o  t h e  foreseeable  fu tu re ,  although t h e  r a t e ,  degree and 

loca t ion  of  t hese  changes could, and i n  some cases  should, be modified 

by p o l i c i e s  o r  r egu la t ions  of  agencies having the  appropr ia te  j u r i s d i c t i o n .  

The most notable land use changes t h a t  have occurred i n  t h e  p a s t  have 

involved single-family and high dens i ty  residences such a s  condominiums 

occupying areas  along t h e  banks of  t h e  Big Wood River, Warm Springs 

Creek, and T r a i l  Creek. Such development, with p r i v a t e  wel l s  and 

s e p t i c  tanks,  c r e a t e  a p o t e n t i a l  f o r  contamination of  t h e  ground and 

su r face  water supp l i e s  i n  t h e  a rea ,  a s  i s  discussed l a t e r .  ~ u i l d i n g  

on t h e  flood p l a i n  of  t h e  Big Wood River and i t s  t r i b u t a r i e s ,  e s p e c i a l l y  

a t  t h e  s t ream's  edge, can a l s o  c r e a t e  problems with water q u a l i t y ,  

aquat ic  l i f e ,  f lood hazard, r ec rea t ion ,  and e s t h e t i c s .  These aspec ts  

a r e  discussed i n  succeeding sec t ions  o f  t h e  r epor t .  



TABLE 4. Uses of Water in the Sun Valley-Ketchum Area. (From files of the Idaho Department of Water 
Resources as of December 31, 1974.)  All amounts are in cubic feet per second (cfs). 

GROUNDWATER SURFACE WATER 
Licensed Permits Uses Licensed Permits 

----- ----- Power 253.6 ----- 

0.44 13.84 Domestic 1.48 11 .O 

14.25 23.74 Irrigation 15.26 23.16 

----- ----- Mining/ 2.40 3.0 
Milling 

----- ----- Stock ----- 1.0  

----- 0.044 Commercial ----- 9.0 

----- 0.7 Recreation 1.0  0.2 

----- 0.49 Fire ----- 5.6 
Protection 

6.09 5.0 Municipal ----- ----- - 
20.78 43.81 Totals 273.74 52.96 



WATER RIGHTS 

Table 4 l i s t s  a l l  uses o f  water appearing on v a l i d  l i censes  and 

app l i ca t ions  f o r  permit on f i l e  with t h e  Idaho Department o f  Water 

Resources as  of  December 31, 1974. Both su r face  and groundwater sources 

a r e  tabula ted .  I t  should be emphasized t h a t  t hese  f i g u r e s  represent  only 

those r i g h t s  i n  t h e  a rea .  To e s t a b l i s h  a water r i g h t  p r i o r  t o  May 20,  1971, 

f o r  sur face  water  o r  March 24, 1973, f o r  ground water,  it was necessary 

only t o  d i v e r t  t h e  water and apply it t o  a bene f i c i a l  use ,  which 

required no w r i t t e n  account of  such d ive r s ion  and use.  Effec t ive  on 

and a f t e r  t h e  above da te s ,  however, t h e  Idaho Legis la ture  enacted 

laws which made it necessary t o  fol low a mandatory permit procedure 

i n  order  t o  develop a water r i g h t .  Exceptions t o  these  laws apply t o  

domestic and stockwater d ivers ions  from a groundwater source.  Further  

d e t a i l s  a r e  ava i l ab le  from any Department of Water Resources o f f i c e  i n  

Boise, Coeur d'Alene, Idaho F a l l s  o r  Twin F a l l s .  

FISHERY 

Game Species 

The Big Wood River contained an abundant f i s h e r y  when white 

s e t t l e r s  f i r s t  a r r ived .  In West t o  t h e  Big Wood I .  I .  Lewis ( I r v i n  

1967) t o l d  of  catching about 40 pounds o f  "nice l a r g e  f i sh"  i n  1877 

while camping below t h e  present-day loca t ion  of Bellevue. 

According t o  D r .  R. Wallace a t  the  Universi ty of  Idaho (personal 

communications), mountain whi te f i sh  and c u t t h r o a t  were t h e  na t ive  game 



f i s h  i n  t h e  Big Wood River.  Although not  described,  t h e  spec ie s  

M r .  Lewis spoke of ca tching  was probably t h i s  t r o u t .  La ter ,  ea s t e rn  

brook t r o u t  were introduced t o  the  Big Wood drainage and throughout 

t h e  s t a t e .  

P lant ing  Program 

Large numbers of  rainbow and eas t e rn  brook t r o u t  were r a i s e d  a t  

t h e  Hay Spur Fish Hatchery and p lanted  i n  t h e  Big Wood a rea  a s  e a r l y  a s  

1912 (French 1914). 

In  1972 Hay Spur Fish Hatchery produced 75,100 pounds o f  ca tchable  

rainbow t r o u t .  Table 5 l i s t s  t h e  number and weight of  t hese  f i s h  

planted i n  t h e  Upper Big Wood River a rea .  

TABLE 5. Catchable Rainbow Trout Planted i n  t h e  Big Wood River and 
T r i b u t a r i e s  i n  t h e  Sun Valley-Ketchum Area i n  1972. (Unpub- 
l i s h e d  Idaho Fish and Game Department Records.) 

Location Pounds Number 

Big Wood River 

North Fork Big Wood River 

Warm Springs Creek 

Penny Lake 

Dollar  Lake 

T r a i l  Creek 

East Fork Wood River 

Deer Creek 

Lake Creek 

Total  



The number o f  f i s h  planted i n  each stream v a r i e s  from year  t o  year  

according t o  f i s h i n g  pressure  and t h e  a v a i l a b i l i t y  o f  f i s h .  A general  

decrease i n  t h e  number p lanted  i n  1974 was necess i t a t ed  by an inc rease  

i n  f i s h  food c o s t s .  

Cut throa t ,  Ca l i fo rn ia  golden t r o u t ,  and greyl ing a r e  a l s o  found 

i n  t h e  drainage but a r e  r e s t r i c t e d  t o  t h e  head waters and mountain l akes .  

Mountain Lakes of  Idaho, an information b u l l e t i n  published by t h e  Idaho 

Fish and Game Department (1973), l i s t s  n ine  mountain lakes  i n  t h e  upper 

Big Wood a rea ,  although o t h e r s  e x i s t .  Some o f f e r  f i n e  f i s h i n g  f o r  small 

t r o u t ,  and most a r e  l e s s  than 6 miles  by t r a i l  from an improved road. 

WATER QUALITY 

Pol lu tant  Sources 

Rapid populat ion growth i n  t h e  Sun Valley-Ketchum area  has led 

t o  considerable concern about t h e  q u a l i t y  and quan t i ty  o f  t h e  water. 

Water p o l l u t a n t s  may be a t t r i b u t e d  t o  fou r  primary sources:  

Sewage 

Sewage, t h e  most s i g n i f i c a n t  source of po l lu t ion  i n  t h e  Big Wood 

River, may con t r ibu te  t o  unaes the t i c  growths i n  t h e  stream, cause 

unpleasant odors,  e l iminate  f i s h  h a b i t a t ,  and, most important,  represent  

a pub l i c  hea l th  hazard. A l a r g e  number o f  homes i n  t h e  s tudy a rea  a r e  

served by s e p t i c  tanks.  In  a reas  with shallow water t a b l e s  o r  permeable 

su r face  s o i l s ,  waste from t h e  s e p t i c  tanks can reach the  ground water 

without s u f f i c i e n t  f i l t r a t i o n .  Sewage treatment  f a c i l i t i e s  a r e  loca ted  

a t  Ketchum. A long-range p lan  f o r  upgrading t h e  Ketchum f a c i l i t i e s  



e x i s t s  but  r ap id  populat ion expansion has taxed t h e  t reatment  p l an t  i n  

t h e  p a s t .  Table 6 l ists d a t a  on t h e  sewage treatment  p l a n t .  Although 

it is not  i n  t h e  s tudy area ,  t h e  information on t h e  sewage treatment 

f a c i l i t i e s  a t  Hailey is added f o r  comparison. 

Mining 

Considerable mining within t h e  study a rea  has occurred i n  t h e  p a s t  

and one mine i s  s t i l l  opera t ing .  Others could resume opera t ion  i f  

economic condit ions change. Although few problems from mining have 

occurred i n  t h e  p a s t ,  t h e  p o t e n t i a l  f o r  severe  and chronic water problems 

e x i s t .  Zinc has caused se r ious  problems i n  o t h e r  streams of t h e  s t a t e  

and i s  one of  t h e  minerals mined i n  t h e  Big Wood River drainage 

TABLE 6. Data on t h e  Sun Valley-Ketchum and Hailey Sewage F a c i l i t i e s .  
(From Idaho Department o f  Health and Welfare records . )  

Sun Valley-Ketchum Hailey 

Type Activated Sludge Activated Sludge 

Design capaci ty  2.25 
Mil l ion ga l lons  per  day 
(MGD) 

Design populat ion 24,000 3,000 

Population served 9,000 1,400 

Load Average 
MGD 

1.45 
0.9 (Estimate) 0.213 

Eff luent  Standards* BOD 30 mg/l 
Monthly average 

Suspended Sol ids  30 mg/l 
Fecal C o l i f o m  

Bacter ia  200/100 m l  

Ef f ic iency  BOD Removal 88-95% 80-86% 

*National Po l lu t ion  Discharge Elimination System Discharge Permit.  



Construction 

Construction continues t o  add s i l t  t o  t h e  r i v e r  and encroach on 

t h e  flood p l a i n .  Building cons t ruc t ion  may cause short- term s i l t a t i o n  

while road cons t ruc t ion  may add s i l t  t o  t h e  streams f o r  many years .  

The U.S. Environmental Pro tec t ion  Agency (1975) and t h e  U.S. Forest  

Service (1975) have published r epor t s  containing information on ways 

t o  reduce eros ion  from road cons t ruc t ion .  

Agr icul ture  

Agricul ture i n  t h e  Big Wood River Basin does not cause se r ious  

p o l l u t i o n  problems above Bellevue. The small a rea  of farmland i s  

used pr imar i ly  f o r  pas ture  and hay. Also, s p r i n k l e r  i r r i g a t i o n  i s  

f requent ly  used, which r e s u l t s  i n  l e s s  s i l t  and fewer n u t r i e n t s  reaching 

t h e  r i v e r .  There a r e  no l a rge  f eed lo t  operat ions on the  r i v e r  i n  t h e  

study area  although many small l i ves tock  enclosures a r e  located c lose  

t o  t h e  r i v e r  o r  i t s  t r i h u t a r i e s  and they undoubtedly con t r ibu te  s i l t ,  

n u t r i e n t s ,  and b a c t e r i a  t o  t h e  water. In t h e  p a s t ,  l a rge  amounts o f  

s o i l  were l o s t  from overgrazing (Holte and o the r s  1970). Land management 

p r a c t i c e s  have improved t h e  range, and reseeding has s t a b i l i z e d  most 

a reas .  

Water Quali ty  Parameters 

Water Temperature 

Temperature, an important parameter i n  water q u a l i t y ,  determines 

dissolved oxygen, carbon dioxide and o the r  gas concentrat ions i n  water;  

growth r a t e s  of aquat ic  p l a n t s  and animals; and spec ie s  composition. 



Limiting maximum temperatures f o r  brook, brown and rainbow t r o u t  a r e  

7S°F. (24'C), 8 1 ' ~ .  (27'C), and 83°F. (2a°C) r e spec t ive ly  (Needham, 

1969). Optimal temperatures would be 5-10°F. (3-6'C) lower than these .  

Water temperature i n  t h e  s tudy a rea  ranged from 3Z°F. (O°C) t o  

60.6-F. (15.g°C) i n  t h e  upper p a r t s  of  t h e  drainage and 33.8'F. (l°C) 

t o  68'F. (20°C) near  Bellevue. Even t h e  summer temperature a t  t h e  

lower s t a t i o n s  were low enough f o r  a l l  indigenous aqua t i c  l i f e .  

Additional sewage o u t f a l l s  and i r r i g a t i o n  r e t u r n  flows could r e s u l t  

i n  increased water temperatures.  Removal o f  bank vegeta t ion  can a l s o  

r a i s e  water temperatures by exposing t h e  stream s u b s t r a t e  and water 

t o  t h e  sun ' s  r ays .  

Phosphate 

Phosphorous i s  a primary n u t r i e n t  i n  water which commonly limits 

p lan t  growth. Nuisance a l g a l  growth o r  "blooms" can occur with 

dissolved phosphate concent ra t ions  a s  low as  0.01 mg/l. The n a t u r a l  

sources of  phosphate i n  streams a r e  from s o i l  and from t h e  weathering 

of phosphatic rocks.  Some phosphatic rocks do occur i n  t h e  a rea  

but they a r e  small depos i t s  and probably add l i t t l e  phosphate t o  t h e  

water (Umpleby, Westgate and Ross, 1930). Sewage and runoff  fro111 

f e r t i l i z e d  farmland may a l s o  add phosphate t o  s t reams.  Phosphates 

a r e  r e l a t i v e l y  in so lub le  and a r e  usua l ly  washed i n t o  t h e  stream' 

at tached t o  s o i l  p a r t i c l e s .  The low concent ra t ions  i n  unpolluted 

water a r e  r ap id ly  taken up by algae.  Phosphate concent ra t ions  were 

below 0.03 mg/l a t  a l l  s t a t i o n s  i n  t h e  Big Wood River and i t s  t r i b u t a r i e s ,  

and usua l ly  below t h e  de tec t ion  limits of  t h e  methods used. 



Ni t ra t e s  

Nitrogen i s  important t o  t h e  l i f e  processes o f  a l l  p l a n t s  and 

animals. High concent ra t ions  o f  n i t r a t e  n i t rogen i n  water can cause 

excessive growths of  algae,  which i n  extreme cases ,  can k i l l  f i s h  

by removing oxygen from t h e  water and cause obnoxious odors. The 

n i t r a t e  concentrat ions i n  t h e  Big Wood River and i t s  t r i b u t a r i e s  a r e  

low compared t o  o t h e r  streams i n  Idaho. According t o  Sawyer (1948) 

t h e  c r i t i c a l  concent ra t ion  o f  n i t rogen below which a l g a l  growths 

were not troublesome was 0.30 mg/l, providing t h a t  phosphorous was 

below 0.015 mg/l. F a l t e r  (1973) observed algae blooms i n  Magic 

Reservoir (on t h e  Big Wood River 20 miles  south of Bellevue) during 

midsummer of  1972 and suggested t h e  lack  of  n i t r a t e  n i t rogen l imi ted  

f u r t h e r  a l g a l  growths. The U.S. Publ ic  Health Service Drinking 

Water Standards (1962) recommended a l i m i t  of 45 mg/l n i t r a t e .  

Concentrations measured i n  t h e  Big Wood drainage were f a r  below t h i s  

f igu re ,  never exceeding 0.26 mg/l. 

Zinc - 

To determine t h e  ex tent  of  contamination o f  sur face  water by z inc ,  

samples from f i v e  loca t ions  were co l l ec t ed  and analyzed a t  Regional 

Lab of  t h e  U.S. Bureau of  Reclamation i n  Boise, Idaho. Resul ts  of 

analyses and supplemental d a t a  obtained from t h e  Idaho ~ e ~ a r t m e n t  o f  

Health and Welfare a r e  shown i n  f i g u r e  17. U.S. Public  Health Standards 

(1962) have e s t ab l i shed  a l i m i t  o f  15 mg/l z inc i n  dr inking water .  

Concentrations of  zinc i n  each sample were l e s s  than 0.01 mg/l (milligrams 

pe r  l i t e r )  



Figure 17. Zinc (dissolved) concentrations in the Big Wood River, Sun 
Valley-Ketchum area. 



Spec i f i c  Conductance 

Spec i f i c  conductance i s  a  measure o f  t h e  capaci ty  of  water t o  

conduct an e l e c t r i c a l  cu r ren t ,  and i s  an ind ica to r  of  t o t a l  dissolved 

s o l i d s .  The conduct iv i ty  i s  usua l ly  expressed a s  micromhos ( the  

rec iproca l  of megohms) pe r  square cent imeter  a t  25°C (Reid 1961). 

Spec i f i c  conductance values f o r  water samples taken i n  t h e  Big 

Wood River drainage range from 156 t o  380 umhos on September 20-21, 1973 

and from 195 t o  412 umhos on February 5-6, 1974. The genera l ly  lower 

s p e c i f i c  conductance on t h e  l a t t e r  da t e  i s  due t o  the  d i l u t i n g  e f f e c t  

of a  higher  flow. Values increase  downstream on t h e  Big Wood River.  

This i s  p a r t l y  because water n a t u r a l l y  d i s so lves  minerals  a s  i t  flows 

downstream. Urban run-off ,  sewage-plant e f f l u e n t ,  and i r r i g a t i o n  

r e t u r n  flows a l so  con t r ibu te  t o  increased s p e c i f i c  conductance. 

Water q u a l i t y  da t a  co l l ec t ed  during t h i s  s tudy a r e  l i s t e d  i n  

Table 7 and i n  Appendix C .  Locations of  a l l  ground and su r face  water 

sampling s i t e s  a r e  shown on f i g u r e  18. 

Bacter ia  

Indica tor  b a c t e r i a  a r e  used t o  d e t e c t  and measure recent  contamina- 

t i o n  of  water by sewage.. The t h r e e  groups of i n d i c a t o r  b a c t e r i a  commonly 

used a r e  t o t a l  (immediate) col i form, feca l  col i form, and f eca l  s t r ep tococc i .  

The coliform group of  b a c t e r i a  a r e  widely d i s t r i b u t e d  i n  na ture  and 

considered harmless.  However, t h e  presence of  t o t a l  col i form b a c t e r i a  

i n  water i n d i c a t e s  poss ib l e  f e c a l  contamination; t h e  presence of 

f e c a l  col i forms and f eca l  s t r ep tococc i  s p e c i f i c a l l y  ind ica t e s  f e c a l  

waste contamination by warm-blooded animals.  



TABLE 7. Water Quality Data for the Big Wood River and Tributaries in the 
Sun Valley-Ketchum Area. 

Specific 
Nitrate Orthophosphate Sodium Conductance 

Location Date milligrams per liter umhos 

Big Wood River 

Easley Hot Springs 9-20-73 0.03 0.00 2.8 
2-05-74 0.22 0.00 3.0 

Hulan Meadows 9-20-73 0.08 0.00 2.8 204 
2-05-74 0.16 0.00 2.8 195 

Ketchum 

Hailey 9-20-73 0.17 0.00 4.4 247 
2-05-74 0.19 0.02 5.5 275 

Above Bellevue 9-20-73 - - - - 
2-05-74 0.26 0.03 4.8 280 

Below Bellevue 9-20-73 - - - - 
2-05-74 '0.26 0.03 4.6 286 

Tributaries 

North Fork 9-20-73 0.03 - 1.4 233 
2-05-74 0.02 - 1.1 237 

Upper Warm Springs 9-20-73 0.06 0.02 6.7 
2-05-74 - - - 

Lower Warm Springs 9-20-73 0.05 0.00 9.2 
2-05-74 0.18 0.00 9.2 

Upper Trail Creek 9-20-73 0.03 0.01 2.1 
2-05-74 0.15 0.00 2.3 

Lower Trail Creek 9-20-73 0.18 0.00 8.0 380 
2-05-74 0.11 0.00 6.0 412 

Upper East Fork 9-20-73 0.02 0.01 1.8 294 
2-05-74 0.18 0.01 1.8 327 

Lower East Fork 9-20-73 0.02 0.00 2.3 297 
2-05-74 0.18 0.01 2.8 385 



of sewage. Further  t e s t s  narrowed t h e  source of t h e  e f f l u e n t  t o  an 

area  near  t h e  br idge  on US Highway 93,  but t h e  p r e c i s e  source was not  

loca ted .  Moderate b a c t e r i a  concent ra t ions ,  0-156/100 m l . ,  were a l s o  

de tec ted  i n  Warm Springs Creek. Bacter ia  counts do not d i f f e r  g r e a t l y  

between upper and lower s t a t i o n s  on Warm Springs Creek. Apparently 

the  major source(s )  of b a c t e r i a  i s  (are)  above t h e  upper sampling 

s t a t i o n .  Bacter ia  concentrat ions i n  t h e  Big Wood River increased 

below Bellevue. Seepage o r  d i r e c t  discharge from s e p t i c  tanks and 

l ives tock  a r e  poss ib l e  sources of contamination. A s  expected, t h e  

lowest b a c t e r i a  counts occurred May 15, 1974, when high spr ing  runoff 

d i lu t ed  t h e  streams. Highest concentrat ions occurred during low flows 

and a t  warm water temperatures.  Counts were genera l ly  lower than 

those obtained by t h e  Idaho Department of Health and Welfare i n  1972. 

Bacter ia  da t a  a r e  l i s t e d  i n  Table 8 .  

Benthos 

The community of p l a n t s  and animals t h a t  l i v e  on t h e  bottom of 

lakes  and streams a r e  c o l l e c t i v e l y  c a l l e d  benthos. Most streams conta in  

a g rea t  v a r i e t y  of  benthic  organisms t h a t  form an important l i n k  i n  

t h e  food chain. 

Water q u a l i t y  of  a , s t ream can be estimated by enumerating and 

iden t i fy ing  t h e  macrobenthic organisms and c a l c u l a t i n g  a d i v e r s i t y  

index. A stream with good water q u a l i t y  w i l l  conta in  many d i f f e r e n t  

organisms but with a low number o f  each spec ies ,  r e s u l t i n g  i n  a high 

d i v e r s i t y  index. A pol lu ted  stream w i l l  con ta in  few spec ies ,  but one 

o r  two w i l l  be present  i n  l a r g e  numbers r e s u l t i n g  i n  a low d i v e r s i t y  

index. 



TABLE 8. Bacter ia  concentrat ions pe r  100 m l .  i n  the  Big Wood River and its t r i b u t a r i e s .  Counts a r e  
repor ted  i n  number/100 m l .  Counts l e s s  than 20/100 m l .  should be considered es t imates .  
Data f o r  J u l y  17-18, and September 11, 1972 was supplied by t h e  Idaho Department of 
Health and Welfare. 

J u l y  Sept . Apr. J u l y  Feb. May 
S t a t i o n  Test  17-18, 11, 9-11, 10, 2, 15, 

1972 1972 1973 1973 1974 1974 

Easley Hot Springs Tota l  24 120 0 1 0 0 
Fecal 4 4 0 1 1 0 
F .  S t r ep  -- - - 0 - - 3 0 

Ilulen Meadows Tota l  80 140 0 6 7 0 
Fecal 4 4 0 3 5 0 
F.  S t r ep  -- -- 3 35 1 1 

Below Ketchum 

Hailey 

Above Bellevue 

Tot a1 88 160 6 1 0 0 
Fecal 4 2 0 9 1 2 
F. S t r ep  - - -- 2 36 1 7 

Tota l  - - 36 5 9 0 0 
Fecal -- 2 1 - - 0 3 
F. S t r ep  - - -- 6 14 0 1 

Tota l  20 44 10 2 0 0 
Fecal 4 2 0 2 0 3 
F .  S t r ep  -- - - 4 20 1 2 



Below Bellevue Tota l  20 52 13  74 0 0 
Fecal 4 2 0 51 0 0 
F. S t r ep  -- -- 7 71 1 3 

North Fork B.W.R. Total  16 2 8 0 10 0 0 
Fecal 4 2 0 0 0 1 
F. S t r ep  - - - - 0 8 0 0 

Upper Warn Springs To ta l  110 156 - - 64 - - 0 
Fecal 4 6 - - 24 - - 1 
F. S t r e p  -- -- -- 38 -- 0 

Lower Warm Springs Tota l  140 116 2 7 58 11 0 
Fecal 4 10 - - 15 6 0 
F. S t r ep  - - - - 1 56 1 0 

Upper T r a i l  Creek Tota l  36 68 0 2 0 0 
Fecal 4 6 0 3 0 0 
F. S t r ep  -- -- 0 18 0 2 

Lower T r a i l  Creek Tota l  860 1,560 78 *TNTC TNTC 0 
Fecal 200 132 -- 450 TNTC 2 
F. S t r ep  -- -- 270 350 TNTC 64 

East Fork B.W.R. Tota l  60 100 3 7 0 0 
Fecal 20 20 0 15 1 0 
F. S t r ep  -- -- 2 42 TNTC 1 

*TNTC: too  numerous t o  count.  



The Mil l ipore  F i l t e r  method (1972) was used t o  analyze samples f o r  

b a c t e r i a  from 1 2  s t a t i o n s  f o u r  times during a one-year per iod .  

Samples were co l l ec t ed  i n  s t e r i l e  500 m i l l i l i t e r  b o t t l e s  and s to red  

a t  a near  4'C f o r  l e s s  than  s i x  hours .  Water-quality s tandards  s e t  

by t h e  Idaho Department of  Environmental and Community Serv ices  (DECS) 

(1964) s t a t e :  

No  wastewaters s h a l l  be discharged and/or no a c t i v i t y  s h a l l  
be conducted i n  waters of  t h e  S t a t e  which e i t h e r  alone o r  i n  
combination with o t h e r  wastewaters o r  a c t i v i t i e s  w i l l  cause 
i n  waters of any spec i f i ed  reach,  lake  o r  impoundment, 
o r  i n  general su r face  waters o f  t h e  S t a t e .  

A.  The organism concent ra t ions  of t h e  coliform group 

2. In  waters pro tec ted  f o r  primary contact  r e c r e a t i o n  (A2) 

a .  Total  col i form concent ra t ions  where assoc ia ted  
with a f eca l  source($)  t o  exceed a geometric 
mean o f  240/100 m l . ,  nor s h a l l  more than 20 
percent  o f  t o t a l  samples during any 30-day 
period exceed 1000/100 m l .  (as  determined by 
mult iple- tube fermentat ion o r  membrane f i l t e r  
procedures and based on not  l e s s  than 5 samples 
f o r  any 30-day per iod) .  

b. Fecal col i form concent ra t ions  t o  exceed a geometric 
mean of  50/100 m l . ,  nor  s h a l l  more than 10 percent  

of  t o t a l  samples during any 30-day period exceed 
200/100 m l . ;  o r  g r e a t e r  than 500/100 m l .  f o r  any 
s i n g l e  sample. 

Fecal s t r ep tococc i  a r e  not  used by t h e  Idaho Department of Health and 

Welfare i n  s e t t i n g  s t a t e  s tandards.  Fecal s t rep tococci  have longer  

su rv iva l  r a t e s  than f e c a l  col i form and, t he re fo re ,  may s t i l l  be 

de tec ted  i n  water a f t e r  t h e  t o t a l  and f e c a l  col i form b a c t e r i a  have 

died o f f  (Gordon, 1972, Geldreich and Kenner, 1969). 

Only t h e  s t a t i o n  on lower T r a i l  Creek cons i s t en t ly  contained high 

b a c t e r i a  concentrat ions.  On J u l y  10, 1973, t h e  creek a c t u a l l y  smelled 



Four random square-foot samples were co l l ec t ed  from 12 s t a t i o n s  

on t h e  Big Wood River and i t s  t r i b u t a r i e s  on Apri l  9-11, 1973. A l l  

benthic  macroinvertebrates  were i d e n t i f i e d  and a r e  l i s t e d  i n  Appendix D .  

The formula. 

- 
H = 3.3219 (LogN ni log10 n i )  

N 

where: N = t h e  t o t a l  number of  organisms i n  a sample and 

n i  = t h e  number o f  organisms of  t h e  i t h  spec ies .  

(Margolef, 1957) was used t o  c a l c u l a t e  t h e  d i v e r s i t y  ind ices  i l l u s t r a t e d  

i n  f i g u r e  19. The d i v e r s i t y  was high a t  a l l  s t a t i o n s  above t h e  Sun Valley- 

Ketchum a rea ,  i nd ica t ing  good water  q u a l i t y .  P l a t t s  (1974) a l s o  found 

d iverse  benthic  populat ions i n  a s tudy of  t h e  upper reaches o f  t h e  Big Wood 

River and t h e  North Fork of  t h e  Big Wood River,  although he d i d  not 

c a l c u l a t e  d i v e r s i t y  indices  f o r  h i s  da ta .  Downstream from Ketchum, t h e  

d i v e r s i t y  decreases,  reaching i t s  lowest po in t  below Bellevue. 

Several f a c t o r s  probably con t r ibu te  t o  t h e  dec l ine  i n  d i v e r s i t y  

o f  benthic  macroinvertebrates .  A s  t h e  r i v e r  gradient  decreases from t h e  

headwaters t o  t h e  lower end of  t h e  s tudy area ,  t h e  streambed i s  composed 

of a g r e a t e r  p e r c e n t a g e ~ o f  f ine-grained mater ia l .  Generally,  t h e  d i v e r s i t y  

and t h e  t o t a l  biomass i s  g r e a t e s t  i n  a cobble s u b s t r a t e  and decreases 

with an inc rease  i n  sand. Several  o u t f a l l s ,  including t h e  Ketchum and 

Hailey sewage treatment  p l a n t s ,  increase  t h e  t o t a l  dissolved s o l i d s  and 

BOD (biochemical oxygen demand) i n  t h e  r i v e r .  Agr icul ture  and i r r i g a t i o n  

i s  g r e a t e r  i n  t h e  lower end of t h e  a rea .  The low d i v e r s i t y  a t  t h e  

s t a t i o n  below Bellevue was caused by low summer flows. A l l  but  a small 



Figure 19. Diversi ty indices  f o r  1 2  loca t ions  i n  t h e  Big Wood River 
Drainage, Sun Valley-Ketchum area ,  Apri l  1973. 



amount of water is diverted into the Bypass Canal a short distance 

upstream. Large numbers of black fly larvae reduced the diversity 

index at some stations. 

Physical Condition of the Channels of the Big Wood River 
and Tributaries 

Stream Channel Alterations 

Since the Stream Channel Protection Act was passed on July 7, 1972, 

108 physical alterations have occurred on the Big Wood River and its 

tributaries above Bellevue. The approximate locations of these alterations 

are shown in figure 20. 

The effects and benefits of altering a river are emotional issues and 

almost always debated. Some effects that can occur are: 

1. The reduction or elimination of fish habitat by eliminating 

undercut banks, streambank vegetation, riffles, and other 

stream irregularities. 

2. The loss of fish and eggs that may be in the stream at the time 

of the alteration. 

3. The elimination of waterfowl nesting and feeding areas. 

4. The reduction of wildlife habitat by reducing vegetation, 

beaver dams, and gravel bars. 

5. The creation of unstable channel conditions resulting,in 

increased erosion. 

6. The loss of natural aesthetic values. 

Benefits include: 

1. Reduced erosion at specific locations 



2 .  Protection of life and property. 

3. Increased property values. 

The exact effects depend upon the location and type of alteration. 

In the upper Big Wood area the majority of alterations are for bank 

protection and flood control. These streambank alterations have been 

made necessary by encroachment of recreation home developments on the 

river. 

Irizarry (1969) reported 22 miles of the Big Wood River to bc 

altered in some manner. The lower part of Warm Springs Creek is nearly 

100 percent altered and lower Trail Creek is about 80 percent altered. 

Studies in Idaho and Montana (Peters and Alvord, 1965) indicate that 

an altered stream will contain only 20-30 percent as many fish as a 

natural, unaltered stream. 

Several methods can be used to avoid alterations or to reduce their 

impact. Flood-plain zoning can reduce flood damage by eliminating 

encroachment on the streams. The recurrence interval for flooding in 

most streams appears to be in the range of one to two years, although 

some localities diverge greatly from this value (Leopold, Wolman, and 

Miller, 1964). When rivers exceed their hanks so frequently, it seems 

logical to avoid construction in the flood plain. Since buildings may 

impede the flow of flood waters and increase flooding, it also seems 

logical to avoid all construction in the lower parts of the flodd plain. 

The Corps of Engineers have conducted studies on the Big Wood River in 

the Bellevue-Hailey, and Ketchum vicinities, Warm Springs Creek in the 

Ketchum area, and East Fork Big Wood River in the Gimlet-Triumph area. 

These studies were done to acquaint local people and public agencies with 



f lood problems of the  area ,  t o  record pe r t inen t  information i n  concise 

form f o r  reference ,  and t o  furn ish  d a t a  needed f o r  planning bes t  use 

of t h e  a reas  sub jec t  t o  f looding (Corps of Engineers 1970, 1971, 1972, 

1973). Blaine County has a  f lood p l a i n  zoning ordinance t h a t  i s  

designed t o  r egu la t e  cons t ruc t ion  i n  the  f lood p l a i n  and t o  reduce 

f looding.  

Potent ia l  Dam S i t e s  

Four multipurpose r e se rvo i r  s i t e s  have been s tudied  i n  t h e  upper 

Big Wood area;  one each on T r a i l  Creek, Warm Springs Creek, East Fork, 

and the  Big Wood River a t  Boulder F l a t s  (Corps of Engineers 1972). The 

purpose of these  dams would be t o  cont ro l  flooding immediately below 

the  dam s i t e ,  supplement i r r i g a t i o n  needs, and supply r ec rea t ion .  A 

r e se rvo i r  would e l iminate  a  reach of free-flowing stream but could 

benef i t  t h e  f i s h e r y  by supplementing flows i n  t h e  lower reaches of t h e  

Big Wood River t h a t  a r e  usual ly  dry during i r r i g a t i o n  season. The f u l l  

bene f i t s  of f lood cont ro l  may not be r ea l i zed  because of the  tendency 

t o  encroach on t h e  r i v e r  a f t e r  a  dam con t ro l s  t h e  flow. Furthermore, t h e  

lack of high flows o f t en  cause a  decrease i n  channel capaci ty .  Some 

areas  would then flood even with t h e  cont ro l led  flows; dredging and/or 

levees may s t i l l  be necessary. Bureau o f  Reclamation s tud ies  i n  t h e  

1950's  indica ted  t h a t  t h e  cos t /bene f i t  r a t i o  of dams on the  Big Wood 

or i t s  t r i b u t a r i e s  made t h e i r  cons t ruc t ion  unfeas ib le .  With increased 

proper ty  values,  r ec rea t ion  p o t e n t i a l  o r  o the r  i d e n t i f i e d  sur face  water 

needs a t  present  o r  i n  t h e  fu tu re ,  perhaps t h i s  conclusion is no longer 

v a l i d .  



CONCLUSIONS 

1. Aquifers underlying t h e  s tudy a rea  have an unknown p o t e n t i a l ,  as  y e t ,  

f o r  f u r t h e r  development. 

2 .  The ground and surface  water systems a r e  h ighly  interconnected;  any 

s t r e s s  imposed upon one w i l l  a f f e c t  t he  o the r .  

3 .  Present groundwater use (average d a i l y  pumpage) i n  the  Sun Valley- 

Ketchum a rea  i s  approximately 2 .2  mgd; during t h e  peak of i r r i g a t i o n  

season, the  pumpage increases  t o  over 7 mgd. Projec t ions  of popu- 

l a t i o n  growth i n d i c a t e  t h a t  population may t r i p l e  before 1990, with 

an obvious increased demand f o r  water.  

4. Groundwater q u a l i t y  a t  present  i s  adequate f o r  a l l  cur rent  uses.  

Surface water q u a l i t y  i n  streams above developed a reas  p resen t ly  meets 

s tandards s e t  by t h e  Idaho Department of Health and Welfare. Bacteria  

concentrat ions i n  t h e  lower por t ions  of T r a i l  Creek exceeded these  

s tandards on four  ou t  of s i x  occasions. Bacteria  present  i n  por t ions  

o f  Warm Springs Creek on a l l  occasions sampled, except during high 

sp r ing  flows, i n d i c a t e  continuous contamination from f e c a l  sources. 

The Big Wood River and i t s  major t r i b u t a r i e s  a r e  genera l ly  f r e e  of 

chemical po l lu t an t s .  

5. The observation well  network used f o r  t h i s  study provided a base of 

hydrologic d a t a  f o r  f u t u r e  water- level  comparisons. Water-quality 

samples taken during t h e  course of t h i s  study provide some b a s i s  f o r  

fu tu re  comparisons. 

6. Approximately 22 miles  o f  the  Big Wood River has been a l t e r e d  from 

the  na tu ra l  s t a t e .  Continued encroachment on the  r i v e r  and flood 

p l a i n  w i l l  r equ i re  add i t iona l  work i n  the  r i v e r ,  which w i l l  f u r t h e r  

reduce t h e  aquat ic  h a b i t a t  f o r  f i s h  and w i l d l i f e .  



RECOMMENDATIONS 

1. A number of observation wells should be established in the vicinity 

of the Sun Valley-Ketchum area, both for groundwater level and water 

quality monitoring. All wells used during this study were used for 

domestic or irrigation purposes; consequently, water level measurements 

were questionable at times. Wells established solely for observation 

purposes should be placed throughout the area. 

2 .  Aquifer tests should be performed in a number of wells in the area, 

to determine aquifer characteristics. With this and other data, 

water level declines due to withdrawals can be computed for projected 

pumpage figures. This should be done so that the results can be 

incorporated into planning efforts for future development. 

3. Existing sources of fecal contamination in Trail and Warm Springs 

creeks should be located and eliminated. In addition, existing 

proposals for construction of community water and sewage collection 

facilities should be implemented, with a corresponding denial of 

permits allowing septic tank construction in new high-density 

developments. These statements are especially true of Warm Springs 

Creek as well as near the Big Wood River, since development in 

Warm Springs Creek may eventually extend far up the drainage. 

4. Most stream channel alterations on the study reach of the gig Wood 

River are for protection of homes immediately adjacent to the stream. 

By restricting development within a particular distance from the 

stream, the necessity for many alterations could be eliminated. This 

"green-belt" approach would enhance the natural recreational value 



of the riverbanks and improve the quality of the fish and wildlife 

habitat. 

5 .  Further work is necessary to determine values for factors used 

in estimating the basin yield. Estimates of evapotranspiration, 

groundwater underflow, precipitation, and consumptive uses or 

diversions out of the basin need to be quantified. 

6. Further surface geophysical work including resistivity and/or seismic 

refraction define the physical boundaries of the saturated valley-fill 

material, especially in the Hailey-North Fork reach where future 

groundwater development is likely to be concentrated. 
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APPENDIX A 

Table of Wells in Which Water Level 

Measurements Were Made During the 

Course of the Sun Valley-Ketchum 

Study, Blaine County, Idaho 





YEAR 
DRILLED 

1972 
1966 
1972 
1967 
1961 
1968 

1956 

1961 

1971 

1970 

1971 
1968 
1970 
1971 
1969 

1955 

1965 
1959 

1963 
1970 
1971 

1967 

1966 

1966 

DEPTH 
CASED 
(FEET) 

36 

48 
63 

95 

170 

61 

44 

45 
39 

134 
43 
91 

90 

60 
174 

45 
77 

18 

WELL 
DIAUETER 
(INCHES) 

6 
6 
6 
6 
6 
6 
6 
6 

1 6  

20 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

16 

6 
20 

6 
6 
6 
6 
6 

10 
6 

6 

6 
6 

6 
6 
6 
6 
6 

WELL NUMBER OWNERSHIP 

ALTIWDE 
OF L.S.D. 

[FEET) 

DEPTH 
USE OF OF WELL 

WELL (FEET) 

WATER WELL 
LEVEL DATE WELL LOG YIELD 
(FEET) MEASURED YES [GPM) 

DRAWDOWN 
[FEET) REMARKS 

2N-18E- 4cbl  Floyd Dorius 
1 

8 I.D.W.R. OBS bcbbl Zenonea 
4cb3 W. McKenzie 
4cc l  P. Pouley 
4cdcl  Sahaka 2 I.D.W.R. OBS. 

0 Open End 
I.D.W.R. OBS. 5aa l  Schlunegger 

9bal Sahaka 

I.D.W2R. OBS. 
Per fs .  Unknown 

100 I . D . W . R .  OBS. 
Per f .  45-160' 

26dacl W. Burt 

3N-18E- 6abl  E.V. McHans 
6adl  John Adams 
7dal  Kreilkamp 
7da2 J. Hogg 
7ddl C. Fowler 
8ca l  Bagley 
8cbl  Larry Wilde 
8cbZ Bob Rat to  
8da l  G.A. Kriver 
Ycbal K. Taylor 

17cbl D. Farmer 
17cb2 Thornly 
18acl P r i v a t e  

Dam. 41 
Dom. 61 
Dom. 36 
Dam. 35 
Dorn. 44 
Dom. 138 
Dom. 45 
Dam. 39 
Dom. 155 
Dorn. 190 
Dom. 91 
Dom. 
I r r .  113 

I.D.W.R. OBS. 
0 I.D.W.R. OBS. 

3 Open End 
I.D.W.R. 085. 

15 Open End 
Onen End 
Open Hole 
I.D.W.R. OBS. 

12 I.D.W.R. OBS. 

I.D.I<.R. OBS. 
Per f .  36-86' 
Open End 

88 I.D.W.R. OBS. 
Per f .  41-170' 

20bdl H. Murphy 
ZObdal Mizer Bros. 

I.D.W.R. OBS. 
1.D.W.R. OBS. 
Pe r f .  48-72, 

32abl R. Giddings 
3Zab2 B i l l  But le r  
32dcal 3 .  Mallea 

I.D.K.R. OBS. 
Open End 

1.D.IY.R. OBS. 

4N-16E-36ada2 Dee Pace Dom. 19 

4N-17E-llccdl H a m d  
l lccd2  Gary Rogers 
l l c d a l  Katsi lometes 
l l c d b l  Ricker 

Dom. 
Dom. ZOO* 
Dorn. 401 
Dorn. 
Dorn. 
Dom. 
Dom. 

l l c d c  John Koby 

0 l l c d d l  R. Roberts  
W l l cdd2 B i l l  Prosch 

l l d a c l  H. Turner  



m 
C1 

WELL NUMBER OWNERSRIP 

l l d a d l  Bob Reese 
l l d b c i  Huffman 
l l d b d l  R .  S. NcShane 
12bd l  R .  Shay 
l 2 c a l  T. Grunner 
IZcad l  C. Pugmire 
l 2 c b c l  P r i v a t e  
l 2 c d b l  T. Grunner  
IZcdcl  Walford 
l 2 d c c l  J. McDonald 
l 2 d c l  C o r p o r a t i o n  
1Zdcdl  C o r p o r a t i o n  
13ab l  0 .  Simpson 
13abb l  J. Corrock 
l 3 a b c l  R i t z a u  
1 3 a c c l  P r i v a t e  
13db l  C. V .  Wayland 
13dbal  P r i v a t e  
1 3 d c a l  Rupert  
13ddl  R .  Reagen 
14bahl  P r i v a t e  
14bbul  N .  Uood 
14bca l  Puchner 
14bca2 Puchner  
l 5 c a l  Gary Dauven 
1 5 c a c l  Ken Chermak 

l 5 c c i  Man F i f e  
15cc2 A. l l i g l c y  
3 I). Johnson 
1 5 c c c l  Inadomi 

4N-l8E-19dbbl John Wade 

19dbdl  C. P o t h i e r  

2Sdcbl K a r s t  
30daa l  B. Caskey 
S l a a b l  Bramble 
32ccb l  U. Knotrs  

5X-lbE-10dbl Churcll Camp 

ALTITUDE 
OF L.S.D. 

(FEET) 
YEAR 

DRILLED 

1972 
1968 
1968 
1968 
1 9 5 0 ' s  

1 9 5 0 ' s  

1971 
1971 

1971 
1971 

1970 
1967 
1969 

1971 
1970 

1970 
1971 
1968 

lY68 

1970 

1964 

1971 

1968 

USE OF 
NELL 

Dom. 
Dom. 
DO". 

DOPI. 

Uom. 
Dom. 
P.S.  
I r r .  
Dom. 
Dom. 
Dom. 
P.S. 
Dom. 
Dom. 
Dom. 
Dom. 
Don. 
Uom. 
Don. 
Don. 
Dom. 
Don,. 
Dom. 
Oom. 
Dom. 
Uom. 

Dom. 
Dom. 

IJom. 
Dom. 
Don. 
Dom. 

Dosa. 

P.S.  

P.S.  
Dom. 
IJom. 
Dom. 

Dom. 

DEPTII 
OF WELL 
(FEET) 

70 
71 
30 
80 

701 

54 
770 

46 
84 
4 0 

22 

38 
55  

40 

52 
31 

5 3  
30 
34 

126 

70 

40 

176 

38 

DEPTH 
CASE0 
(FELT) 

66 

40 

31 

44 
30 
32 

4 h 

7 0 

44 

38 

IlELL 
DI>?bIETER 
(INCHES) 

6 
6 
6 
6 
6 
6 

6 
6 

6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

G 
6 
6 
6 

6 

10 

6 
14 

6 
6 

6, 

WATER 
LEVEL 
(FEET) 

11.23 
48 .86  
41.26 

6 . 8 5  
68.4 
54.86 
40.95 
4 2 . 2  
40.58 
47.83 

5 .74  
17 .12  
12.58 
4 6 . 4  

2.85 
2.17 
1 .88  

10 .02  
1 . 3 5  
7 .67  

19.78 
14.7 

6 . 8 8  
3.97 
4 .84  

13 .65  

1 6 . 8  
3 .61  

11 .76  
4.1 
6 . 0 5  
3 . 1  

2J .07  

10 .01  

18.20 
8 .04  
4 . 8 0  

22.58 

4 . 1 0  

DATE 
5lEASURED YES NO 

IVELL 
YIELD 
(GPM) 

30 

20 
33 

30 
30 
20 

18 

495 

20 

40 

DRAWDOIYN 
(FEET) 

5 

0 
3 

4 
5 
7 

40 

5 

135 

? 
N 

REMARKS 

1.D.IV.R. OBS. 

I.D.W.R. OBS. 

I.D.W.R. OBS. 
I.D.W.R. OBS. 
I.D.W.R. OBS. 
I.D.W.R. OBS. 

I.D.W.R. OBS. 

I.D.W.E. OBS. 
1.D.IV.R. OBS. 

I.D.W.R. OBS. 

I.D.W.R. OBS. 
Open End 

I.D.W.R. OBS. 
Open End 
Open Hole 
Open End 
Open Hole 

I.D.W.R. OBS. 
Open Hole 
I.D.W.R. OBS. 
P e r f .  46-52 '  
I.D.W.R. OBS. 
1.D.lg.R. OBS. 
I.D.W.R, OBS. 
1.ll.W.R. OBS. 
A r t e s i a n ,  Open 
Hole 
Pcrf. 32-.36' 



6 .  hlueller 
F. R. Insinger 
Ron Silvara 
Jensen/Hali 
M .  Harin 
Ken Brown 

M. Browning 
Don ~ ~ 1 ~ t t  
Gu~tafson 
Connelly 
N. Cantor 
R. S. IVright 
Jack Colven 
C. Forgnone 
J. Monroe 
Bleckman 
J .  Hemingway 

Don Wilson 
Butterfield 
250"k 
Walker 
Jack Ward 
Corporation 
Corporation 

Dist. 4-H Camp 
U.S. Forest 

Service 

ALTITUDE 
of: L.s.n. 
(FEET) 

YEAR 
DRILLED 

1968 
1961 
1969 

1971 
1'369 

1970 
1971 
1972 
1'365 
1968 
1'369 
1972 
1965 
1969 
1968 

1968 

1971 
1968 
1966 

1965 

1966 

USE Of: 
WELL 

Dom. 
Dom. 
Dom. 
Dom. 
Dom. 
Dom. 

Dom. 
nom. 
uom. 
Dom. 
Dom. 
Dom. 
uom. 
uom. 
Irr. 
Dom. 
Dom. 
Dom. 
DO",. 
Irr. 

Dom. 
DO",. 
Dom. 
Dom. 
Don. 
P.S. 
Dom. 

no". 

Dom. 

DEPTH 
OF WELL 
(FEET) 

44 

50 
47 
79 

76 
73 
60 
40 
801 
150 
42 
39 
51 
4 2 
41 
38 
46 
46 

91 
45 
30 
70 
117 
101 

140 

50 

DEPTH 
CASED 
(FEET) 

50 
47 
80 

76 
73 

70 
23 

39 
51 
44 
41 
38 
46 

62 
45 

70 

56 

50 

WELL 
DIAMETER 
(INCHES) 

6 
6 
6 
6 
G 

6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
6 
6 
6 

6 
6 
6 
6 

16 
12 

8 

6 

(Owner's names are from driller's reports and may not reflect current ownership.) 

(Altitudes interpolated from U.S.G.S. 7.5' Quad sheets.) 

IVATER 
LEVEL 
(FEET) 

13.44 
15.70 
4.03 
21.82 
19.57 
25.30 

29.76 
40.52 
20.22 
16.36 
24.60 
30.47 
3.24 
2.46 
4.32 
11.4 
5.64 
8.43 
3.85 
4.04 

14.68 
19.68 
21.35 
1.6 
19.93 
31.49 
22.3 

14.03 

+ l .  

DATE 
MEASURED 

7/11/72 
7/11/72 
7/12/72 
7/11/72 
5/14/74 
5/14/74 

7/11/72 
7/11/72 
7/11/72 
6/08/72 
7/11/72 
5/14/74 
5/14/74 
6/08/72 
6/08/72 
6/08/72 
5/14/74 
6/08/72 
6/08/72 
5/14/74 

6/08/72 
7/10/73 
6/08/72 
6/07/72 
7/10/73 
5/14/74 
6/08/72 

7/11/72 

5/ 166 

WELL LOG 
YES NO 

X 
X 

X 
X 
X 

X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 

X 

WELL 
YIELD 
(GPM) 

26 
20 
20 

20 
26 

20 

15 
50 
50 
50 
30 

1800 
50 
52 

26 
20 

300 
110 

nwwnowN 
(FEET) REMARKS 

4 Open End 
12 I.D.W.R. OBS. 
0 I.D.W.R. OBS. 

Perf. 51-79' 
0 Perf. 44-65' 
0 Open End 

0 Perf. 43-58' 
I.D.W.R. OBS. 

10 I.D.W.R. OBS. 
Open End 

0 Perf. 30-48' 
2 Perf. 37-42' 
3 I.D.W.R. OBS. 
0 Open End 
1 Perf. 38-44' 
0.5 I.D.W.R. OBS. 

Perf. 38-45' 

34 I.D.W.R. OBS. 

I.D.W.R. OBS. 
60 1.n.w.~. 08s. 
36 Perf. 47-97' 

Perf. 48-54' 

I.D.W.R. OBS. - Idaho Department Water Resources Observation Well 

Perfs. - Perforated intervals in the well casing 





APPENDIX B 

Chemical Analyses o f  Water a t  

Se lec ted  Surface and Groundwater 

S i t e s ,  Sun Valley-Ketchum Area 
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DATE OF 
COLLECTION NO. SOURCE LOCATION 

GROUND WATER -- 

15.6 0.01 55.3 10.9 3 . 7  1 . 2  214.8 15.4 2.1 0.29 0.57 0 .03  241 4 . 2  0.12 7.70 371 
11 .7  0.10 56.1 11 .6  3 .4  1 . 2  212.3 16 .8  2.8 0.31 0.37 0.02 7.68 362 

3. 32 18E 9chal  
(Taylor)  

4. 4N 16E 36ada2 
(Pace) 

6 .  4N 17E l2dahl  
(Big il'ood Oevelopment) 

7. 4N 17E 13dcal 
(Rupert)  

8 .  4N 17E 15cacl  
(Chermak) 

9 .  4N 18E 7dabl (Sun Va l l ey  
as )  

10. 4N 18E 8bbcl  (Sun Va l l ey  
a4,) 



GROllND WATER (continued) -- 
12. 4N 18E 19dccl (Sun 9/21/73 14.6 0.16 43.9 11.7 3.7 1.6 180.0 22.1 1.4 0.31 0.18 0.04 201 4.8 0.13 7.74 309 

Valley $8-Elkhorn) 



APPENDIX C 

Selected Well Logs, 

Sun Valley-Ketchum Area 





SELECTED WELL LOGS - SUN VALLEY-KETCIIUM AREA 

(From f i l e s  of  Idaho Dept . -of  Water Resources) 

Well: 2N-18E-4cd2 Owner: J .  Savar ia  

Feet Lithology 

0-3 Topsoil  & gravel  

3-21 Cemented medium gravel  

21-37 Gravel & c lay  

Water-Bearing 
Yes/No 

No 

No 

No 

37-44 Clay & course sand No 

44-63 Washed r i v e r  gravel  Yes 

Water l e v e l  - 42 f e e t  below LSD (land su r face  datum) 5/13/68 

Well: 2N-18E-9cc Owner: W.A. Lewis 

Feet - 
0- 1 

1-10 

10-13 

Water l eve l  - 

Lithology 

Topsoil 

Gravel 

Gravel 

Gravel & c lay ,  l i t t l e  water 

Yellow c l ay  

Broken s h a l e  & c lay  

Shale bed rock 

10 f e e t  below LSD 8/8/68 

Water-Bearing 
Yes/No 

No 

No 

Yes 

No 

No 

Yes 



C-2 

Well No.: 3N-18E-6adl Owner: John Adams 

Feet  L i tho logy  - 

1-3 Rocky t o p s o i l  

3-15 Cemented g rave l  

15-42 Clay 4 sand 

42-49 S o l i d  rock)  
) Wood 

49-51 S c o r i a  ) River  
) Formation 

51-61 S o l i d  rock)  

Water-Bearing 
Yes/No 

No 

No 

Yes 

No 

Yes 

No 

Well No.: 3N-18E-9cbal Owner: K. F .  H e l l y e r ,  (now Mr. Kip T a y l o r )  

0-3  T o p s o i l  No 

3-44 Boulders ,  g r a v e l  & c l a y  No 

44-171 Limestone,  a l t e r n a t i n g  
ha rd  and s o f t ,  mass ive  
and f r a c t u r e d  

Water l e v e l  - 97 f e e t  below LSD 10/13/68 

Well No. : 3N-18E-32abl Owner: Robert  Giddings  

0- 1 Black s o i l  & sand 

1-14 Boulders  & g r a v e l  

14-18 Gravel  & sand  

18-39 Clay & sand 

39-45 Gravel  4 sand 

Water l e v e l  - 7 f e e t  below LSD 5/23/70 

Water i n  f r a c t u r e d  
zones between. 100 
4 145 f e e t .  

No 

~ k s  

Yes 

No 

Yes 



Well No. : 4N-17E-12 cb Owner: J a c k  Simpson 

Fee t  L i tho logy  

0-3  T o p s o i l  

3-17 Boulders  

17-44 Gravel  

44-57 Gravel  h/some c l a y  

57-69 Clean g r a v e l  

69+ Bedrock (no d e s c r i p t i o n )  

Water l e v e l  - 22 f e e t  below L S D  10/6/67 

Well No.: 4N-17E-15db Owner: C a r l  Kixon 

0- 2 'I 'opsoil 

2-28 Coarse  g r a v e l  w/clay 

28-37 Gravel  & c l a y  

37-44 Yellow l i m e s t o n e  (?)  

44-45 F r a c t u r e d  l i m e s t o n e  (1 )  

Water l e v e l  - 14 f e e t  below LSD 5/10/69 

Well No. : 4N-18E-12dc Owner: A .  L.  A r n o l ~ l  

0-5 S o i l  & f i n e  g r a v e l  

5-20 Cement g rave l  

20-66 Clay & sand  

66-68 Coarse  sand & g r a v e l  

Water l e v e l  - 50 f e e t  below LSD 8/30/70 

Water-Bearing 
Yes/No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

Ycs 

No 

No 

No 

Yes 



C-4 

kvell No. : 4N-18E-8bc Owner: Ketchum Spr ing  Water Co. 

Feet - 
0-20 

20-40 

40-55 

55-90 

90-91 

91-100 

100-120 

120-140 

140-150 

150-151 

151-170 

170-175 

175-195 

195-281 

Lithology 

Topsoil  

Clay & gravel  

Clay w/sand s t r i n g e r  

Clay 

Sand 

Clay w/sand s t r i n g e r s  

Clay w/fine gravel 

Clay, blue 

Clay w/fine gravel 

Sand 

Sandy c l ay  

Clay w/gravcl s t r i n g e r s  

Sandy c l ay ,  s t i c k y  

Clay, blue 

Sand, blue-gray 

Clay, blue 

Sand o r  s o f t  sandstone 

Clay 

Sand o r  sandstone 

Clay 

Sand o r  sandstone 

Clay 

Water-Bearing 
Yes/No 

No 

No 

Yes 

No 

Yes 

Yes 

No 

No 

No 

Yes 

No 

Ycs 



Well No.: 4N-18E-8bc (cont inued)  

Feet  Li thology - 

475-490 Sand o r  s ands tone  

490-540 Clay  

450-550 Sand o r  sandstone 

550-586 Clay 

Water l e v e l  - 24 f e e t  helow LSD 7/31/52 

Well No.: 4N-18E-18cd Owner: J e s s  Zimmerman 

0-23 Boulders 

23-46 Medium g rave l  

46- 74 Cemented g r ave l  

74-85 Medium g rave l  

85-97 (Rhyol i t e  
C h a l l i s  ( 

97-98 Volcanics  ? (F rac tu r ed  r h y o l i t e  (?) 
( 

98-107 (Rhyol i te  
( 

107-108 (F rac tu r ed  r h y o l i t e  ( 7 )  

Water l e v e l  - 74 f e e t  below LSD 8/17/58 

Well No.: 4N-18E-19dc Owner: C i t y  o f  Ketchum 

0-19 S o i l  & l a r g e  boulders  

19-54 Loose g r ave l  & s i l t  

54-59 Dry s i l t  and grave l  

59-68 Coarse sand & g rave l  

68-70 F i r m  gray rock 

Water l e v e l  - 59 f e e t  below LSD 8/7/69 

Water-Bearing 
Yes/No 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 



C- 6 

Well No. : 5N-17E-14ch Owner: Norm Cantor 

Feet Lithology - 

0-3 Topsoil 

0-25 Clay & gravel 

25-32 Gravel w/some clay 

32-43 Gravel & clay 

43-60 Gravel, sand, some clay 

60-70 Clay 6 grave1 

70-80 Bedrock (limestone?) 

Water level - 25 feet l~elow LbU b/26/70 

Well No: 5N-17E-3bccl Owner: Hulen Meadows, Inc. 

0-17 Gravel, boulders, clay 

17-19 Loose gravel G sand 

19-47 Gravel 6 sandy clay 

47-56 Loose gravel 

56-59 Gravel set in clay 

59-61 Loose medium gravel 

61-69 Clay & gravel 

69-92 Loose medium gravel 

92-101 Gravel 2 clay 

Water levcl - 44 feet below LSU 6/10/66 

Water-Bearing 
Yes/No 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

Yes 

No 



Well No.: 6N-16E-Jlddl Owner: Distr ict  4-11 Camp 

F e e t  - 
Water-Bear ing 

L i t h o l o g y  Yes/No 

0-48 Gravel  w i t h  c l a y  ? 

48-56 C l a y  and g r a v e l  ? 

56-92 Sed imenta ry  t y p e  r o c k  
( C h a l l i s  V o l c a n i c s ? )  

92-140 G r a n i t e  ( Idaho b a t h o l i t h )  ? 

IVnter l e v c l  - 2 4  fcr.1 oclo1v I S U  l O / L 4 / 0 5  





Benthic Macroinvertebrates Identified 

in the Big Wood River and Tributaries, 

April 1973, Sun Valley-Ketchum Area 





APPENDIX D List  o f  b e n t h i c  i n v e r t e b r a t e s  c o l l e c t e d  i n  A p r i l ,  1973,  
from t h e  Big Wood River  and t r i b u t a r i e s .  

Order  Family Genus and S p e c i e s  - 

D i p t e r a  

R l e p h a r i c c r i d a e  
Chlronomidae 
ke~p idac  
l'syciiodidac 
l l h a g ~ o n l d a e  
S ~ i n u l i i d a c  
l 'nbanldae 
' T ~ p u l  i d a e  

P l e c o p t e r a  

C h l o r o p c r l i d a e  

Nemouridac 

P c r l i d a c  

P e r l o d i d a e  

P t e r o n a r c i d a e  

A t h e r i x  v a r i e g a t a  
Sinlul ium 

-erla - 
C h l o r o p e r l a  
P a r a p e r l a  - 
Alloc3pn ia  
Brachy t<Ta 
I s o c a p n i a  
Ncinoura -- 

Acronur ia  r u r i i l j  s  
C l a a s s c n i n  

A r c y n o p t c r y ~  
I sogenus 
I s o p c r l a  
P c r l e s t n  
Pteron:rrccj& r e g u l  a r i s  
Taen iop t ryx  

T r i c h o p t e r a  

Rrnchyccn t r idac  
liydrol)sycliidac 

Lcpidostomat idae  
1, imnephil idae 
i l l iyxcophil idae 

I l y d r o ~ > s y c l ~ c  
I'otomyia - 

Linincphilus 
Glossosomn 
Rhyacophyla 



O-2 

Order  - 

Ephemcroptera 

f:ami l y 

Baet idne 

Genus and S p e c i e s  - 

R a e t i s  
E .  dodds i  - -- 

C o l e o p t e r a  

S a l d i d a e  

Turhel  l a r i n  

Ol igochac ta  

Flydracarina 

I l i rud inea  

A r t h r o p l c a  - 
E e o r u s  ( I r o n )  L __ 
I?hitlirogena - 



FIGURE I. -- location and Extent of Sun Valley -Ketchurn Study Area, Blaine County, Idaho 



FIGURE 14.-- locolion Map of  Discharge Measurement Sites in the Sun Valley -Ketchurn 
Study Area 



FIGURE 18.--Locations of Ground and Surface Woter Sampling Sites, Sun Valley- Kelchum 
Area 



- S E G E N D -  - S trearn Channel Alteration 

FIGURE 20.--Stream Channel Alterations on the Big Wood River and Tributaries in the 
Sun Valley-Ketchurn Area According to Permits Filed with IDWR Since 
July 1,1971 




